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Summary

Determ ining fitness to drive a fte r stroke w itiiin  the Irish context o f practice is a process lacking in 

agreed protocols or guidelines. Despite international research and recom m ended gold standard 

practice, actual practice on the ground remains individualised w ith m any therapists unsure and 

lacking confidence in addressing this issue w ith  the ir stroke patients. This is also an area o f 

practice th a t has not been researched prospectively in the Irish context, and there  are no Irish 

based research studies to guide its developm ent. Currently, in Ireland, occupational therapy  

involvem ent is lim ited to  the clinical based off-road assessment, and the on-road assessment is 

conducted by an on-road assessor e ither working in a private capacity or w ithin one voluntary  

organisation. Generally, both phases of the assessment are fragm ented and have developed in an 

isolated m anner. The current study was designed w ithin the constraints o f this service delivery 

m odel, but was also designed to reflect this m ethod of service delivery rather than to  

superimpose a model replicating the international studies. The aim o f this study was to explore 

the  process of assessing fitness to drive a fter stroke w ith in  an Irish context o f practice, w ith  

particular focus on the occupational therapy contribution w ithin this process.

A mixed m ethod approach using a fo llow -up explanation m odel was utilised. The study was 

designed around tw o  main phases o f data collection. Phase one of the study involved tw o stages; 

an initial consensus m eeting w ith occupational therapists using nominal group technique (NGT), 

and a prospective clinical study. The purpose of the NGT m eeting was to recom m end components 

th a t should be included in occupational therapy off-road assessment, these recom m endations  

w ere  em bedded in occupational therapy practice in this country and therefore  context specific to 

Irish practice. The NGT findings w ere am algam ated w ith recom m endations from  the international 

literature and inform ed the occupational therapy off-road assessment protocol used in the  

subsequent prospective clinical study. The aim o f the clinical study was to  exam ine the  

relationship betw een this context specific occupational therapy off-road assessment and the  

outcom e o f the on-road test. The execution o f the  clinical study also allowed the opportunity for 

the  researcher to  be present and observe the process o f the  on-road assessment, however, the  

researcher did not contribute to the outcom e decision upon com pletion o f the on-road test.

The clinical study was conducted over a 22 m onth period and 46 stroke patients com pleted the 

off-road assessment. A subgroup ( n = l l )  did not com plete the on-road com ponent, and the  

overall impression o f the assessing therapist measured on a visual analogue scale was found to be 

the off-road measure that was most sensitive in detecting this group o f patients (P < 0 .001). O f 

the 35 patients w ho did com plete the on-road com ponent none failed the on-road test, although



a small proportion (n = 8) w ere  advised to restrict the ir future driving. This 100%  success rate was 

an interesting and unexpected finding and was unprecedented in the international stroke driving 

research. Subsequent analysis was lim ited by the lack o f a fail group for comparison, but when  

comparisons w ere m ade betw een the restricted and unrestricted drivers, the restricted drivers 

w ere found to score significantly worse on some o f the off-road assessments. Some commonly  

available measures o f attention  and executive functions, particularly tests w ith a tim ed  

com ponent, may be useful in future clinical practice to identify stroke patients who may need to 

restrict their fu ture driving. Similarly the use of the ADSES (Adelaide Driving Self Efficacy Scale) as 

a measure o f driving efficacy and self awareness may assist the detection o f patients who may 

need to restrict th e ir fu ture  driving. Standardised assessments typically recom m ended in the  

international literature such as the Trail making Test B and the M VPT w ere not found to  

differen tia te  betw een the restricted and unrestricted drivers in this study.

Phase tw o  o f the study was designed as a qualitative fo llow -up w ith the aim o f providing some 

understanding fo r the unexpected findings emerging from  the clinical study, and to  explore the 

clinical reasoning and decision making process preceding the  referral for form al driving 

assessment. Semi-structured interviews w ere com pleted w ith 17 senior occupational therapists, 

seven stroke consultants and tw o  driving assessors. The interviews uncovered an undocum ented  

clinical based stratification and filtering process resulting in selective referrals fo r form al driving 

assessment. This pre-screening process may explain to some extent the on-road success rate  

observed in the clinical study, as well as the general low referral rate fo r form al driving 

assessment following stroke. The interviews exposed the form ative approach to  clinical based 

assessment beyond the use o f standardised assessments th a t was influential in the decision 

making process w ith regard to  driving suitability. Observable rather than measurable deficits, 

particularly deficits o f insight and awareness, impulsivity, alongside functional m anifestation of 

cognitive, perceptual or executive deficits w ere m ore influential in the clinical decision making 

process than scores on standardised tests in isolation.

The findings highlight the im portant contribution occupational therapists working at the  

generalist level play in the initial screening and stratification o f stroke patients w ith regard to  

driving suitability. Typically, driving assessment literature focuses on the tactical and operational 

levels o f driving, this study highlights the im portance o f assessment and functional observation of 

m ore strategic level skills in the initial screening and stratification fo r driving suitability. As the  

first study of its kind in Ireland the findings form  a basis fo r fu ture clinical practice and research in 

the area o f assessing fitness to drive a fter stroke in Ireland.
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CHAPTER ONE: INTRODUCTION AND BACKGROUND

1.1. Driving

The ability to drive is a skill that is usually acquired in early adulthood. Having acquired this skill 

there is usually an expectation that driving will be an activity that is engaged in throughout the 

lifespan, indeed, driving was rated the second nnost important instrumental activity of daily living 

(lADL) among a group of older Australians (Fricke & Unsworth 2001). Given the expectation of 

driving as a lifelong skill coupled with the convenience and autonomy afforded by driving, it is 

perhaps not surprising that driving has become established as the primary mode of transportation 

for many people (Stav 2012). The ability to drive and seeing oneself as a driver forms an integral 

part of a person's self identity, so much so that the recommendation to stop driving can come as 

a great shock and be viewed as an untenable situation among people with stroke (Patomella, 

Johansson & Tham 2009). Studies among people who had not returned to drive post stroke 

highlight the importance of driving to the person, with decreased mood and a sense of loss of 

autonomy and independence associated with driving cessation. In addition, driving cessation was 

associated with decreased engagement in social and community activity, and decreased ability to 

participate in work and leisure activities outside the home (O'Sullivan & Chard 2010; Griffen, 

Rapport, Coleman-Bryer & Scott 2009; Logan, Dyas & Gladman 2004; Logan, Gladman & Radford 

2001; Lister 1999).

1.2. Impact of Stroke on Driving Skill

Once the initial skill of driving has been acquired, and with ongoing driving exposure, practice and 

experience the task of driving can become a fairly automatic skill. This is accounted for in what 

Fuller (2005) described as the 'task-capability interface (TCI) model'; this is where smooth, safe 

and skilled execution of the driving task is observed when the demands of the driving task are 

matched to the capabilities of the driver. At the individual capability level a multitude of 

underlying 'biological characteristics' are required to ensure the safe and skilled execution of the 

driving task. Fuller (2005) summarised these characteristics as information processing capacity 

and speed, reaction time, physical reach, and motor coordination. Others have supported this 

view that integration of underlying skills such as vision, visual perception, cognition, higher 

executive functions, and operational and motor skills, need to be intact in order for safe execution 

of the driving task (Marshall et al 2007; Smith-Arena, Edelstein & Rabadi 2006).

It is these internal biological characteristics or underlying skills that may be compromised 

following neurological disorders such as stroke. Stroke patients may potentially have impairments 

of physical function, vision, visual perception, motor, cognition, behavioural deficits, fatigue and
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epilepsy that may increase the lil<elihood of them not returning to drive (The Strol<e Association 

2010, Marshall et al 2007). The presence of potential impairments associated w/ith stroke may 

have a direct impact on the driving capabilities of the patient and the patient may no longer be 

able to meet the demands of the task of driving. Therefore the issue of resuming driving after 

stroke needs careful consideration and skilled assessment with medical clearance being required 

before a person returns to drive after a stroke (Yale, Hansotia, Knapp & Ehrfurth 2003; Marshall et 

al 2007).

1.3. How is Fitness to Drive Determined?

There is general agreement in the literature with regard to the best or recommended process to 

assess for suitability to resume driving post stroke or other acquired disability. This recommended 

approach involves the execution of a two phased process of assessment: an off-road assessment 

followed by an on-road assessment (Selander, Johansson, Lundberg & Falkmer 2010; Stav, Justiss, 

Belchior& Lanford 2006; Korner-Bitensky, Gelinas, Man-Son-Hing & Marshall 2005; Unsworth, 

Lovell, Terrington & Thomas 2005), a more comprehensive review of this literature will be 

presented in the following chapter. However, there is less clear agreement as to what should be 

included or assessed in each phase of the assessment process and this literature will also be 

reviewed in the following chapter. W hat does emerge from the published research in the area is 

that each phase of the fitness to drive assessment needs to be standardised, there needs to be 

good communication between both phases of assessment (typically the same assessor completing 

or present in both phases of the process), and the final fitness to drive decision made based on a 

composite of both phases of the assessment process.

1.4. Overview of the Typical Process in Determining Fitness to Drive in the Irish 

Context

The contextual background within which fitness to drive following stroke is determined in Ireland 

will be briefly outlined in order to provide an overview of the local contextual frameworks within 

which the current study was undertaken. Determining fitness to resume driving after stroke 

remains an area of practice where there is a lot of uncertainty. On initial inspection it may appear 

that practice in Ireland mimics international practice with an apparent two phased approach to  

the assessment, however, on closer inspection the findings and recommendations from the 

international literature (particularly with regard to the detail in the process of determining fitness 

to drive after stroke) do not appear to have influenced or translated into everyday practice here 

in Ireland. The off-road assessment is typically conducted within the healthcare sector by the 

occupational therapist and the medical doctor. On-road assessment is provided by one of four
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providers in the  Republic o f Ireland, tw o  o f these providers are self em ployed individuals, and tw o  

are voluntary organisations that provide driver training and advice fo r disabled drivers. A m ajor 

difference betw een practice in Ireland and that advocated for in the international literature is the  

fact that in Ireland both phases o f the process occur independently o f each other, w ith the o ff- 

road and the on-road being tw o  independent processes provided by tw o  separate groups o f 

assessors. The level o f com m unication betw een both phases o f assessment is entire ly  dependent 

on the actual individuals involved, and the m ajority o f therapists anecdotally report that more  

often than not there  is absolutely no com m unication, form al or otherw ise, betw een the therapist 

and the on-road assessor. Because o f this fragm entation in the overall assessment process there  

is no structured forum  for discussion and collaborative decision making betw een the off-road and 

on-road assessors. Typically, there  is no discussion betw een the  assessors upon com pletion o f the  

w hole driving assessment and this usually results in w hat may appear to be a unilateral decision 

m ade by the driving assessor who informs the  patien t that they are safe to drive or not following  

the on-road test. The absence o f a composite decision making structure involving both off-road  

and on-road assessors is not consistent w ith  the recom m ended process outlined in the  

international literature. An overview o f the  process will now be presented through a sum m ary of 

the typical involvem ent o f the main stakeholders in the determ ination  o f suitability to  return to  

drive a fte r a stroke within the Irish context o f practice; nam ely, the occupational therapist, the  

on-road assessor, and the medical doctor (Tan, O'Driscoll & O 'Neill 2011).

1.4.1. Occupational Therapy Involvement

Typically, w ithin the Irish context o f service delivery the occupational therapist is involved in the  

off-road phase of the driving assessment only. W hile  the role and contribution o f occupational 

therapy in the assessment o f fitness to drive is expanding in ternationally (as will be detailed in the  

following chapter), in comparison occupational therapy involvem ent w ith in  the Irish context 

remains underdeveloped and lim ited to  th e  off-road assessment phase. Although lim ited to the  

off-road phase only, occupational therapy involvem ent w ithin this phase is inconsistent and 

practice varies considerably across settings and across individual therapists. There is a noticeable  

absence o f Irish based practice guidelines to  outline the process or content o f occupational 

therapy off-road assessment. In addition there  are no Irish based, driving specific, postgraduate  

training courses or certification available to occupational therapists to  develop the ir skills and 

expertise in this area o f practice. As a result occupational therapy practice and involvem ent in 

off-road assessment can be ad-hoc and absent a ltogether in places as engagem ent in the process 

is usually determ ined by an individual therapist's interest in the area rather than any established  

professional practice guidelines.
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The actual content of the occupational therapy off-road assessment varies considerably, perhaps 

because the occupational therapists completing off-road assessments do so alongside other 

clinical duties and do not work exclusively in the area of off-road driver assessment. Therapists 

will generally use whatever standardised assessment tools they have access to in their clinical 

setting and draw inference from performance on these standardised tests when forming an 

opinion on the patient's suitability or not for driving. However, it is also not unusual for some 

therapists not to complete any formal standardised assessments and a common practice among 

some occupational therapists is to act as a referral agency where their sole contribution is to refer 

the patient on for an on-road assessment without necessarily completing any structured off-road 

assessment themselves. Sometimes this decision to refer a patient on for on-road assessment is 

grounded in tacit clinical decision making, based on overall impression of an individual patient's 

suitability to return to drive rather than as a result of any formal off-road assessment process. It is 

also fairly usual practice that the occupational therapist doesn't make a direct referral for an on

road assessment but instead supplies the patient with contact details of various driving assessors 

and the patient self-refers to the on-road assessor. In this type of scenario there is typically no 

communication or information sharing whatsoever between the occupational therapist and the 

on-road assessor.

Within the international literature there appears to be general agreement that specialised post

graduate education and training is required to up-skill occupational therapists with regard to 

driving assessment (Korner-Bitensky, Toal-Sullivan & von Zweck 2007; Stav, Pierce, Wheatley & 

Schold Davis 2005; Unsworth 2007). W ith advanced training occupational therapists may become 

Certified Driver Rehabilitation Specialists (CDRS) in North America (Pellerito & Blanc 2006), and in 

Australia through the successful completion of specialised post graduate occupational therapy 

training a therapist may become an accredited occupational therapy driving assessor registered 

with the local licensing authority (Unsworth 2007). However, despite these international 

developments occupational therapy involvement in driving assessment in Ireland has not evolved 

beyond what Korner-Bitensky et al (2007) describe as the 'generalist' level, and occupational 

therapy involvement remains restricted to the off-road or clinical phase of the process. 

Occupational therapists who do engage in clinical based driving decision making tend to draw on 

their core occupational therapy skills and knowledge rather than having any special training or 

qualification in driving assessment.
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1.4.2. Driving Assessor Involvement

The on-road driving assessor is responsible for the conduct o f the on-road phase of the driving 

assessment. W ithin  the Irish context of practice the  on-road test is com pleted by the on-road  

assessor in isolation, usually it is just the patient being assessed and the on-road assessor who are  

present in the car fo r the on-road test. Com m unication betw een the off-road and on-road  

assessors is to tally  dependent on the individual on-road assessor and occupational therapist 

involved, and com m unication betw een both assessors is usually only evident in settings w here a 

direct referral is m ade by the occupational therapist or doctor to  the on-road assessor. The exact 

content and conduct o f the on-road test is usually unknown to the clinical based stakeholders 

(occupational therapist and stroke consultant) and it is not known to w hat extent standardised 

driving routes and open road driving are used in on-road assessments.

In many cases the patient is given on-road assessor contact details and advised to self refer fo r an 

on-road test. In this self-referring situation there is often no com m unication betw een the off-road  

and on-road assessor, no supporting off-road docum entation is necessarily available to the on

road driving assessor and such docum entation may not be sought by the assessor. Therefore, it is 

possible that an on-road assessment can be com pleted w ith  the on-road assessor blind to any 

concerns or subtle deficits noted in the off-road or the clinical assessment, or indeed m ore serious 

deficits that are less obvious on initial contact w ith the patient (such as cognitive or perceptual 

deficits). Indeed, a patient can self-refer fo r an on-road driving assessment even if they have been 

advised by the occupational therapist or stroke consultant th a t a return to driving is not 

appropriate. Regardless o f the m ethod of referral fo r an on-road test the subsequent agreem ent 

fo r the on-road assessment is a contract betw een the driving assessor and the patient w here the  

patient pays a fee directly to the  driving assessor. The patient can decide who they will or will not 

allow the on-road assessor contact for background inform ation such as off-road test results etc, 

and also to w hom  the assessor may forw ard th e  on-road report.

As previously m entioned on-road assessment is provided by one of four providers in the Republic 

o f Ireland. The individuals providing this assessment typically come from  a driving instructor 

background (w ithout any medical background) and have evolved into this role o f assessor through  

'training on the job ' w ithin one of the voluntary organisations. An im portant background factor to  

be considered is the fact that the process o f disabled driver assessment in Ireland has evolved in a 

similar m anner to that in the UK. Driving assessment centres w ithin the UK have evolved from  

within the voluntary sector whose aim was to champion the  disabled driver, a culture may have 

been em bedded within such centres w here the d ifferentiation  betw een driving assessment and
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instruction can sometimes become blurred (McKenna, Jefferies, Dobson & Frude 2004). However, 

while practice in the UK has evolved from this model through the development of the Forum of 

Mobility Centres, on-road assessment practices here in Ireland remain fragmented with no 

umbrella body to ensure consistency across practice among the four main providers.

Internationally, the exact credentials and experience a driver rehabilitation specialist (DRS) should 

possess remain unclear (Pellerito 2006), but more often than not the DRS will be an occupational 

therapist or a driver educator. However, a distinction is drawn between a DRS (Driver 

Rehabilitation Specialist) and a CDRS (Certified Driver Rehabilitation Specialist) (Pellerito & Blanc 

2006), with a CDRS being a driving specialist who meets the criteria to be eligible to take the 

certification exam administered by the Association of Driver Rehabilitation Specialists (ADED). 

Within Ireland there is no formal recognised qualification or regulation of this type of driving 

'assessor' providing the on-road assessment for the stroke patient wishing to return to drive. Only 

recently (May 2009) has legislation been enacted to regulate driving instruction in this country 

(Department of Transport and the Road Safety Authority 2006). Currently, to advertise as a 

driving instructor an individual must be registered as an ADI (Approved Driving Instructor) with 

the Road Safety Authority (RSA), the person must be of good repute, have passed a test of 

knowledge of driving theory, pass an extended driving test, pass a test of ability to deliver 

instruction, hold a full driver licence for the category of instruction to be delivered, be tax 

compliant, and must not have a conviction for a serious offence (Department of Transport and the 

Road Safety Authority 2006). Being registered as an Approved Driving Instructor (ADI) implies that 

the individual has satisfied the criteria for providing driving instruction but there is absolutely no 

supposition that an ADI can assess or determine fitness to drive for a person with disability.

1.4.3. Medical Doctor Involvement

Cerebrovascular diseases is listed as a disease where medical clearance is required when applying 

for or renewing a driver licence (Road Safety Authority 2008), following stroke the usual advice is 

that the person requires medical clearance before they can resume driving. The patient with a 

stroke can acquire this medical clearance from any medical doctor and does not necessarily have 

to be cleared by their stroke consultant. In fact, it is often the person's GP rather than the stroke 

consultant who may give the medical clearance to resume driving.

The level of involvement of the medical doctor will depend on the individual context of practice. 

For example, a stroke consultant working in a rehabilitation setting as part of a multidisciplinary
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team  may w ork very closely w ith the occupational therapist in the off-road phase o f assessment 

and decision making. In fact, following this off-road assessment a decision may be m ade by the  

consultant and occupational therapist that the person is fit to return to drive w ith no need o f and 

on-road test (Tan et al 2011). However, a GP working in isolation w ithout access to  

multidisciplinary team  involvem ent may make a driving decision and sign-off the medical report 

w ith o u t the back-up or support o f any form al off-road or on-road assessment. Tan et al (2011) 

briefly propose an outline for the content of the neurological exam ination th a t a medical doctor 

should com plete but other than that there are no clear guidelines as to w hat exactly the medical 

doctor should take into account when determ ining fitness to return to drive post stroke. W hile  

the medical doctor, or the medical doctor and occupational therapist combined may decide that 

an on-road test is required to  determ ine suitability to drive, upon making the  referral fo r an on

road test they may have no fu rther input in the decision making process.

1.5. A Fragmented Process

The process o f assessing for fitness to return to drive a fte r stroke w ithin the Irish context can be a 

fragm ented process, particularly fo r any stroke patient w ho needs some form  of specialised 

driving related assessment. This fragm ented process perhaps results from  the absence o f a 

cohesive approach to  assessment or dedicated driver assessment centers providing a one-stop  

com prehensive (off-road and on-road) driver assessment program m e. Practice in Ireland has 

evolved in a very unique m anner reflecting a m ore individualised approach th a t is dictated by, and 

dependent upon the local service availability. It is quite possible th a t th ree d ifferen t independent 

stakeholders or organisations w ith varying levels o f inter-com m unication may be involved (the  

occupational therapist and stroke consultant, the on-road assessor, and the person's GP) in the  

process of determ ining fitness to drive a fter stroke.

So w hile  on the surface it appears that a tw o phased approach to  assessment is in situ here in 

Ireland, both phases o f the process are generally independent o f each other. The Irish approach  

differs from  th a t described in the published international research w here there  appears to  be 

established protocols, com m unication and shared decision making betw een the off-road and on

road assessors, indeed within the international research the occupational therapist is often  

involved in executing both phases of the assessment. Legislation in the area o f fitness to drive 

afte r stroke or any o ther disability is lacking and there  are no agreed practice guidelines providing 

a fram ew ork for the com pletion o f driving assessment following stroke here in Ireland. The 

process of determ ining fitness to resume driving a fte r stroke w ithin the Irish context remains ad-
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hoc and localised depending on the practice of the individual stakeholders involved. While 

individual occupational therapists may engage in off-road driver assessment there is no 

specialised driving specific post graduate training or qualification for occupational therapists. 

Given the general lack of protocols, guidelines, and very limited legislation with regard to this 

process it is perhaps not surprising that many therapists are unwilling to become involved in the 

assessment of fitness to drive. On-road assessments are carried out by a few independent on

road assessors but this practice is unregulated, in addition there is no specific qualification or 

professional regulation for on-road assessors. The most striking difference between practice here 

in Ireland and that advocated for in the international literature is the isolation of both phases of 

assessment.

1.6. Need for Current Study and Study Aims

It was within the context of service provision outlined above that the current study was designed 

and executed. Alongside inconsistencies in the process and practice of determining fitness to 

drive within the Irish context, this is also an area that has not been researched to any great extent 

in Ireland. There has been little or no examination of the process of determining fitness to drive 

following stroke in the Irish context of practice. The only Irish study found that outlined a process 

of determining fitness to drive in an Irish setting was a study by Tan et al (2011) who provided a 

brief outline of a process of assessing fitness to drive after stroke that included input from the 

occupational therapist, stroke physician, and an on-road assessor. No prospective studies were 

found describing the process of determining fitness to drive among Irish stroke survivors, only one 

empirical piece of research was found and this was a retrospective review (Tan et al 2011). No 

reference to any Irish based research on the occupational therapy contribution to the 

determination of fitness to drive was found. As a starting point, this study was designed with the 

overall aim of examining and describing the process of assessment of fitness to drive among 

stroke patients within an Irish context of practice.

Given the ad-hoc nature of current off-road occupational therapy assessment practices and the 

apparent lack of translation from the international literature into practice on the ground here, the 

first phase of the current study was designed to establish some consensus among Irish 

occupational therapist with regard to the content of an occupational therapy off-road 

assessment. These findings were then utilised in the development of a subsequent prospective 

clinical based study composed of an occupational therapy off-road assessment followed by an on

road test with the aim of examining the relationship between both phases of assessment. As this 

is the first piece of Irish research on assessing fitness to drive post stroke conducted prospectively 

this phase of the study also provided an opportunity for observation and description of the
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current process o f assessment w ithin an Irish context th a t could then be com pared to the  

practices outlined in the international literature.

The second phase of the study was qualitative and the  aims o f this phase em erged as phase one 

o f the study progressed and unexpected outcom e patterns began to  em erge, most notably the  

lack o f failures in the on-road test. The second phase o f the study focussed on exploring the  

underlying factors preceding the referral for driving assessment to  establish some understanding  

o f a suspected clinical based filtering or screening process that may be in place and had not been  

docum ented or described in any detail in the stroke driving literature. It was also im portant to  

explore if the findings in the clinical study and the unprecedented on-road success rate w ere  

specific to the practice setting w here the data w ere  collected, or if it was indicative o f a more 

widespread phenom ena in the Irish context o f assessing fitness to drive a fte r stroke.

The overall aim  o f the study was to explore the  process o f assessing fitness to  drive among stroke 

patients w ithin an Irish context o f practice.

Four sub-aims for both phases o f the study w ere as follows:

Phase 1

•  To develop a context specific occupational therapy off-road assessment protocol for use 

w ith patients following stroke (focus on standardised assessment o f cognitive, perceptual, 

and executive com ponent skills)

•  To pilot the occupational therapy off-road assessment protocol and exam ine the  

relationship betw een the off-road assessment outcom es and the  outcom e o f the on-road  

assessment.

Phase 2

•  To explore the clinical based stratification o f stroke patients w ith  regard to  suitability to  

return to drive or not post stroke.

•  To explore the factors influencing the clinical decision making underpinning the  

determ ination  of suitability to return to drive or refer for an on-road assessment for 

people w ith stroke.

Although the prim ary focus o f the study is on occupational therapy practice in the area o f driving 

assessment in this country, the occupational therapy com ponent cannot be considered in 

isolation from  the contribution o f other key stakeholders involved in determ ining if a person is fit 

to  drive after a stroke. Therefore the qualitative interview s also included the o ther main

9



stakeholders in the process, namely Medical Doctors and Driving Assessors. An amalgamation of 

the informed opinions of all the main stakeholders in the decision making process allows for 

greater understanding and contextualization of the findings within current Irish practice in 

determining fitness to drive for people with stroke.

1.7. Local Context and Background to the Current Study

This study emerged from a need identified in the clinical setting where the data collection for the 

quantitative/clinical phase of the study took place. Pre-driving assessment had previously been 

offered as a component of the occupational therapy service at that hospital but had been 

withdrawn from some time due to staff shortages. The occupational therapy manager at the time 

requested assistance from the researcher in re-establishing this service and it was agreed 

between the occupational therapy manager, the stroke consultant and the researcher to re

establish the service but it would be set up as a research study.

The hospital where the clinical phase of the study took place is a large teaching hospital situated 

in a rapidly growing urbanised area. It is a 615 bed acute general hospital serving a catchment 

area population of approximately 450,000 to 500,000 people. The average number of stroke 

admissions per year varies between 250 and 300. Occupational therapy services are provided to 

stroke patients on an inpatient basis, and on an outpatient basis for stroke patients who are over 

65 years of age. Any stroke patients for whom return to driving was an issue would usually 

complete some form of occupational therapy assessment, but not a driving specific occupational 

therapy assessment, and if an on-road test was deemed necessary they would have been referred 

for on-road testing conducted independently by a private on-road assessor.

In re-establishing the occupational therapy pre-driving assessment efforts were made to 

standardise the occupational therapy off-road assessment. The first phase of data collection 

sought consensus among a wider group of occupational therapists on the recommended content 

of an occupational therapy off-road assessment, these recommendations were amalgamated with 

the published literature and the subsequent off-road assessment protocol was trialed in the 

hospital site. The on-road assessment was outside the remit of the hospital and the occupational 

therapy service, so for the study the on-road was conducted as it already existed. For the 

purposes of the study the researcher was allowed sit in during the on-road test as an observer, 

this was the first time that such an approach had been facilitated in the Irish context. The final 

phase of the current study was required to explain the findings from the clinical study, and what 

reasons might explain the unprecedented success rate when comparisons were made to the 

international stroke driver literature. The qualitative interviews targeted a wider range of
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th e rap is ts  and doc to rs  in an a t te m p t  to  establish an overview  o f  th e  bigger picture with regard  to  

th e  practice of  de te rm in ing  fitness to  drive a f te r  s troke  in Ireland and no t just  limited to  th e  

clinical se tting  w h ere  th e  quantitative/clinical s tudy  took  place. Each phase  o f  th e  s tudy will be 

deta iled  in th e  m ethodo logy  chapter.

1.7.1. Researcher's Background and Role

The resea rch er  is a qualified occupational the rap is t  with previous clinical experience  in th e  a rea  of 

s troke rehabilitation. In previous clinical em p lo y m en t  th e  re sea rch e r  would  have con tr ibu ted  to  

th e  a sse ssm en t  and decision making process with regard  to  fitness to  drive for pa t ien ts  recovering 

from  stroke. Similar to  all occupational therap is ts  practising in Ireland, th e  re sea rch er  did no t 

possess  any specialised driving assessm en t qualifications a t  th e  t im e  of com m encing  this study. 

However, during th e  course  of the  s tudy th e  re sea rch er  had th e  oppo r tu n i ty  to  successfully 

c o m ple te  specialised pos tg radua te  training a t  La Trobe University on 'Driver Education and 

Rehabilitation for Occupational Therapists '.  However, th e  clinical phase  of  th e  s tudy w as well 

underw ay  by th e  t im e  th e  researcher  was able to  avail o f  this training.

The initial phase  of  th e  s tudy and th e  final qualitative phase  w ere  in d e p e n d e n t  o f  th e  clinical 

se tt ing  and w ere  coord inated  totally by the  re sea rch er  with supervision from th e  research 

supervisors. For th e  clinical phase  of th e  s tudy th e  re sea rch er  to o k  th e  lead role in designing th e  

s tudy  and establishing th e  s tructured  occupational th e ra p y  off-road a sse ssm e n t  used in th e  study. 

This phase  of th e  s tudy involved on-going collaboration b e tw e e n  th e  r e sea rch e r  and th e  

occupational th e rap y  m anager  and th e  stroke consu ltan t  a t  th e  hospital, th e  research supervisors, 

and  th e  on-road  assessor  to  agree th e  logistics of  th e  clinical phase  of th e  study. The final sh a p e  of 

th e  clinical phase  of  th e  study was agreed  by all th e  re levan t s takeho lders .  The resea rcher  

co m p le ted  th e  occupational therapy  off-road assessm en ts ,  and refe rred  th e  pa tien ts  on for th e  

on-road  te s t .  The resea rcher  had no input into th e  design and execu tion  of  th e  on-road  te s t  which 

w as  exclusively th e  remit of th e  on-road assessor, how ever ,  for th e  pu rp o ses  o f  th e  s tudy th e  

re sea rch er  sat in during th e  on-road te s ts  as an observer.  The final driving decision upon 

com ple tion  of th e  on-road  was m ade by th e  driving assesso r  as w ould be reflective of normal 

practice.

1.8. Limitations

The contex t of practice and service provision, and th e  re sea rch er 's  input to  th e  s tudy design and 

execution  have been  outlined. It is im portan t  to  have an unders tand ing  of th e se  background 

issues as it was within this context th a t  th e  overall s tudy  w as designed . The s tudy was constra ined  

and  limited by th e se  local and national contex tual issues. However, th e  s tudy w as designed to  be
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descriptive of typical practice in Ireland and reflective of  th e  c u rren t  rennit o f  occupational 

th e ra p y  contribu tion  to  fitness to  drive decisions within Irish practice. The overall design of  th e  

s tudy w as shaped  by th e  re sea rch er  and th e re fo re  influenced by th e  re sea rch er 's  background, 

training and clinical experience. The in ternational s troke  driver re search  up to  th e  t im e  of 

c o m m e n c e m en t  of th e  s tudy w as influential in th e  design of  th e  study. However, given th e  local 

contex tual issues replication of  th e  processes  described in th e  in ternational l iterature  w as not 

possible for this study. Also, this s tudy was t h e  first s tudy of its kind to  be conducted  in Ireland in 

an a rea  of  practice th a t  t e n d s  to  be ad-hoc and disorganised. Given th e  con tex t  o f  practice and 

th e  original na tu re  of  this s tudy on driving within th e  Irish contex t, th e  app roach  to  th e  s tudy 

evolved in a naturalistic, con tex t  sensitive m anner.

1.9. Summary

In this ch ap te r  efforts  have b een  m ad e  to  provide an overview of th e  cu rren t  contex t of service 

provision with regard to  assessing fitness to  drive a f te r  s troke within th e  Irish con tex t  o f  practice. 

Assessing fitness to  drive a f te r  s troke  has deve loped  in a f rag m en ted  m a n n e r  in this country  in 

th e  absence  o f  driving a sse ssm en t  c en tre s  providing an overall com prehensive  driving a sse ssm en t  

p rog ram m e and th e  ab sen ce  o f  definite  practice guidelines to  guide th e  practice th a t  currently  

exists. However, it is im por tan t  to  outline th e  contex t of  practice and  service provision as it was 

within this con tex t  th a t  th e  cu rren t  s tudy w as  designed and execu ted .  The overall research  aim 

has b een  p re sen ted  and reflects th e  fact th a t  this area of practice has no t b een  exam ined  or 

re searched  in any g rea t  detail, and th e  su b se q u e n t  aims o f th e  s tudy  w ere  descriptive. In addition 

th e  re sea rch er 's  background has b een  outlined as this may have had an im pact on th e  design and 

em phasis  of th e  study.
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CHAPTER 2: LITERATURE REVIEW

2.1. Structure of the Literature Review

The literature review will be presented under five nnain headings (see table 2.1). The first section 

will briefly outline the incidence and prevalence of stroke in Ireland. This will be followed by a 

section reviewing literature on the impact of stroke on driving and transport use. The third 

section will review the limited guidelines governing fitness to drive and literature on compliance 

with these guidelines specific to stroke patients. The fourth section of the literature will outline 

the contribution of occupational therapy in the assessment of fitness to drive. The final section of 

the literature will focus on the assessment of fitness to drive and will outline the two phases of 

this process; the off-road assessment and the on-road assessment.

Table 2.1: Structure of the Literature Review_____________________________
Section 2.2 Incidence and Prevalence of Stroke in Ireland
Section 2.3 Driving and Transport use after stroke

• Proportion of stroke patients assessed for driving

• Comparison between stroke and non-stroke drivers

• Impact of stroke on driving and transport

• Lived experience of driving cessation after stroke

Section 2.4 Guidelines
• Overview of current Irish guidelines

• Compliance with guidelines

Section 2.5 Occupational Therapy and Driving
• Occupational therapy skill base

• Occupational therapy research in driving

Section 2.6 Assessing fitness to drive
• Theoretical Models of driving underpinning assessment

• A two phased approach

O ff-road assessment
• Content of off-road assessment: Domains assessed

• Content of off-road assessment: typical tests used

On-road assessment
• Design of on-road test

• Features for inclusion in on-road testing

• Duration of on-road testing

• Standard versus non-standard route

• Reliability and validity of on-road assessment
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•  Who should complete the on-road test?

•  Decision making during on-road testing

•  Classification of on-road outcomes

Stroke specific driving research studies 
Relationship between off-road and on-road findings 
Other factors influencing outcome 

Section 2.7 Summary____________________________________________________________

2.1.1. Search Strategy

The focus of the study is on driving after stroke so the search strategy used focussed on published 

research on driving assessment and issues specific to stroke. Research on driving and the older 

person was also included as a certain proportion of the older driver research included subjects 

who had a stroke or other neurological event. Published articles on the process of driving 

assessment were also included as the process of assessment and determining fitness to drive is 

similar regardless of the actual diagnostic grouping of the target population. The background of 

the researcher is in occupational therapy and the study was conducted as an occupational therapy 

study, so therefore occupational therapy literature and research on driving and transport use 

among stroke survivors and older adults was included, however the search was not restricted to 

occupational therapy literature but emphasis is placed on occupational therapy literature in the 

review.

Literature was searched using the following data bases: PubMed, AMED (Allied and 

Complementary Medicine), CINAHL, PsyclNFO, Web of Science, and Google Scholar. Search terms 

included stroke, cerebrovascular accident, driving, assessment, older drivers, occupational 

therapy. In addition to on-line searches hand searching through the reference lists of relevant 

articles was also used to identify further appropriate literature. No time period restriction was 

used when searching and only articles published in English were included. Published literature  

that was current up to the time of commencement of each phase of the study was influential in 

the design of each individual phase of the study. More recent literature and publications (up to 

and including 2012) are also included in the discussion chapter and referred to in the literature 

review as appropriate.

2.2. Incidence and Prevalence of Stroke

The Economic and Social Research Institute (ESRI 2010) published the annual report on activity in 

acute public hospitals in Ireland for 2009 detailing inpatient discharges from the hospitals 

participating in the Hospital In-Patient Enquiry (HIPE) scheme (see table 2.2). In 2009 the total 

discharges by principle diagnosis for TIA and related syndromes was 2,905 (male 1,441, female
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1,464), and the to ta l discharges where Cerebrovascular Disease was the principle diagnosis was 

7 ,648  (m ale 4 ,019 , fem ale 3,629). W hen all listed diagnosis w ere included the figures increased to  

3,476  discharges th a t included a diagnosis of TIA and related syndromes (m ale 1,742, fem ale  

1,734), and increased to 15,724 for discharges w here Cerebrovascular Disease was a listed 

diagnosis (m ale 8 ,263, fem ale 7,461). A breakdown o f all listed diagnosis by age group showed  

increasing numbers o f discharges with TIA or Cerebrovascular Disease as age increased:

Table 2.2; Discharges from  Acute Hospitals in 2009
Age Less than  

15 years
15 to 44 years 45 to  64 years O lder than 65 Total

TIA and related 
syndromes

0 148 825 2,498 3,476

Cerebrovascular
Disease

324 951 3,355 11,094 15,724

Footnote: Data sourced from  ESRI and includes discharges by a ll listed diagnosis.

These figures generally match the Irish Heart Foundation (IHF) estim ated incidence rate fo r new  

stroke o f 10,000 per year, w ith  an estimated prevalence rate o f 30 ,000  people living w ith  stroke in 

the republic o f Ireland (IHF 2000). It was estim ated that there w ere high levels o f residual 

disability among stroke survivors with up to 48%  o f survivors having hemiparesis, 22% unable to  

walk, up to 53% needing help with ADL, 18% w ith  aphasia, 32% w ith  clinical depression and 33%  

w ith  cognitive im pairm ent (IHF 2000).

The UK Stroke Association lists stroke as the third largest cause o f death in the UK a fte r heart 

disease and all cancers, they report an annual incidence rate o f stroke in England and W ales at 

130,000  per year (87 ,700  first ever strokes, and 53 ,700  recurrent strokes), w ith  25% o f strokes 

occurring in people aged under 65 (The Stroke Association 2006). It is reported that th ere  are at 

least 900 ,000  people w ho have had a stroke living in England and approxim ately 450 ,0 0 0  people 

are severely disabled or dependent on others fo r everyday activities as a result o f stroke (The 

Stroke Association 2006).

W hile  typically stroke is considered a disease of o lder age and 75%  o f stroke occurs in people over 

the age o f 65 (The Stroke Association 2006), the statistics from  Ireland and the UK draw  attention  

to  the fact that a considerable proportion of strokes occur in the younger age groups w ith  17.8%  

o f all new strokes accounted for in the under 44  age group in England and W ales, and 13.5%  o f all 

diagnosis TIA and Cerebrovascular Disease occurring in the  under 44  year age group in Ireland. 

Driving is an activity that people engage in across the  lifespan, typically commencing driving in 

th e ir late teenage years and continuing into th e ir old age. Typically, w hen considering driving post 

stroke it is perhaps often based on the assumption th a t the person had been a fully licensed
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driver prior to  stroke  onse t ,  how ever,  given th e  statistics it is a lso im por tan t  to  b ea r  in mind, th a t  

th e  issue o f  driving post strol<e m ay also apply to  people  w ho  m ay have had the ir  stroke before  

th e y  b ecam e  fully licensed drivers, so ra th e r  th an  returning to  a familiar task  of  driving post s troke 

th ey  m ay instead be taking on learning a new  task of  driving post  s troke.

2.3. Driving and Transport Use after Stroke

Driving is a complex task  th a t  requires  th e  in tegration  of visual, visual percep tion , cognition 

(including susta ined  and divided a t ten tion) ,  higher executive functions such as ju d g em en t ,  and 

opera t iona l  and m o to r  skills, in o rd e r  to  be execu ted  safely (Marshall e t  al 2007; Smith-Arena e t  al

2006). As th e se  skills m ay potentially  be com prom ised  in neurological disorders  such as s troke th e  

issue of  suitability to  re su m e driving need s  to  be assessed  and  medical c learance is required  

befo re  resum ing driving (Marshall e t  al 2007; Yale e t  al 2003).

Stroke pa tien ts  a p p e a r  to  have an increased likelihood of no t  re turning to  drive given th e  

po ten tia l  im pairm ents  following s troke  such as physical deficit, vision, visual percep tion , m otor, 

cognition, behavioural deficits, fa tigue and epilepsy (The Stroke Association 2010; Marshall e t  al

2007). Higher cognitive and executive functions such as ju d g e m e n t  and reasoning have been  

suggested  to  be m ore  likely th an  physical and  sensory  deficits to  p reven t  a re tu rn  to  driving 

following s troke and brain injury (O'Dywer & O'Neill 2007; van Zom eren , Brouwer & M inderhoud  

1987).

Although th e  reasons  for addressing  th e  issue of  driving am o n g  s troke  survivors ap p ea rs  clear, it 

can so m e tim es  be surprising how  this issue is no t dealt  with as will be referred  to  in th e  following 

sections o f  th e  lite ra ture  review. A recen t  survey of stroke survivors highlighting u n m e t  needs  

am o n g  s troke  survivors in th e  UK identified u n m e t  needs  re la ted  to  driving and public tra n sp o r t  

advice, particularly am ong  th o se  with com m unication  p rob lem s (McKevitt e t  al 2011). Similarly, 

Fisk, Owsley & Pulley (1997) found th a t  87% of the ir  coho rt  o f  290 pre-s troke drivers repo r ted  no t 

having received an evaluation of  the ir  driving ability.

2.3.1. Proportion of Stroke Patients Assessed for Driving

It would a p p e a r  th a t  a significant n u m b e r  of  s troke survivors cease  driving post-stroke, and as a 

result th e  research on re tu rn  to  driving post s troke  is res tr ic ted  to  a small p roportion  of s troke 

survivors. A North American s tudy  reporting  th a t  381 pa t ien ts  w e re  adm it ted  to  a stroke 

rehabilitation unit over a o ne  yea r  period, however, only 45  (11.8%) w ere  referred  for a driving 

a sse ssm en t ,  of th e se  45 referrals, 23 (51%) w ere  successful in com pleting th e  driving a sse ssm en t  

and re turning to  drive. Out o f  all th e  stroke pa tien ts  ad m it ted  over a o n e  y ea r  period th e  n u m b e r
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successfully re turning to  drive w as very low (n = 23, 6%) (Smith-Arena e t  al 2006). Why such a 

small p roportion  of the ir  s troke pa tien ts  w ere  referred  for a driving a sse ssm e n t  w as not explained 

and th e  factors influencing th e  screening ou t o f  th e  336 pa tien ts  no t referred  for driving 

a sse ssm e n t  w e re  no t repo rted . One can only a ssu m e  th a t  fac to rs  such as severity of stroke and 

th e  fact th a t  a proportion  of th e  stroke patien ts  may have already  ceased  driving for o th e r  

reasons  prior to  s troke on se t  may account for th e  low referral rate.

Similar low referral ra te s  are  ev ident in th e  lite ra ture . In a Canadian s tudy  (Mazer, Korner- 

Bitensky & Sofer 1998) th e  char ts  of 92 stroke pa t ien ts  refe rred  for a driving a sse ssm en t  over a 31 

m o n th  period w ere  reviewed, how ever, the  overall n u m b e r  of  s troke  pa tien ts  ad m itted  to  the ir  

t r e a tm e n t  unit during this period of  time was no t  r e p o r te d  so it is impossible to  e s t im a te  w h a t  

p roportion  of th e  s troke pa tien ts  adm itted  w e re  refe rred  for  formal driving evaluation. Based on 

the ir  figures it would work o u t  th a t  on average  3 s troke pa t ien ts  pe r  m o n th  w e re  referred  for 

driving assessm en t.  As the ir  s tudy  data  was collected a t  a University Teaching Hospital in 

M ontrea l it is pe rhaps  accura te  to  assum e th a t  this n u m b e r  o f  pa t ien ts  referred  for driving 

evaluation would rep resen t  a very small p roportion  o f  th e  to ta l  n u m b e r  of s troke patien ts  

ad m it ted  each m onth .

Two studies  from Belgium also highlight this low referral ra te  for driving a sse ssm en t  after  stroke 

(Akinwuntan e t  al 2006; Akinwuntan e t  al 2002 ), based  on th e  t im e  f ram es  of  both studies th e  

e s t im a ted  referral ra te  for driving assessm en t for people  with s troke  would be b e tw e e n  3 or  4 

s troke  patien ts  per  m onth . Given th a t  both s tud ies  orig inated  from Belgium w h ere  th e re  is a six 

m o n th  ban on driving following s troke and all s troke  pa t ien ts  m us t  be referred  for formal 

a s se s sm e n t  a t  th e  Belgian Institute for Road Safety (CARA) befo re  re turning to  drive, th e  referral 

ra te  o f  3 or  4 per  m onth  is surely no t rep resen ta t ive  of  th e  n u m b e r  of s troke pa tien ts  per  m on th  

in Belgium and m us t  be indicative of som e screen ing  o u t  process  preceding th e  referral for formal 

driving assessm ent.

Fisk e t  al (1997) repo r ted  th a t  am ong  a cohort o f  290 p re-s troke  drivers 70% did no t  re turn  to  

drive following th e  stroke, m ore  worrying w as th e  fact th a t  a majority (87%) of re sp o n d en ts  w ho 

w e re  drivers p re-stroke rep o r ted  th a t  they  did no t  receive an evaluation o f  the ir  driving ability, 

and only 5% rep o r ted  having had an on-road  te s t .  A survey of 139 Irish s troke  patien ts  and carers  

revealed  th a t  while 65% of th e  s troke pa tien ts  had b een  driving pre-stroke, 29% of th o se  s to p p ed  

driving a f te r  th e  stroke (IHF Council on Stroke 2008). A no the r  Irish s tudy  involving a follow-up of 

141 s troke patien ts  discharged to  the ir  ow n h o m e s  post s troke  found th a t  of th e  72 pre-stroke 

drivers 49 (68%) had re tu rned  to  drive following s troke  (Tan e t  al 2011). Twenty-nine (59%) of
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those who returned to drive post-strol<e recalled having had a driving specific assessment 

although only 11 recalled having had an on-road assessment. Reasons for not returning to drive 

included; physical deficits, visual deficits, seizures, cognitive impairment, fatigue, as well as advice 

from family members and their doctor not to drive (Tan et al 2011).

On initial inspection the Tan et al (2011) findings seem impressive with a high proportion of stroke 

survivors returning to drive post stroke. However, there was a large group of non-responders 

from the original discharge list and the findings are reflective of driving outcomes over a four-year 

period. If the patients who had died (n = 128) and the known non-drivers pre-stroke (n = 69) were 

removed, there were potentially 165 patients to follow-up with, so the figure of 49 returned to 

driving is less impressive when considered in light of the whole cohort of stroke patients (49 out 

of 165 = 29.7%). Although this calculation is only a very rough estimate, as a further proportion of 

those survivors were perhaps not driving pre stroke onset, in addition there were possible pre

stroke drivers among the non-responders, however, the authors themselves point out that the 

non-responders were perhaps more likely to be not driving than driving. The findings would 

nonetheless indicate that potentially a large proportion of stroke survivors do not return to drive 

or even get assessed for driving post stroke.

All the studies indicate that the proportion of stroke patient referred for driving evaluation post 

stroke is small. Possible factors influencing the screening out of stroke patients prior to referral 

for driving assessment have not been reported. In addition, two of the studies (Tan et al 2011;

Fisk et al 1997) highlight that only a small proportion of stroke survivors who return to drive post 

stroke actually complete an on-road test. It appears that a considerable proportion of the post

stroke drivers were deemed fit to drive without the need of an on-road test, however, a 

breakdown of the presenting characteristics of those who were screened out and those who were 

fit to resume driving without the need of an on-road assessment have not been reported.

2.3.2. Comparisons between Stroke Drivers and Non-stroke Drivers

Two studies comparing the driving habits of post stroke drivers with a non-stroke group of older 

drivers found that the post stroke drivers had decreased driving exposure, geographical limitation 

on the distance travelled, more self-imposed restrictions and an increased tendency to rely on 

others for transportation needs although they could drive themselves (Finestone et al 2009; Fisk, 

Owsley & Mennem eier 2002). In addition, Finestone et al (2009) reported that the post-stroke 

drivers were younger, had less medical co-morbidity, and were less disabled than the non-drivers 

post-stroke. They were less likely to drive with passengers compared to non-stroke drivers of 

similar age, but interestingly, the stroke drivers self-reported less difficulty driving in rain/snow.

18



parallel parking, driving at rush hour and a t  night w h en  com pared  to  th e  non-stroke  drivers 

(Finestone e t  al 2009). This finding is so m e w h a t  u nexpec ted  and may need  to  be in te rp re ted  with 

caution given th e  fact th a t  th e  findings in the ir  s tudy  w e re  based  on self rep o r ted  behaviours  and 

th e se  self-ratings had no m eans  of external validation. Both studies  (Finestone e t  al 2009; Fisk e t  

al 2002) did no t specifically recruit th e  non-stroke  g roup  of older  adults  for the ir  studies. Fisk e t  al 

(2002) used non-stroke  data  from a group of o lde r  adults  collected for a d ifferent study, and 

F inestone e t  al (2009) w ere  not exactly clear on w h e re  they  ob ta ined  th e  o lder  non-stroke  data  

for the ir  secondary  analysis, it appears  th a t  th ey  m ay have d raw n on th e  sam e  cohort  as in th e  

Fisk e t  al s tudy (2002), both ap p e a r  to  have used non-stroke  o lder adult da ta  collected by Owsley, 

Stalvey, Wells & Sloane (1999).

F inestone e t  al (2009) briefly reported  th a t  accident and violation ra tes  w e re  slightly higher for 

the ir  stroke drivers w h en  com pared  to  non-stroke  drivers o f  a similar age, bu t th e  d ifference was 

not significant. Perrier, Korner-Bitensky and Mayo (2010) reviewed seven  s tud ies  examining risk 

of crashes  and citations post stroke. They concluded th a t  drivers with s troke  had a g re a te r  risk of 

crashing com pared  to  non-stroke cou n te rp a r ts  (overall, over twice th e  risk of crash), su p p o r ted  by 

th e  fact th a t  five o f  th e  seven studies  they  reviewed indicated a higher risk ratio of  car crash 

am ong  stroke  drivers. However, only in o ne  of  th e s e  s tud ies  w as  th e  increased risk statistically 

significant and this s tudy es t im ated  th a t  s troke drivers w e re  on average  2.7 t im es  m ore  likely to  

crash th an  non-stroke  coun terpar ts .  However, as po in ted  ou t  by th e  au th o rs  th e  studies  reviewed 

did not d ifferen tia te  b e tw e e n  severity or type  of  s troke  and it may be th a t  only certa in  seq u e lae  

following s troke a re  associated  with increased crash risk, fu r th e r  p rospective research  is n eed ed  

in this a rea  (Perrier e t  al 2010). Contrary to  Perrier 's  findings, it has been  argued  th a t  s troke 

drivers having un d e rg o n e  a multidisciplinary driver a s se s sm e n t  following s troke can be as safe as 

th e  general population  (Pearce, Smead & Cam eron  2012). In the ir  s tudy only o n e  m ajor accident 

was (self) repo r ted  am o n g  their  cohort of 45 s troke drivers, and they  suggested  th e  fact th a t  a 

proportion  of s troke drivers restrict the ir  driving to  c o m p e n sa te  for deficit may dec rease  driving 

exposure  post s troke  and subsequently  dec rease  th e  o p por tun ity  for m ajor c rashes (Pearce e t  al 

2012). However caution has to  be applied in in terpre ting  th e  findings of  Pearce e t  al given the ir  

small sam ple  size and th e  fact th a t  extrapolating the ir  findings to  co m p are  to  th e  to ta l  population  

is ques tionab le  given the ir  small sam ple size.

Accuracy and dependability  in reporting and  disclosing traffic accidents and violations is 

p a ram o u n t  in analysing crash statistics am o n g  s troke  drivers. Some patien ts  may be likely to  

conceal such information to  avoid been  seen  as in co m p e ten t  drivers, and on th e  o th e r  hand 

official reports  on driving accidents may no t record m inor incidents (Finestone e t  al 2011).
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Finestone et al (2011) found that by combining self-report and official police records among a 

group of 56 stroke survivors 15 unique accidents and 19 unique convictions were identified that 

were missing if reliance on one or other method of report was used in isolation.

2.3.3. Impact of Stroke on Driving and Transport

For m an/ people driving is an important activity of daily living and the ability to maintain driving 

competency is associated with maintaining independence and autonomy (White et al 2011; Liddle 

and McKenna 2003). The importance of keeping engaged in social and productive activities has 

been highlighted in a large cohort study with a 13 year follow-up where it was found that 

engagement in social and productive activities lowered the risk of all cause mortality among older 

adults (Glass, Mendes de Leon, Marottoli & Berkman 1999). An inability to return to driving or 

independent use of other forms of transport following stroke may impact on the stroke survivors' 

ability to participate in work, leisure and social activities outside the home. An Irish based 

qualitative study exploring the participation in leisure activities post stroke among a group of five 

stroke survivors reported that loss of ability to drive and dependence on others for transportation 

had a major impact on engagement in leisure and social activities post stroke (O'Sullivan & Chard 

2010). Others have commented on how engagement in leisure activities outside of the home 

following stroke can be hindered by difficulty accessing transportation or driving cessation 

(Griffen et al 2009; Logan et al 2001).

Griffen et al (2009) examined the relationship between driving cessation after stroke and 

community integration among 90 stroke survivors and their significant others. Among their 

sample 54.4% (n=49) of the stroke survivors had returned to drive post stroke, univariate analysis 

found that drivers had significantly better community integration than non-drivers with regard to 

their social role, connectedness, occupation and social mobility. Social support was found to be a 

significant factor, and drivers with good social support showed better community integration than 

non-drivers and drivers with low social support. They also found that driving cessation had a 

greater negative impact on community integration for men than for women post stroke.

Use of transportation other than driving has also shown to be problematic for people post stroke 

(Wendel, Stahl, Risberg, Pessah-Rasmussen & Iwarsson 2010). Wendel et al (2010) surveyed 79 

stroke survivors and found the most common form of transport following stroke was walking or 

passenger in a private car or taxi. The majority (72%, n=57) of the people surveyed weren't 

current car drivers, and a proportion (24% approx) of those who continued to use public transport 

after their stroke needed assistance to do so. Increased depressive symptoms were recorded 

among the group that had reduced or ceased to use public transport post stroke, and 68% of
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those who had decreased the ir public transport use reported decreased frequency of social 

activities outside the hom e. Interestingly, they found that physical functional lim itations w ere  

perhaps more significantly related to  decreased use o f public transport than cognitive functional 

lim itations. How ever, they did use Bonferroni correction in their analysis which may result in the  

application of a m ore conservative significance level (Campbell, M achin & W alters 2007; Cook, 

Netuveli &  Sheikh 2004), therefore  the presence of cognitive functional lim itations may have 

clinical significance but not statistical significance w hen the conservative significance level was 

applied.

In contrast, Logan et a! (2001) concluded that physical disability alone was unlikely to explain 

patterns of transport use post stroke, however, o ther possible non-physical factors such as 

cognitive or perceptual im pairm ents w ere not reported in the ir study. They reviewed the  

occupational therapy notes o f a cohort o f 90 stroke patients recruited to a larger randomised trial 

and found that the m ajority (84%, n = 76) had been assessed by the occupational therapist for 

transport difficulties (Logan e t al 2001). In a one year fo llow -up o f 42  o f these stroke patient in 

the randomised trial, 21 (50% ) reported having used some m ode o f transport on the ir own, 

how ever, only eight (19%) had driven alone post stroke and 10 (24% ) had used a bus alone post 

stroke. A proportion o f the stroke patients had begun to use a scooter (n = 6, 14%) post stroke, 

particularly among those whose driving licence had been revoked. Just over half o f the stroke 

patients (n = 22, 52%) wished to  be able to get out m ore post stroke and this group had low er 

mood and extended ADL scores than the group who reported th a t they got out enough (Logan et 

al 2001). The high proportion o f stroke patients having transport issues addressed by the  

occupational therapist may not be reflective o f regular occupational therapy practice and may be 

more directly related to the fact that the notes reviewed w ere from  a cohort o f stroke patients  

recruited to a larger randomised trial o f occupational therapy intervention and engagem ent in 

leisure activities post stroke. The increased use of scooters am ong those who had th e ir driving 

licence revoked is o f interest. The reason for revoking the licence was not reported and the  

possibility that factors such as cognition or perception th a t may preclude a person from  returning  

to drive a car following stroke may also have an im pact on th e ir ability to operate control over a 

motorised scooter but this does not seem to  have been assessed.

2.3.4. Lived Experiences of Driving Cessation after Stroke

W hile the m ajority o f studies on im pact o f stroke on driving and transport usage focus on 

quantitative methodologies and analysis, some qualitative studies w ere found that also looked at 

the personal lived experience o f the im pact o f stroke on driving. Patom ella et al (2009) described 

the lived experiences o f four m en in Stockholm w ith stroke and th e ir experiences o f the process
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of assessment of fitness to drive following stroke. Similar to a later Australian study by W hite et al 

(2011), Patomella et al found that driving had become an integral part of the person's self identity 

and it came as a great blow to the person to be told not to drive after the stroke. Patomella's 

study raises issues such as levels of awareness of driving ability among the stroke survivors as 

they all felt that they were good drivers and that the stroke had not impacted on their driving 

ability although one person failed the driving assessment. Generally, the participants felt violated 

by the driving assessment and found the process of the formal driving assessment degrading, 

insulting, pointless, and made them feel powerless (Patomella et al 2009). Patomella et al (2009) 

also highlighted the lack of adherence to advice to refrain from driving until after the assessment 

was completed and the fact that the participants found that not driving was an untenable 

situation and felt that the advice given by the physician was unjust and invalid, and three of the 

participants had returned to driving despite the physician's advice to the contrary. Similarly,

White et al (2011) reported that in some cases stroke patients had returned to drive but often this 

was because they were not made aware that they shouldn't be driving during their stroke 

recovery. They also reported inconsistencies in the advice and information that was given to 

stroke patients prior to discharge and in many cases no advice was given at all (White et al 2011).

In an Australian based study of three older people with stroke who had their driving licence 

revoked without a formal driving evaluation also found the issue of sudden unexpected loss 

associated with forced driving cessation following stroke (Lister 1999). This loss was most acutely 

felt upon returning home after the stroke and the impact of restricted lifestyle, reduced 

autonomy and independence leading to feelings of uselessness and great frustration. The 

perception that the decision to cease driving had been outside of the control of the stroke patient 

has been reported (Patomella et al 2009; Lister 1999), an interesting finding from a later study 

highlighted how healthcare professionals and family members can sometimes act in a negative 

gatekeeping fashion and limit outdoor travel including driving for some stroke survivors (Barnsley, 

McCluskey & Middleton 2012). Barnsley et al (2012) also found that anxiety regarding fear of 

failure in the on-road test combined with the financial cost of the assessment acted as a deterrent 

to returning to drive after stroke. In a UK based study, Logan et al (2004) found that fear was a 

major barrier to use of public transport such as buses following stroke; fear of injury and 

embarrassment, lack of confidence, lack of information and a perception of increased costs 

associated with use of taxi's etc.

All studies made reference to the fact that being able to drive their own car offered 

independence, autonomy and spontaneity, all of which were absent when having to use public 

transport such as the bus, or other specialised transport arrangements such as dial a ride taxi. The
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stroke survivors w ere conscious o f creating an extra burden on fam ily and friends if reliant on 

them  fo r driving needs, the need to plan around others, o ften  days or weeks ahead, led to  

frustration and stroke survivors tended to lim it the ir requests fo r driving assistance for more 

im portant activities such as healthcare appointm ents (W h ite  et a! 2011; Logan et al 2004; Lister 

1999). O ther activities such as social engagem ent, religious, shopping, hairdresser, voluntary  

work, and childminding activities w ere all affected by not being able to drive or reduced ability to  

access alternative transportation following stroke (Logan e t al 2004; Lister 1999). Interestingly, in 

Lister's study (1999) it was identified that activities tended to  lose the ir value w hen they could not 

be com pleted independently or when the person was reliant on others fo r transportation in order 

to  participate in the activity.

2.4. Guidelines

In this section a brief overview  o f current Irish guidelines will be presented. Irish based guidelines 

are in fact very lim ited and it is usual for doctors and therapists to refer to  British based guidelines 

on fitness to drive. However, literature will also be presented highlighting the fact that even in 

jurisdictions w ith  existing guidelines, compliance w ith  these guidelines is o ften  inconsistent.

2.4.1. Overview of Current Irish Guidelines

There is very little in the way o f Irish guidelines or protocols to  be follow ed w hen determ ining  

fitness to drive post stroke. There are basic lim ited guidelines fo r medical practitioners published 

by the Road Safety Authority (RSA 2010). These are very generic guidelines fo r general 

practitioners and indicate that a person applying fo r a provisional licence (a first learner licence) 

must undergo a eyesight test that can be carried out by a m edical practitioner or a registered 

optician, and undergo a full medical exam ination if the  application relates to  vehicles in group 2 

(larger vehicles over 3 ,500 kg, trucks and buses). W hile some detail is given w ith regard to the 

vision requirem ent for driving (horizontal visual field o f at least 120° w ith  at least 50° left and 

right, and 20° up and down, and binocular visual acuity o f at least 0 .5  (6 /1 2 ) w ith  corrective lenses 

if necessary) (RSA 2010), there is very little inform ation on w hat else should be included in the  

medical assessment. 'Cerebrovascular' disease is listed under a disease or disability w here a 

medical report is required (RSA 2008, p 17) and 'conditions o f nervous system' needs to be taken  

into account in the medical exam ination o f an applicant fo r a licence to drive any vehicle (RSA 

2010, p 12), however, these guidelines typically refer to  first tim e  licence applications and there  

are no specific guidelines outlining the process to be fo llow ed for people w ho already have a full 

drivers licence and then develop a disease or disability. Generally it is accepted th a t w here there  

is an acquired disability or disease, as in the case o f stroke, medical clearance is required before  

the person can return to drive, however, there  are no guidelines as to w hat should be included in
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such an assessment and it is often at the discretion of the medical doctor or general practitioner 

to make the decision. The only definite guideline in existence is an age related stipulation, once a 

driver reaches the age of 70 they must first get medical clearance before they can renew their 

driving licence and the maximum duration of a driver licence for a person aged 70 or older is 

three years, a medical practitioner may stipulate that a licence only be renewed on a yearly basis 

for a person aged over 70 if felt necessary. Currently in Ireland there is no obligation on the 

person themselves or on the physician to report an illness that may impair driving, in addition, a 

valid driver licence cannot be revoked on medical grounds and can only be revoked through the 

judiciary (White & O'Neill 2000). Full driver licences are valid for a 10 year period and it is possible 

under the current legislation in Ireland that the issue of fitness to drive may only get dealt with 

once the driver licence expires and the person applies for a licence renewal rather than at the 

time of the acquired impairment or disability.

Clinical practice guidelines have been drawn up by the Irish Heart Foundation (IHF) Council for 

Stroke (2010) recommending that options and advice about returning to drive should be 

discussed with every patient who has had a stroke orTIA  before they leave hospital. Each patient 

should have an evaluation of their capacity to return to drive and any absolute bar to driving such 

as significant visual field loss, reduced visual acuity, epilepsy, inattention and neglect be 

identified. The healthcare provider should notify the stroke patient that they must inform their 

insurance provider that they have had a stroke and that all findings and conclusions with respect 

to driving assessment should be written down and recorded, the GP should be informed and a 

written record given to the patient (IHF Council for Stroke 2010).

Given the lack of clear guidelines specific to the Irish context many healthcare professionals in 

Ireland refer to and are guided by the UK guidelines available from the DVLA (Driver and Vehicle 

Licensing Agency 2011). The DVLA guidelines on medical standards of fitness to drive following 

stroke recommend a one month ban on driving post stroke, the person may return to drive after a 

one month period pending satisfactory clinical recovery. However, the DVLA need to be notified if 

there is any residual neurological deficits present one month after the onset of stroke, for 

example; visual field deficit, cognitive deficit, or impaired limb function that may impact on the 

ability to drive. A longer ban on driving for a one year period exists for group 2 license holders 

(buses and lorries) and it is also recommended that the group 2 medical standards be applied to 

taxi drivers (DVLA 2011). Patients who have experienced multiple TIA's within a short time period 

may require three months free from any further episode before returning to drive.
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How ever, in the UK it is the duty o f the licence holder to  notify the  DVLA o f any medical condition  

that may affect th e ir ability to  drive. To offer some assistance in this area the General M edical 

Council recom m end some guidelines fo r medical practitioners such as the ir role in inform ing the  

patient that the condition may affect their ability to  drive and th a t the patient has a legal duty to  

inform  the DVLA. O ther approaches recom m ended include seeking a second opinion, involving 

fam ily, and finally directly contacting the DVLA w hen all else fails (General Medical Council 2009). 

The DVLA 'at a glance guide' also highlights the responsibility o f the medical practitioner to  make 

it known to the patient that if they continue to  drive against medical advice there  could be 

consequences w ith  respect to  the ir insurance cover (DVLA 2011).

2.4.2. Compliance with Guidelines

Despite the DVLA guidelines and medical standards for fitness to  drive it would appear that 

compliance w ith  these guidelines is inconsistent w ithin the  UK. A survey o f 46  stroke patients who  

w ere at least one year post stroke found that just over half o f the respondents (58.7% , n = 27) 

recalled being given advice in relation to driving before being discharged from  hospital (Johnston, 

Stocks, Datta Chaudhuri & Dey 2004). Generally, the respondents who w ere given advice recalled 

verbal advice and only 10 participants recalled getting any w ritten  inform ation, and fo r four 

participants it was stated in th e ir medical notes that advice had been given but they did not recall 

receiving any such advice. O f the ir group of 46 participants, 34 (73.9% ) returned to  drive, 12 

participants d idn 't return to drive and nine of these 12 had been advised by their doctor not to  

drive and three them selves did not feel that they could return to drive. The m ajority (85%) but not 

all o f the 34 who returned to drive waited the DVLA recom m ended one m onth post stroke. Only 

19 notified th e ir insurance provider that they had had a stroke, but more interestingly only 4 o f 

these 19 w ere advised to notify the ir insurance provider by a healthcare professional. Ten o f the  

participants who returned to drive a fte r their stroke did not receive any driving advice before or 

afte r discharge. The participants who did receive advice w ere significantly m ore likely to w a it fo r 

medical clearance before returning to drive w hen com pared to  those w ho had not received 

advice. Although this was a small survey and geographically restricted it did highlight the fact th a t 

healthcare staff still fail to  inform  the ir stroke patients about the requirem ents regarding return  

to  driving, and highlighted th a t when advice is given it can som etim es be incom plete and 

conflicting.

In a Northern Ireland (w here the  DVLA guidelines also apply) study of 166 patients w ith  mild 

stroke or transient ischaemic attack it was found that only 9% o f patients recalled receiving 

driving advice (M cCarron, Loftus & McCarron 2008), and 42%  had already returned to drive within  

one m onth o f the stroke/TIA  event, and four people who w ere diagnosed w ith epileptic seizures
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had returned to drive within four weeks of the seizure. Interestingly McCarron et al (2008) 

reported that one patient had returned to drive between the stroke event and the clinic 

appointment, similar reports of stroke patients driving themselves to their driving assessment 

have been reported by Finestone et al (2009). This does raise the question as to what if any advice 

regarding driving or driving restriction is being given to patients with stroke and TIA by healthcare 

professionals. Typically it is viewed as a medical role to give such advice seeing as the person 

requires medical approval to resume driving post stroke, but as highlighted in a North American 

study it appears that medical doctors may be very poorly informed or aware of the legislation 

with regard to resumption of driving post stroke (Brooks et al 2011).

UK based audits of medical charts (inclusive of patients with diagnosis of TIA) have reported very 

low percentages of patients who should have been advised about driving restrictions having been 

given such advice by the accident and emergency (A&E) or acute medical care doctors (Gupta, 

Mehra & Gupta 2010; Brooke & Southward 2006). Brook and Southward (2006) suggest that this 

poor performance may be due to a lack of awareness among A&E doctors of the DVLA medical 

fitness to drive guidelines, lack of awareness of the process to follow, unaware of the possible 

negation of driving insurance, or perhaps the advice had been given verbally but not documented. 

Auditing documentation in the medical chart may not give an accurate or full reflection of actual 

practice, but it possibly reflects poor practice as it would be very difficult to prove that driving 

advice had been given if it is not documented. In addition, these audit findings appear to be 

supported by the findings of a postal survey of A&E doctors where only 32% of the responding 

doctors indicated that they would advise patients on driving restrictions after a single TIA 

(Frampton 2003). Context of service provision and the prioritisation of medical intervention to 

diagnosis and treatm ent in A&E and acute medical settings may explain the low percentage of 

doctors in these settings advising patients about driving restrictions appropriate to their medical 

condition. Similar audits were not found among rehabilitation type settings, although a 

prospective qualitative study of stroke survivors in Australia who had undergone rehabilitation 

also found inconsistencies in advice that had been given (White et al 2011). Addressing driving 

issues in acute settings is important as the patients who were well enough medically to be 

discharged from A&E and acute setting would typically not be receiving further rehabilitation and 

would therefore be unlikely to receive any such advice elsewhere. Advising about driving issues 

may not be a high priority for medical doctors given their more pressing medical issues and also 

their suggested lack of awareness of driving recommendations, perhaps this is an area that could 

be met by some other professional group. Brooks et al (2011) suggest that this unmet need of 

advice, guidance, and education with regard to driving is perhaps an area that occupational
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therapy practitioners could bring their skill and expertise viewing driving as a complex 

instrumental activity of daily living.

2.5. Occupational Therapy and Driving

Instrumental activities of daily living (lADL) are a domain of concern within the practice 

framework of occupational therapy as outlined by the American Occupational Therapy 

Association (AOTA) (2002). Such activities are geared towards the person interacting with the 

environment and include activities such as meal preparation, home establishment, shopping, 

financial management and community mobility. Community mobility is defined as "moving self in 

the community and using public or private transportation, such as driving, or accessing buses, taxi 

cabs, or other public transport systems" (AOTA, 2002, page 620). The importance of successful 

community mobility, including driving, for continued engagement in everyday life activities 

outside the home, fulfilment of life roles, access leisure pursuits, and quality of life have been 

outlined by Stav et al (2005).

2.5.1. Occupational Therapy Skill Base

Lloyd et al (2001) state that through their basic training occupational therapists possess a unique 

skill base, including skills in activity analysis and task modification, that sets them up as a 

profession with the necessary skills to complete driving assessment. Stav et al (2005) concur with 

this point, stating that all occupational therapists have the training and skills necessary to address 

community mobility as an lADL, however, advanced training would be a prerequisite to 

engagement in driver training and assessment, a view supported by others (Korner-Bitensky et al 

2007; Unsworth 2007). Korner-Bitensky et al (2007) propose a three tiered training and expertise 

levels, these recommendations were put forward as the recommendations of the Canadian 

Occupational Therapy Association and identify three tiers of expertise training as follows:

i) Generalist health professional training -  to have expertise in screening and identifying 

those at risk of unsafe driving,

ii) Advanced occupational therapist training -  to equip occupational therapists develop 

expertise in off-road assessment

iii) Advanced-specialised occupational therapy training -  to equip occupational therapists in 

assessment and training of driving skills (on-road).

2.5.2. Occupational Therapy Research in Driving

In recent years there has been an upsurge in driving research emerging from within the 

occupational therapy profession which will be referred to within this literature review, it is o f note 

that three of the major occupational therapy journals have in recent years published issues
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dedicated to community mobility and driving research, the Australian Occupational Therapy 

Journal (59(1), 2012), the Canadian Journal of Occupational Therapy (78(2), 2011), and the 

American Journal of Occupational Therapy (64(2), 2010). The need to expand the occupational 

therapy evidence base through the development and use of empirically developed and robust 

tools for both off-road and on-road assessment purposes has been called for (Di Stefano, Stuckey 

& Lovell 2012). In light of this it is of interest to note occupational therapy contribution to the 

development of driver assessment batteries for use in off-road tests such as; OT-DORA 

(Unsworth, Pallant, Russell & Odell 2011), Visual Recognition Slide Test (USyd) (Kay, Bundy & 

Clemson 2008) (later updated and renamed DriveSafe), DriveSafe and DriveAware (Kay, Bundy & 

Clemson 2009), Adelaide Driving Self Efficacy Scale (ADSES) (George, Clarke & Crotty 2007), The 

Safe Driving Behaviour Measure (Classen et al 2010); and on-road tests of driving performance 

such as P-Drive (Patomella, Tham, Johansson & Kottorp 2010; Patomella, Caneman, Kottorp & 

Tham 2004), and the Washington University Road Test (WURT) (Hunt et al 1997).

Unsworth (2007) charts the development of occupational therapy involvement in driving 

assessment in Australia since the mid 1980's and outlines how through the development of a 

specialised training course, setting competency standards, development of resources and 

standards for occupational therapy driving assessors, and influencing legislation, occupational 

therapy in Australia has become a leading model for occupational therapy driving assessment 

worldwide (Petzold et al 2010; Unsworth 2007). Stav et al (2006) outline the process of 

occupational therapy driver assessment at Independence Drive, University of Florida, embedded 

within an occupational therapy theoretical framework, that is, the Ecology of Human Performance 

Framework (Dunn, McClain, Brown & Youngstrom 1998). Other research has focussed on 

occupational therapy practice in driving assessment in North America (Korner-Bitensky, Bitensky, 

Sofer, Man-Son-Hing & Gelinas 2006; Korner-Bitensky, Sofer, Gelinas & Mazer 1998), Europe 

(Larsson, Lundberg, Falkmer & Johansson 2007), and Australia (Unsworth et al 2005).

It would appear that a significant factor in the recognition of the occupational therapy 

contribution to driving assessment is the legislative and established structural frameworks and 

guidelines as evidenced in Australia (Unsworth 2007), which is lacking in other jurisdictions such 

as Canada (Petzold et al 2010; Korner-Bitensky et al 2005). This lack of a structural framework is 

evidenced in surveys conducted in Canada where it was found that the majority of occupational 

therapists working with elderly client groups were practicing at the generalist level and 

conducting screening as opposed to in-depth assessment of driving fitness and few were 

conducting on-road assessments (Korner-Bitensky, Menon, von Zweck & Van Benthem 2010). A 

Canadawide telephone survey of occupational therapists found that only one third of therapists
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identified driving as an area of concern when presented with a clinical case vignette specifically 

mentioning the stroke client's desire to return to driving (Petzold et al 2010). In contrast, an 

earlier North American survey of 114 clinicians (68% of whom were occupational therapists) 

working specifically in the area of driver assessment a greater proportion (94%) reported 

conducting on-road assessment, although the proportion who consistently conducted on-road 

assessment with all their clients was smaller (68%) (Korner-Bitensky et al 2006). These conflicting 

findings highlight the influence of contextual issues on discrepancies in practice and service 

provision, even in a country such as Canada where driving research and practice appear to be 

fairly evolved despite the lack of supporting legislation (Korner-Bitensky et al 2005). Lack of 

legislative and practice frameworks would typify practice in relation to driving assessment here in 

Ireland, apart from very basic guidelines for medical practitioners (RSA 2010) and 

recommendations from the Stroke Council (IHF Council fo r Stroke 2010) there are no such 

standards in existence in Ireland to guide occupational therapy practice in this area.

The occupational therapy research on driving assessment is increasing in recent years and the 

bulk of the research is originating from North America and Australia with some occupational 

therapy specific research coming on-stream from within Europe. No internationally published Irish 

based occupational therapy research on driving was found, one nationally published qualitative 

occupational therapy study was found on spouses' experiences of driving cessation due to 

dementia (Wall & Chard 2010). While Irish occupational therapists have been contributing to 

assessment of fitness to drive as evidenced in the article by Tan et al (2011), no prospective 

empirical based research conducted on Irish occupational therapy practice in the determination 

of fitness to drive post stroke was found.

2.6. Assessing Fitness to  Drive

In this section some theoretical models of driving and models underpinning driving assessment 

will be outlined. The two phased approach to assessing fitness to drive will be outlined as well as 

recommendations from the literature with regard to the content of each phase of assessment. 

Finally, stroke specific research on determining fitness to drive using this two phased assessment 

process will be presented.

2.6.1. Theoretical Models of Driving Underpinning Assessment

The Task-Capability Interface (TCI) model proposed by Fuller (2005) explains skilled execution of 

the driving task as a product based on matching the demands o f the driving task with the 

capabilities of the driver performing the task. Within the TCI model 'driver capability' is 

determined by the biological characteristics of the driver combined with the individual's driving
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knowledge and skill gained through their own driving history and experiences. 'Driving task 

demands' are multitudinous factors external to the driver such as environmental conditions, 

behaviours of other road users, and the type of vehicle being driven. When the driver's 

capabilities exceed or match the driving task demands, the driver demonstrates control over the 

driving task. On the other hand, when driving task demands exceeds the capability of the driver 

there is then a potential for loss of control over the task of driving and collision (Fuller 2005). At 

the individual capability level a multitude of underlying 'biological characteristics' are required to 

ensure the safe and skilled execution of the driving task. Fuller (2005) summarised these 

characteristics as information processing capacity and speed, reaction time, physical reach, and 

motor coordination -  all of which may be affected following stroke. The TCI model is a generic 

model explaining factors that influence the performance of the driving task and was not 

specifically designed as a framework model for assessing fitness to drive among people with 

disabilities. However, in considering the model, the fact is highlighted that the stroke driving 

research has emphasized assessment targeted at the person's capabilities to perform the task of 

driving and return to drive which may explain the focus on assessment of 'biological 

characteristics' or underlying domain areas in typical off-road assessment practices.

One model designed specifically around driving assessment with neurologically impaired adults 

was the Cybernetic Model of Driving (Galski, Bruno & Ehle 1992). The model was proposed in light 

of the fact that standard procedures did not exist to evaluate capacity to drive following cerebral 

damage and rehabilitation facilities had developed their own evaluation practices, typically 

involving the administration of psychometric testing of cognitive and other deficits that were 

believed to be necessary for safe driving. The Cybernetic Model outlined the cognitive, perceptual 

and executive functions believed to be instrumental in the facilitation of safe driving after 

cerebral damage with the aim of ultimately assisting in diagnosing the cause of driving problems 

(Galski et al 1992). An important consideration of the Cybernetic Model appears to be the fact 

that both information from psychometric testing and observable behaviours during the three 

stages of driving assessment (off-road psychometrics, simulator, and on-road testing) were taken 

into consideration in the development of the model.

At the heart of the model is a complex information processing mechanism referred to as 'the 

general driving program', this program is "a dynamic memory comprised of knowledge about 

driving from education, instructions and experience" (Galski et al 1992, page 326). This general 

driving program directs all driving related activity and co-ordinates and filters information from a 

multitude of domains, directs the scanning and attentional mechanisms required for driving, and 

coordinates appropriate motor output to execute the driving task. Although difficult to define.
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' th e  general driving program ' d o es  highlight th e  underlying au to m a tic  o r  learned  behaviour th a t  is 

e m b e d d e d  within th e  execution  of  th e  driving task, and th e  recognition of  th is  'au tom atic ity ' 

inh e ren t  in driving within m odels  of driving behaviour has b een  acknow ledged  (Ranney 1994).

Galski e t  al (1992) th e n  te s te d  th e  m odel th rough  th e  a s se s sm e n t  of  35 sub jec ts  with cerebral 

dam ag e  (22 subjects  with TBI, 13 subjects  with stroke) w ho  u n d e r to o k  an off-road a sse ssm e n t  of 

psychom etric  tes ts ,  a s se ssm e n t  in a driving simulator, followed by a behind th e  w heel a s se ssm en t  

in a lot and on-road  driving. The psychom etric  te s ts  se lec ted  for use in the ir  s tudy  m ap p ed  on to  

dom ains  identified as im por tan t  for driving in th e  Cybernetic Model. They found th a t  64% of th e  

on-road  driving p e rfo rm ance  could be explained by th e  se lec ted  ba t te ry  of seven  psychom etric  

t e s ts  th a t  included te s ts  o f  visual perception , visuospatial abilities, scanning, susta ined  and 

selective a t ten tion .  A com bina tion  of seven off-road psychom etric  te s ts ,  tw o  tasks from th e  

sim ula tor  a s se ssm en t  and four observa tions  from th e  behind th e  w hee l  te s t  pe rfo rm ed  in a 

parking lot w ere  able  to  explain 93% of th e  variability in th e  on -road  ratings. Although th e  

inclusion of s im ula tor  tasks only provided nominal im p ro v em en t  in predictive ability of th e  p re 

driving evaluation, actual driving p erfo rm ance  could be mostly explained by th e  com bination  of 

scores on th e  psychom etric  te s ts  based  on c o m p o n e n ts  identified in th e  Cybernetic Model and 

observed  behaviours  in th e  behind th e  wheel te s t  in a closed lot.

Galski e t  al (1992) identified a w eak n ess  in existing theore t ica l  m odels  of driving in th a t  th e  

m odels had no t b een  deve loped  beyond the ir  initial concep tualisa tion  and had no t been  

empirically te s te d .  In developing and testing  th e  Cybernetic M odel Galski e t  al (1992) m ad e  

efforts to  rem edy  this w eakness  and found th a t  a s se ssm e n t  e m b e d d e d  in th e  theore tica l  m odel 

w as highly predictive on on-road  p erfo rm ance  am ong  drivers with cerebral dam age , how ever  th e  

sam ple  size used w as small (n = 35). While th e  m odel itself is useful clinically it is so m e w h a t  

complex, interestingly th e  m odel is referred  to  in th e  su b s e q u e n t  driving research  bu t no s tud ies  

w ere  found w h ere  th e  m odel w as specifically used in th e  design o r  execution o f  su b se q u e n t  

s tudies  by o thers .  The model th a t  a p p ea rs  to  be m ore  favoured  in th e  l i te ra ture  is th e  Michon 

model.

The m odel of driver behaviour p roposed  by Michon is an easily u n d e rs tan d ab le  hierarchy of 

driving skill and control (Unsworth e t  al 2005; van Zom eren  e t  al 1987), and of all th e  m odels  this 

is p e rh ap s  th e  m ost widely applied model in research  (Unsworth e t  al 2005). In this m odel driving 

is outlined as a hierarchic task with th re e  levels of skill: s trategic, tactical, and opera t iona l  levels. 

The s trategic level refers to  planning and  decisions m ad e  befo re  driving actually starts , such as 

deciding on a route , t im e  to  travel, considera tion  of fac tors  such as w e a th e r  and traffic conditions
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and on the necessity to  take the trip  in the first place. Elements w ith in  this level would perhaps 

reflect on executive functions such as planning, organisation, judgem ent, and m etacognition such 

as accurate self-awareness and self-appraisal related to driving skill and ability. The tactical level 

refers to behaviours and decisions m ade in the driving situation and mastery o f the driving task. 

Decisions such as appropriate speed selection, overtaking, gap selection, responding to traffic  

signage, application o f road law etc would typify driving skill at the tactical level. Driving skills at 

the operational level include procedures and routines o f driving and handling the car such as 

steering, control o f clutch, brake, accelerator, gear changes, use o f m irrors etc. Physical, cognitive, 

perceptual and executive skills would be required at the  tactical and operational levels o f this 

m odel, but in addition faster speeds o f processing, decision making and action are required at the  

tactical and operational levels to ensure safe execution o f the driving task as tim e pressure 

demands increase at these tw o  levels (van Zom eren et al 1987).

An alm ost identical hierarchic m odel developed by Keskinen (cited in Laapotti, Keskinen, Hatakka 

& Katila 2001) included four levels o f driving behaviour. The lowest level 'vehicle manoeuvring' 

mirrors M ichon's 'operational level', the second level 'm astering traffic situations' mirrors the  

'tactical level, the third level 'goals and context o f driving' mirrors the  'strategic level' o f the  

M ichon m odel. The Keskinen m odel includes a fourth level o f 'goals fo r life and skills for living', 

this fourth level is o f im portance in the assessment o f fitness to drive in that apart from  

controlling the vehicle the driver must also be able to control himself. The 'goals fo r life and skills 

for living' level refers to  the im portance o f driving for the person, the person's skill for self- 

control, and the ir m otivation to engage in driving.

The bulk o f driving research and clinical practice in the assessment o f fitness to  drive focuses on 

assessment at the tactical and operational levels o f the M ichon m odel w ith  less research 

conducted examining assessment at the strategic level (van Zom eren et al 1987). One plausible 

explanation fo r this trend may be the fact th a t tactical and operational levels skills are m ore easily 

assessed objectively in both off-road and on-road testing, w hereas skills at the strategic level are 

perhaps m ore readily assessed subjectively and therefore  less easily quantified. The inclusion of 

the fourth level 'goals fo r life and skills for living' in the Keskinen m odel is also o f clinical 

significance in the process o f assessing fitness to drive. This level factors in an individualised 

approach in the decision making process by eliciting subjective inform ation such as the m otivation  

and meaning o f driving fo r the person, and also the assessment o f the  person's level o f self 

control and self regulation during the driving task. How ever, these models are quite broad and 

not necessarily prescriptive in relation to guiding the assessment o f fitness to  drive. Use o f the  

models do provide a fram ew ork w ith in  which to address the fitness to drive assessment and
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should guide therapists to recognise the strengths and lim itation in the ir assessment approaches 

by ensuring th a t the ir selected assessment m ethods m ap onto an accepted theoretical fram ew ork  

fo r driving.

2.6.2. A Two Phased Approach to Assessment

A cascade approach or a staged m odel of driving evaluation was recom m ended by W ithaar, 

Brouwer and van Zom eren (2000) for the assessment o f o lder patients w ith  cognitive 

im pairm ents. This tw o  staged approach should consist o f a general screening o f cognitive status 

(w ith m ore detailed neuropsychological testing if required), fo llow ed by on-road testing. A similar 

cascade approach for determ ining fitness to drive for stroke patients was also recom m ended as 

suitable w ith in  the Irish context o f practice by Tan et al (2011). Tan et al (2011) recom m ended an 

initial neurological consultation and exam ination by a medical doctor, if fu rther assessment was 

necessary then an occupational therapy pre-driving assessment would be the next stage o f the  

process. Tan et al (2011) suggested that if no significant deficits w ere identified by the doctor or 

therapist in th e ir assessments, then, based on th e ir clinical judgem ent, the patient could be 

cleared to  return to drive. However, if any doubt existed, then a referral fo r fu rther on-road  

testing w ould be recom m ended (Tan et al 2011).

Typically the  research on the assessment o f fitness to drive highlights a tw o  phased approach  

consisting o f a clinical based pre-driving or off-road assessment, followed by an on-road driving 

test (Stav e t al 2006; Korner-Bitensky et al 2006; Korner-Bitensky et al 2005; Unsworth et al 

2005). Similarly, the research specific to  stroke populations has also focussed on this tw o  phased 

approach o f determ ining fitness to drive after stroke (Selander et al 2010; Smith-Arena et al 2006; 

Akinwuntan e t al 2006; Akinwuntan et al 2002; M azer e t al 1998). The off-road assessment 

typically assesses areas o f vision, cognition, perception and general physical function (Unsworth  

et al 2012; Dickerson et al 2007; Korner-Bitensky et al 2005). The purpose o f the  off-road  

assessment is tw o-fo ld; to screen out those w ho are not suitable to go forw ard  fo r an on-road  

assessment, or to provide inform ation that can be used to  guide the on-road test or that can be 

fu rther investigated by the therapist during the on-road test (Kay, Bundy, Clemson, Cheal &  

Glendenning 2012; Unsworth et al 2005).

The potential o f the off-road assessment to screen out inappropriate referral fo r on-road testing  

by detecting underlying deficits that clearly indicate th a t the patient is unsafe to  drive has been 

highlighted (Kay et al 2012; Marshall e t al 2007). This is particularly relevant when the patient 

must bear the  cost on on-road testing themselves, typically costing betw een $300  and $400  

(Devos e t al 2011). The off-road test can be useful to  inform  the on-road test to follow, but may
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also identify areas of deficit that may respond to rehabilitation prior to an on-road and as such 

may increase the chances of success in subsequent on-road testing. In the case of a failed on-road 

test, the off-road assessment findings may indicate areas for driver remediation and may 

potentially improve individual driver performance and enhance safety (Dickerson et al 2007; 

Marshall et al 2007; Ball et al 2006).

Marshall et al (2007) stated that the off-road findings should be used to augment the on-road test 

but should not be used in place of the on-road test, although Tan et al (2011) suggested that 

following an off-road assessment sometimes the decision could be made that the person was safe 

to drive without the need for an on-road test. Kay et al (2012) also suggest that the off-road test 

could potentially be used to identify patients who are safe to drive without the need for on-road 

testing, however, they caution that many of the currently available off-road assessment measures 

lack adequate sensitivity and specificity to be used in such a stand-alone manner.

The on-road test is an actual driving test and is often referred to as the gold standard in driving 

assessment (Tan et al 2011), and as being the most ecologically valid method of assessing fitness 

to drive (Justiss, Mann, Stav & Velozo 2006). The on-road test needs to be conducted by a suitably 

qualified on-road driving assessor (Korner-Bitensky et al 2007; Stav et al 2005), and typical 

practice is that on-road testing be completed in a dual controlled vehicle (Unsworth et al 2005), 

and upon a fixed open road route with gradual progression of driving difficulty for a duration of 

up to 60 minutes (Justiss et al 2006). It is recommended that patients who perform very poorly in 

the off-road assessment and demonstrate significant deficits that may preclude safe driving 

should not be referred for on-road assessment (Unsworth et al 2005, Korner-Bitensky et al 2005). 

It has also been acknowledged that a compassionate, but perhaps unsafe, approach to assessing 

fitness to drive has in the past lead to almost everyone being referred for on-road assessment as a 

final arbitration in the fitness to drive decision (Korner-Bitensky & Sofer 2009).

There appears to be general overall agreement in the driving literature that this two phased 

approach to assessment is the recommended standard for assessing fitness to drive. However, 

there is generally no overall agreement on the actual content of both phases of the assessment 

process with the different studies reporting combinations of different off-road tests and different 

on-road assessment practices.

2.6.3. Off-road Assessment

As mentioned the purpose of the off-road assessment is two-fold; to screen out patients whose 

functional status precludes them from driving, and to provide information that will guide the on-
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road test and identify possible deficits that need to be fu rther investigated during the on-road  

test (Unsw/orth et al 2005). Much o f the focus o f the research on driving assessment has focussed 

on the ability o f various batteries o f off-road assessments to  predict the  final driving outcom e  

following on-road testing, typically reporting sensitivity, specificity, positive and negative 

predictive values o f various off-road assessments related to  th e ir ability to  predict who will pass 

or fail the on-road test.

2 .6 .3 .I. Content of Off-road Assessment: Domains Assessed

Driving has been described as a complex task dependent upon a m ultitude o f underlying  

com ponents and experiences, requiring an acceptable level o f visual acuity and visual perception, 

acceptable m otor function including power, co-ordination and range o f m ovem ent, intact 

cognition including sustained and divided a ttention, executive functions, behavioural functions, 

and previous driving experience (M arshall e t al 2007). The m ultim odal nature o f the driving task 

makes fo r the standardisation and global acceptance o f one off-road or pre-driving assessment 

battery almost impossible (M arshall et al 2007) as is evidenced by the lack o f consistency in off- 

road assessment practices cited in the literature.

Fitness to drive has been described as dem onstrating adequate visual, physical and cognitive 

function w ith no medical contraindication to com plete the driving task (H unter & Brouwer 2009). 

W hile defin ite guidelines exist fo r visual standards fo r driving (RSA 2010), and physical deficits can 

be accom m odated through many various adaptations, it is the higher cognitive functions th a t can 

be problem atic (O 'D w yer & O 'Neill 2007) and tend to be the prim ary focus o f research into pre

driving assessment. Six cognitive domains fo r inclusion in the assessment o f fitness to  drive have 

been outlined; a ttention, processing speed, language function, m em ory, visuospatial and 

visuom otor function, and executive functioning (Colem an-Bryer, Rapport & Hanks 2006). They 

also indicated th a t the neuropsychological dom ain o f em otional and personality function may be 

im portant in determ ining fitness to drive (Colem an-Bryer et al 2006). A sim ilar list o f cognitive 

domains including; a ttention, m em ory, orientation, visuospatial, language, executive and praxic 

functions, w ere recom m ended as im portant fo r inclusion in assessment o f fitness to  drive (Vestri 

& M archi 2009). Strong consensus was reported from  the  Canadian consensus conference for the 

inclusion of assessment o f visual perception and cognition in off-road assessment (cognitive 

domains to include; impulsivity, executive functions, organisation, planning, insight, judgem ent, 

decision making, multitasking, attention, self awareness) (Korner-Bitensky et al 2005).

The consensus seems to have form ed around the inclusion o f dom ains that are measurable to  

some extent in the pre-driving assessment. How ever, this has often led to  a neglect o f domains
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that are not so easily or readily measured on traditional standardised psychometric scales or even 

in driving specific measures. In a study of a mixed cohort of 172 patients (48 of whom had CVA) 

assessed on an off-road driving specific measure, namely the CBDI (Cognitive Behavioural Driver's 

Inventory) (Engum, Cron, Hulse & Pendergrass 1988) sensitivity of 62% and specificity of 81% 

were reported (Bouillon, Mazer & Gelinas 2006). In other words this driving specific measure, the  

CBDI, used in isolation was not sufficiently predictive of overall driving outcome and the authors 

highlighted several behavioural factors such as risk taking, poor judgement, confusion, emotional 

instability, reduced frustration tolerance that may affect driving but are not assessed by CBDI - or 

other standardised measures for that m atter. Similarly these non-measurable traits were included 

in the decision making on suitability to drive in the study by Galski, Bruno and Ehle (1993), in their 

study they included a global measure of critical behaviours such as impulsivity, distractibility, 

confusion, anxiety, inattention, slowness, following direction, and evaluation. Although some of 

these critical behaviours may be scorable on standardised psychometric scales, Galski et al (1993) 

opted to award a global score of either present or absent as observed during behind-the-wheel 

driving. Inclusion of these behavioural traits improved the overall predictive ability of their model 

and it would seem appropriate to continue to include these behavioural observations in both the 

off-road and on-road phases of assessment of fitness to drive.

Generally, there is overall agreement as to what should be included in the off-road testing, and 

assessment of specific domains is usually strongly supported among assessors with a 

rehabilitation focus (Stephens et al 2005). However, as the list of domains expands, it may 

become increasingly difficult to administer an off-road assessment that includes all the 

recommended components within an acceptable timeframe. While there is general agreement on 

domains that should be assessed, Stephens et al (2005) point out that perhaps assessing domains 

may not be the best way forward as it may be the specific measures that are used, rather than the 

underlying domains that they are supposed to be assessing that have been found to be predictive 

of on-road performance. This is particularly true when it may not be very clear what domain a 

particular test is assessing, or in the case where one test may in fact be assessing aspects of 

several rather than one single underlying domain. A further caution related to the assessment of 

domains in the off-road assessment to determine fitness to drive is the failure to underpin the 

selection of domains and assessment tools within a driving specific theoretical framework (Tan et 

al 2011; Marshall et al 2007; Galski et al 1993). An uninformed method of selection of tests for 

use in the off-road assessment can result in off-road testing that does not have any meaningful 

relationship to actual driving performance and adds little to generating improved understanding 

and refinement of the process of off-road testing. However, even when theoretical frameworks
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are applied to underpin the selection o f off-road assessment tools, such tools by their very nature  

are generally not readily contextualised to the actual task of driving.

2.6.3.2. Content of Off-road Assessment: Typical Tests Used

Although there  appears to be general agreem ent on the dom ains that should be assessed w ithin  

an off-road assessment there  is less clear consensus as to how best to  assess them  and w hat 

standardised assessment to use. Several articles in recent years have focussed on 

recom m endations and reviews o f tests to be included in the off-road com ponent o f the  

assessment o f fitness to drive (Vestri &  Marchi 2009; Larsson et al 2007; Korner-Bitensky et al 

2006; Korner-Bitensky et al 2005; Stephens et al 2005; U nsw orth et al 2005; Korner-Bitensky et al 

1998). A sum m ary o f the main cognitive, perceptual, executive tests and screening tests 

specifically designed for pre-driving assessments recom m ended by these authors are presented in 

tab le  2.3.

It is evident that there is a large array o f standardised tests considered appropriate to assess 

underlying cognitive, perceptual and executive domains, and could potentially be included in off- 

road assessment. Perhaps as a result o f the vast variety o f tests available there is little obvious 

consensus on the  most appropriate tests for inclusion. Only one o f the reviews reflected  

recom m endations exclusive to the assessment o f stroke drivers (Korner-Bitensky et al 1998), 

although the  findings o f Korner-Bitensky et al (2006) reflect the  opinions o f driving assessors for 

w hom  stroke m ade up a large proportion of th e ir caseloads. The o ther reviews and 

recom m endations are reflective o f older driver assessment (Korner-Bitensky et al 2005; Stephens 

e t al 2005), or general driving assessment (Vestri &  Marchi 2009; Larsson et al 2007; Unsworth et 

a I 2005).

The Trail Making Test A & B, and the M o to r Free Visual Perception test feature fairly consistently 

across the  recom m endations in the literature, however, these tw o  tests would be used to  test 

underlying domains and w ere not specifically designed to  screen fo r functionally im paired drivers. 

R ecom m endation o f test batteries that have been specifically developed to screen for driving such 

as the CBDI, SDSA, and DriveABLE are included in the  m ore recent North American literature  

(Korner-Bitensky et al 2006; Korner-Bitensky et al 2005; Stephens et al 2005) and in the Australian  

literature (Kay et al 2012; Unsworth et al 2005). It is o f note th a t such assessments w ere typically 

not included in the European recom m endation (Vestri & M archi 2009), w ith the exception o f the  

NorSDSA - which has been adapted from  the SDSA, a UK developed assessment (Nouri & Lincoln 

1992a) - and used in Scandinavia (Lundberg, Canem an, Sameulsson, Hakamies-Blomqvist &  

Almkvist 2003; Selander et al 2010).
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Table 2.3. Overview of Recommended Off-road Assessments
Portare Working Group Recommendations. Vestri & March! (2009)
Test of Everyday Attention (TEA) ^
Symbol Digit Substitution Test (WAIS) ^
Trail Making Test A & B ^
Behavioural Inattention Test (BIT)
Rivermead Behavioural Memory Test (RBMT)  ̂
Rey-Osterrieth Complex Figure Test ®

Visual Object and Space Perception Battery (VOSP)^ 
Clock Drawing Test (CDT) ®
Behavioural Assessment of Dysexecutive Syndrome 
(BADS) ®
Wisconsin Card Sorting Test

Review of Swedish Occupational Therapists. Larsson et a! 2007
Nordic Stroke Driver Screening Assessment 
(NorSDSA) “
Assessment of M otor and Process Skills (AMPS) 
Cognistat ”

Rivermead Behavioural Memory Test (RBMT)  ̂
Trail Making Test A & B ^
Mini Mental State Examination (MMSE) 
Balloons Test

Evaluation Practices of Clinicians in US and Canada. Korner-Bitensky et al (2006)
Trail Making Test A & B ^
M otor Free Visual Perceptual Test (MVPT)
Mini Mental State Examination (MMSE)
Letter Cancellation
Cognitive Behavioural Driver's Inventory (CBDI)

19Driver Performance Test 
Symbol Digit Modalities Test 
Short Blessed Test 
Money Road Map Test 
Sign Identification Test

Canadian Consensus Conference. Korner-Bitensky et al (2005)
M otor Free Visual Perception Test (MVPT) 
Trail Making Test A & B ^
Clock Draw/ing Test (CDT) ®
Mini Mental State Examination (MMSE)

DriveABLE
Useful Fields of View (UFOV)
Cognitive Behavioural Driver's Inventory (CBDI) 
Driver Risk Index 
Driver Performance Test

International Older Drivers Consensus Conference. Stephens et al (2005)
Trail making Test A & B  ̂
Useful Fields of View (UFOV) 
Letter Cancellation

M otor Free Visual Perception Test (MVPT) 
Digit Symbol Substitution Task (WAIS)  ̂
Digit Span

Review of Tests used by Australian Occupational Therapists. Unsworth et al (2005)
Cognitive Behavioural Driver's Inventory (CBDI) 
Gross Impairment Screening Battery of General 
Physical and Mental Abilities (GRIMPS)
Stroke Driver Screening Assessment (SDSA) 
Useful Fields of View (UFOV)
Dynavision Performance Assessment Battery 
Hazard Perception Test 
California Test (CALTEST) ”
DriveABLE
Driver Performance Test 
Doron Driving Simulator Analyser

Bells Test 
Charron Test
Rey-Osterrieth Complex Figure test ®
Mini Mental State Examination (MMSE)
Motor Free Visual perception Test (MVPT) 
Neurobehavioural Cognitive Status Examination 
(Cognistat)
Quick Cognitive Screening Test (QCST)
Letter Cancellations Tasks (from BIT) '*
Trail Making Test A & B ^
Predriver Evaluation (PDE)

US and Canada Occupational Therapy Practice Specific to Stroke. Korner-Bitensky 1998
M otor free Visual Perception Test (MVPT)
Trail Making Test A & B ^
Cognitive Behavioural Driver's Inventory (CBDI)

Money Road Map Test 
Bells Test 
Doron Simulator

References;  ̂Robertson et al (1994),  ̂Wechsler 1997,  ̂Reitan (1986), " Wilson et al (1987),  ̂Wilson et al 
(1985), ® Rey (1959),  ̂Warrington (1991), ® Friednnan (1991), ® Wilson et al (1996), WCST Manual 
(Heaton et al 1993), Lundberg et al (2003), Bernspang et al (1995), Kiernan et al (1987), Folstein 
et al (1975), Edgeworth et al (1998), Colarusso et al 2003, Gordon et al (1984), Engum et al, 
(1988), Advanced Driving Skills Institute, Smith (1968), Katzman et al (1983), Money (1976), 

Brashear et al (1998), DriveABLE Inc. (1998), Ball et al (1993), Advanced Driving Skills Institute, 
Digit Span (no reference given in original text, Stephens et al 2005), GRIMPS (Staplin et al, no 

reference, see Unsworth et al 2005), Nouri et al (1992a), Dynavision 2000 (manufactured by 
Performance Enterprises), Road Traffic Authority NSW (see Unsworth et al 2005), CALTEST (see 
Unsworth et al 2005), Doron Precision Systems, USA., Gauthier et al (1989), Charron Test based on 
the Minnesota Clerical Test (Andrew et al 1979), Mate-Kole et al (1994), ^^PDE developed by the Kessler 
Institute fo r  Rehabilitation, New Jersey.
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How ever, Selander et al (2010) cautioned against the use o f the NorSDSA as a stand-alone off- 

road measure due to lim itations in its predictive ability. Similar caution has been expressed with  

regard to  o ther driving specific measures. Kay et al (2012) reported th a t both the CBDI and the  

DriveABLE w ere not sufficiently accurate to predict on-road perform ance. Similarly, a m ore recent 

review only found 'adequate ' evidence to support the reliability, validity and predictive validity of 

these tw o  driving specific measures (Vrkljan, M cG rath & Letts 2011). Bouillon et al (2006) found  

the CBDI to be sensitive to  the final driving outcom e but not pow erful enough in its predictive  

ability to  support the elim ination o f the on-road test. This general consensus of inadequate  

predictive pow er o f these assessments is perhaps surprising seeing as these tests have been 

specifically designed to assess for driving suitability. Vrkljan et al (2011) also suggest th a t these  

measures are best suited fo r use by therapists w ho have advanced specialised training in driver 

assessment, how ever the  vast m ajority o f therapists practicing in Ireland would not have such 

advanced training and also these assessments appear to be relatively unknown and unavailable 

among Irish therapists. It may also be reasonable to suggest upon reviewing the assessments 

within the European recom m endations that such recom m endations are reflective o f a d ifferent 

context o f practice. The European recom m endations are fo r dom ain based assessments that 

would be typically used within the clinical setting and are perhaps reflective o f off-road screening 

assessments happening w ithin clinical setting rather than in specific driver assessment and 

research settings.

Two more recent reviews that have been published subsequent to the data collection in the  

current study have reviewed tests contributing to off-road assessment consistent w ith  those 

listed above (Kay et al 2012; Vrkljan et al 2011). Vrkljan et al (2011) identified 42 assessment tools 

that w ere linked to driving assessment but found th a t only 17 o f the tools had evidence from  

studies linking them  w ith on-road perform ance. Vrkljan et al (2011) included five assessments not 

referred to in the table above but they found th a t four o f the tests had only poor predictive ability  

with regard to on-road test outcom e and for one o ther test no predictive ability was reported . Kay 

et al (2012) added an additional five off-road tests or batteries to those already outlined in the  

table above, but found that four o f these measures w ere not sufficiently accurate to  predict on

road outcom e. They did find that one test, DriveSafe/DriveAw are (Kay e t al 2009), had some 

potential to elim inate the need for on road testing but this recom m endation needs to  be taken  

with caution as this test has only been used in one study by the original test authors.

Given the differences in legislation and guidelines governing fitness to drive, and driving rules and 

conditions in the various d ifferent jurisdictions it is perhaps credible to suggest that driving 

specific measures may be m ore suited to a specific jurisdiction rather than being globally
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appropriate. Finding a driver screening assessment that would be globally acceptable may be 

difficult given different contextual practice issues as well as different driving behaviours. For 

example, within Europe a small proportion of countries (including Ireland and England) drive on 

the left, (as is the case in Australia), however in the rest of Europe and North America driving is on 

the right, issues such as very mild left side inattention following stroke may have very different 

consequences depending on the side of the road the person is driving on. Rules of the road, road 

signage, traffic and road conditions, and what is considered acceptable driving behaviour and 

etiquette differ across all jurisdictions which may account for the discrepancies in the 

recommendations for suitable off-road assessment, and may highlight the need to develop off- 

road assessment protocols that are reflective of the local rather than global context of driving.

2.6.4. On-road Assessment

The on-road driving assessment is often viewed as the gold standard measure of fitness to drive 

after stroke or other disability as it has high face validity (Kay et al 2012). On-road assessment 

with its apparent ecological and face validity may appear to be the most appropriate method to 

determine fitness to drive compared to trying to establish fitness to drive based on inferences 

from table top assessments of component skills associated with driving. However, issues have 

been raised concerning the unquestioning acceptance of the findings of the on-road assessment 

given the lack of standardisation, validity and reliability of such assessment (Fox, Bowden & Smith 

1998; Withaar et al 2000; Akinwuntan et al 2002), as well as discrepancies in practice such as 

differences in geographical area of the assessment, the vehicles used, and the professional 

background of the on-road assessor (Devos et al 2011).

Fox et al (1998) reviewed published research examining driving competence after brain 

impairment between 1971 and 1998 and highlighted discrepancies between methods of 

administering the on-road assessment and lack of clear standardised scoring systems to 

determine fitness to drive. Little attention has been given to the development of standardization 

of route design, measurement of on-road performance, reliability and validity of the on-road 

assessment, all of which should lead to caution in general acceptance of the findings of the on

road assessment (Fox et al 1998). Within the published research standardised on-road 

measurement and the use of predetermined standard routes are considered best practice, 

however, outside of research centres little is known about the process and content of on-road 

assessment. Based on correspondence with on-road assessors in this country, it is clear that 

formal on-road rating scales are not used to document or measure on-road driving performance 

when assessing fitness to drive. It would seem that formal on-road assessments are typically used 

in the international research studies where the focus is on establishing the predictive value of off-
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road assessment in the classifications of fitness to drive, but generally they are not used in 

everyday practice. In the UK (and in Ireland) driver assessment services fo r disabled people have 

evolved from  w ith in  the voluntary sector whose ethos typically is to  advocate on behalf of, and 

cham pion the disabled driver (McKenna et al 2004). This historical fram ew ork and ethos may have 

led to a m ore compassionate rather than objective approach to  driving assessment, as well as 

blurring o f the concept o f driver assessment and rehabilitation. These historical factors may in 

part account fo r some resistance to  the use o f objective m easurem ent tools to determ ine on-road  

driving.

2.6 .4 .I. Design of the On-road Test

Issues regarding the content and structure o f the actual on-road test such as closed course versus 

open on-road driving, standardised route versus non-standardised route, dedicated test vehicle 

versus the person's own car, the need for standardisation o f both the test route and the scoring 

procedure during the on-road assessment have been highlighted (Fox et al 1998). The on-road  

test is often seen as the most appropriate m ethod o f assessing fitness to drive although a 

consistent message in the research is the need for on-road testing to develop in a m ore  

standardised and measurable m anner (Fox et al 1998). The on-road test may have obvious face 

validity, but in the absence o f a standardised design, on-road testing in general may be lacking in 

reliability and construct validity (Kay et al 2012; Selander e t al 2010; M cCarthy & M ann 2006; 

W ithaar et al 2000).

H ow ever, given the nature o f open road driving, there  will always be elem ents o f on-road testing  

that are outside the control o f the tester such as unpredictability o f traffic flow , road and w eather  

conditions (Kay et al 2008). Although such factors typify the  everyday nature o f the driving task 

they do make it difficult to  standardise the assessment procedure as is required for standardised 

m easurem ent and research. M cCarthy and M ann (2006) reported that they conducted the ir on

road testing from  mid morning to mid afternoon, avoiding rush hour, and rescheduled in the  

event o f adverse w eather conditions. Similarly, Hunt et al (1997) d idn 't adm inister the on-road  

test in the presence o f adverse road conditions in the  dual interest o f safety and standardisation  

o f the  test conditions for all participants. W hile this may seem sensible from  a research and safety 

point o f view, it may not be reflective o f the typical driving the person may be planning or 

required to do following the assessment and may lim it the ecological validity claimed by on-road  

assessment.

There is general agreem ent w ithin the  literature on the structure and sequence of the on-road  

test. Some authors in the ir research describe a closed course at the  initial part o f the on-road
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assessment to allow for familiarisation with the car and more importantly for the assessor to 

determine if continuing on an open road assessment is appropriate and safe (Akinwuntan et al 

2003; Hunt et al 1997). Moderate consensus was reported for such an initial closed course 

component in the Canadian consensus meeting, particularly for clients whose off-road 

assessments suggested that they may be high risk in the on-road assessment (Korner-Bitensky et 

al 2005). It is generally recommended that all on-road assessment should include an open road 

component and not be limited to closed circuits (Kay et al 2008), as closed courses may lack 

ecological validity as response to traffic situations is seriously curtailed in closed course 

assessment (Withaar et al 2000). Typically, a graded sequence of an open road assessment is 

recommended, the assessment usually starts in a quiet traffic environment that presents less 

challenges for the client, and gradually progresses onto more difficult or challenging driving 

environments and may include highway driving and multilane traffic situations etc (Kay et al 2009; 

Justiss et al 2006; Stav et al 2006; Akinwuntan et al 2005; Akinwuntan et al 2003; Mazer et al 

1998). This progression from easy to more demanding components within the on-road driving 

task is also a further argument for on-road assessment on a standard pre-designed route to 

ensure the inclusion of all essential features.

2.6.4.2. Features for Inclusion in On-road Testing

Di Stefano and MacDonald (2003) recommend that on-road testing include checking for errors in 

six areas: intersection negotiation, lane changing/diverging, speed and position on the road, 

safety margin, car control, and low speed manoeuvre, these areas of assessment would typically 

map onto the tactical and operation levels of driving behaviour in the Michon model. A valid road 

test must contain a representative range of road traffic conditions at varying levels of difficulty, 

and a reliable test should include the opportunity to observe various driving behaviours "several 

times under a range of conditions, by trained assessors, using standardised, operationally defined 

scoring criteria" (Di Stefano & MacDonald 2003, p 426). They propose that these criteria for 

validity and reliability on on-road testing are more likely to be met through the use of 

standardised test routes with predetermined observations points. Justiss et al (2006) also 

recommended a standard on-road route and outlined eight driving behaviours to be scored 

during the on road (vehicle position, lane maintenance, speed regulation, yielding, signalling, 

visual scanning, adjustment to stimuli/traffic signs, and gap acceptance).

The recommendations of the Canadian consensus conference showed strong consensus or 

unanimous agreement for the inclusion of 12 critical maneuvers in the on-road test (for example 

four-way stop intersection, left turns, right turns, lane change etc) and moderate consensus (85% 

agreement) for a further two components (Korner-Bitensky et al 2005). Strong consensus
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em erged that the on-road assessment should include the  assessment o f 13 driving behaviours  

such as lane m aintenance, speed m aintenance according to road conditions and signage etc. 

(Korner-Bitensky e t al 2005; CAOT 2011). Incorporation o f these recom m ended maneuvers and 

driving behaviours in the on-road test fu rther support the use o f predeterm ined standard routes  

as it is likely to be m ore difficult to include all these recom m endations in a local area assessment. 

Di Stefano and MacDonald (2012) propose th a t in addition to adhering to  test route design 

guidelines and features to be included, consideration also needs to  be given to the m inim um  

num ber o f instances each essential feature occurs during the execution of the on-road test route.

W hile much o f the  recom m endation for inclusion in the on-road test focus on driving related  

behaviours, the inclusion of generic non-driving specific behaviours have been shown to  increase 

the sensitivity o f the assessment process for subjects w ith  brain injury (Galski e t al 1993). Galski et 

al (1993) noted the presence or absence of behaviours such as impulsivity, distractibility, 

confusion, anxiety, inattention, slowness, following directions, and executive functioning as 

observed by the occupational therapist during sim ulator evaluation and the driving instructor 

during the on-road test. The addition o f these behaviours in the ir analysis increased the sensitivity 

of the off-road assessment to 92% and decreased the likelihood o f unsafe drivers taking the o n 

road test. Focussing on these generic behaviours was given considerable w eight by the driving  

instructor and emphasise the im portance o f the  on-road test focussing on behaviours o th er than  

purely driving related maneuvers and behaviours. Similarly, Unsworth (2007) reported th a t driver 

behaviour, and cognitive/perceptual skills w ere  tw o  most im portant cues alongside vehicle 

handling skills and instructor intervention th a t influenced the outcom e decision following on-road  

assessment. Observed behaviours during the on-road test including impulsivity, disinhibition, 

aggression, insight, decision making, problem  solving, and ability to  learn and accept feedback, 

w ere influential in the final fitness to drive decision. The recom m endations would highlight the  

need to include driving and non-driving specific behaviours in on-road testing, the dual 

observation of driving behaviours and other generic behaviours may also justify the use o f tw o  

assessors during the on-road test.

Z.6.4.3. Duration of On-road Testing

The published literature generally recom m ends that the on-road test be sufficiently long enough  

to allow adequate tim e to observe an array o f typical on-road driving maneuvers and behaviours  

in order to facilitate the decision making w ith  regard to  fitness to  drive (Korner-Bitensky e t al 

2005; Fox et al 1998). In the ir consensus m eeting on o lder driver evaluation there  was strong 

consensus that the on-road test should last betw een 45 to  60 m inutes (Korner-Bitensky e t al 

2005), there was also strong consensus th a t the on-road test could be cut short but only in th e
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case of poor perform ance that th reatened  the safety o f the  individuals, the vehicle, or o ther road 

users (Korner-Bitensky et al 2005). Di Stefano and MacDonald (2010) reported general agreem ent 

among 55 occupational therapy driving assessors th a t the on-road test should last a m inim um  of 

40 to  50 minutes, and th a t a test o f this duration should be sufficiently long enough to test the 

client's m ental endurance and be reflective o f real life driving distances. They also reported that 

at tim es the on-road test may need to be lengthened in the case o f a com m ercial driver for 

exam ple (Di Stefano & M acDonald 2010). An on-road test o f one hour duration was reported by 

both Selander et al (2010) and Patom ella e t al (2010), the longest on-road duration found in the  

literature was  tw o hours reported by Alexandersen, Dalen and Bronnick (2009), how ever a tw o  

hour on-road test would appear excessive and not practical from  an service delivery perspective.

In a survey o f on-road testing practices am ong driving assessors (n = 114), 99% o f the respondents 

indicated that the ir on-road tests last fo r longer than 30 minutes, w ith  50% reporting on-road  

assessment duration o f betw een 30 and 60 m inutes and 49%  reporting on-road assessment 

duration in excess o f 60 m inutes (Korner-Bitensky et al 2006).

Justiss et al (2006) designed an on-road test route o f approxim ately 15 miles in length w ith  a 

mean duration o f 51.9  m inutes to assess driving ability in o lder adults. Hunt et al (1997) designed 

a 9 .6  km open course driving route for the developm ent o f the W URT in the ir study of older 

drivers w ith  dem entia, how ever they did not give an indication o f the duration to drive the 

course. De Raedt and Ponjaert-Kristoffersen (2001) used a standard 35 km on-road route o f 

approxim ately 45 m inutes duration in th e ir study o f older drivers.

Slightly longer duration o f the on-road test has been reported in the studies among stroke, 

traum atic  brain injury and o ther groups w ith  potential cognitive im pairm ent. In these studies on

road duration o f betw een 45 m inutes to one hour have been reported (Akinwuntan et al 2005 (45  

m inute duration), Kay e t al 2009 (60 m inutes), Galski e t al 1993 (60 m inutes). O ther studies 

among stroke drivers have reported length o f the on-road test route but not the actual duration  

o f the  on-road driving (Akinwuntan et al 2003; Akinwuntan et al 2006  (both studies report a 20  

km route). There appears to be general agreem ent th a t the on-road test needs to last fo r at least 

30 m inutes and may extend beyond 60 m inutes depending on the standard route being used. The 

studies that reported distance o f the  on-road route as opposed to the duration o f the route, 

report betw een 9.6 km (Hunt et al 1997) and 20 km (Akinwuntan et al 2003; Akinwuntan et al 

2006), although up to 35 km was reported by De Raedt and Ponjaert-Kristoffersen (2001). 

Discrepancy in the distance and duration o f on-road testing needs to  be considered in light of 

local circumstance, typical driving conditions such as speed limits etc th a t will im pact on the  

duration o f the test. Consensus group recom m endations point to best practice fo r on-road
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assessment duration of between 40 and 60 minutes (Di Stefano & MacDonald 2010; Di Stefano & 

Lovell 2008; Korner-Bitensky et a! 2007; Korner Bitensky et al 2005), and the only reason for a 

shorter on-road assessment be when the person is unsafe and failing (Korner-Bitensky et al 2007; 

Korner Bitensky et al 2005).

2.6.4.4. Standard Versus Non-standard Route

The majority of the published research on driving assessment report the use of specially mapped, 

open road standard routes for the on-road assessment (Selander et al 2010; Korner-Bitensky & 

Sofer 2009; Akinwuntan et al 2006; Hunt et al 1997). The use of specially designed standardised 

routes allows for inclusion of on-road features recommended in the literature cited above. In 

addition, use of standardised routes is recommended to allow for consistency in assessment 

practice, fairness across clients taking the test, and specially mapped routes can incorporate a 

sufficient mix of driving scenarios and features to enable decision making on the part of the on

road assessors (Fox et al 1998). However, a somewhat cautious approach may be needed as over 

emphasis on standardised or predetermined routes combined with quantitative testing methods 

may overly formulise the process and lead to a lack of ecological validity in on-road testing 

(Withaar et al 2000).

Assessment on standardised routes is considered more appropriate for drivers who wish to return 

to full unrestricted driving (Di Stefano & MacDonald 2010), whereas local area on-road 

assessment may be more appropriate for drivers who plan on engaging in geographically 

restricted driving only (Di Stefano & MacDonald 2010; Justiss et al 2006). An interesting study 

from Australia, where there is legal provision for restricted driver licenses, highlights the 

appropriateness of local area on-road assessment for drivers with dementia (Lovell & Russell 

2005). In their study of 20 clients with dementia, 10 clients who failed a standard on-road 

assessment subsequently passed a local area on-road assessment enabling them to continue 

driving within their local community (Lovell & Russell 2005). However, restricted driving is only 

enforceable within jurisdictions where graduated licences or geographical restricted licensing is 

legally recognised (Justiss et al 2006), therefore in jurisdictions where there are no legal 

provisions for restricted licensing (such as in Ireland) local area assessment is perhaps not best 

practice.

2.6.4.5. Reliability and Validity of On-road Assessment

Lack o f reliability and validity of on-road assessment procedures has been highlighted 

(Akinwuntan et al 2002; Fox et al 1998). A striking example of the lack of reliability in on-road 

testing is evident in two studies by Nouri, Tinson and Lincoln (1987) and their repeat study in 1992
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(Nouri & Lincoln 1992). The sannple of stroke patients was comparable in both studies as was the 

standardised off-road assessment process. However, the on-road outcome was almost reversed in 

their repeat study (see table 2.4). Nouri and Lincoln (1992) point out that this reversal in outcome 

may be in part due to the fact that a different driving instructor and a different route had been 

used in their second study.

Table 2.4. Comparison of Outcome Between Two Comparable Studies
Pass Borderline Fail

Nouri, Tinson & Lincoln 
(1987) (n =39)

22 4 13

Nouri &  Lincoln (1992) 
(n = 40)

12 8 20

Akinwuntan et al (2003) examined the reliability of an on-road test after stroke and reported 

moderately high correlation between real life assessor and scores awarded by an assessor 

watching video footage of the on-road performance (ICC 0.62), and very high correlation between 

the scores awarded by two independent raters watching the on-road video footage (ICC 0.80). 

However, they report that they used a checklist adapted from the TRIP (Test Ride for Investigating 

Practical fitness to drive) (De Raedt & Ponjaert-Kristoffersen 2001) rather than the original TRIP 

itself for their ratings, and they did not report the actual scores recorded, nor did they give any 

indication of the overall pass/fail rate among their sample of 27 stroke subjects or whether the 

scores awarded were sensitive to overall driving outcome stratification. Their focus was on 

correlating the scores awarded in the individual subsections of the checklist between a real life 

assessor present in the car during the on-road test and the scores awarded by a second assessor 

rating the same on-road performance from recorded video footage of the on-road test. The 

agreement between the real life ratings and the video ratings was somewhat lower but this may 

be a limitation of fixed/static video recording, and was considered by Unsworth (2011) in her 

study where a head mounted video was worn by the assessor during the on-road assessment 

rather than a fixed/static recorder.

Akinwuntan et al (2005) also reported on the validity of the TRIP for on-road assessment.

Although a significant proportion of the findings in that paper focus on inter-rater reliability rather 

than validity. For criterion validity they reported a 78.9% agreement in the driving classification 

(pass/fail) of the on-road assessor with the pass/fail recommendation of the Stroke Driver 

Screening Assessment (SDSA) (Nouri & Lincoln 1992a). However the SDSA is not an on-road test 

but a cognitive based table top assessment, so judgement of criterion validity of an on-road 

assessment might have been better established if scoring on the TRIP had been compared to 

scoring on another on-road assessment scale rather than a cognitive based table top assessment.

46



The authors (Akinwuntan et al 2005) justify this comparison by stating th a t the SDSA had high 

accuracy in predicting fitness to drive. However, based on the  conflicting findings reported by 

Nouri and Lincoln (1992) and Nouri e t al (1987) as outlined above w here they used the  SDSA (or 

earlier versions o f the test content) to establish driving suitability, this assumption would appear 

som ew hat flaw ed. Akinwuntan et al (2005) also reported on concurrent valid ity o f on-road  

testing, but rather than reporting on the actual scores o f the  tw o  TRIP raters, they com pared the  

overall classification (pass/fail) o f the  tw o raters, and reported  an 81.6%  agreem ent in the  

classification o f driving outcom e (pass/fail). How ever, this w ould appear m ore reflective o f in ter

ra ter agreem ent for the global decision o f outcom e rather than concurrent validity or in ter-ra ter  

reliability o f the actual on-road rating scale used to score on-road perform ance.

Hunt et al (1997) reported good in ter-rater reliability, and test-re test reliability o f the  WURT. The 

quantitative scores on the W URT w ere validated against the  driving instructor's global rating o f 

driving outcom e and w ere found to  be correlated, how ever the  actual scores on the  W URT w ere  

not reported and as previously pointed out the W URT is a route specific on-road assessment. 

M azer e t al (1998) very briefly m entioned th a t in ter-ra ter reliability o f th e ir on-road test was good 

but this was based on observations o f five subjects only. The driving classification (pass/fail) o f 

tw o  independent raters on these five subjects was identical. Although they incorporated the use 

of a scoring system for the on-road driving test - The Jewish Rehabilitation Hospital Road 

Evaluation Form (JRHREF) (M azer et al 1998), they d idn't report the actual scores obtained on the  

test and d idn't report on the correlation betw een the raters on the  scores aw arded during the  on

road test.

An interesting recent developm ent in on-road assessment has em erged from  research in Sweden 

on the developm ent o f a driving rating scale, P-Drive, which was originally developed to  assess 

perform ance on sim ulator driving and has recently been redeveloped to assess on-road driving (P- 

Drive on-road) (Patom ella et al 2010). Patomella et al (2010), and Patom ella et al (2004) have 

focussed on increasing the rigor involved in the design o f sim ulator and on-road driving 

assessment through the developm ent o f P-Drive, and through th e  use o f Rasch analysis increasing 

the internal validity and reliability o f the measure and moving aw ay from  ordinal based 

m easurem ent o f perform ance to m ore robust interval m easurem ent. This dem onstrates a 

w elcom e developm ent in attem pting to increase the rigor o f on-road assessment and on-road  

rating, the  P-Drive does require specialised training before adm inistration but it will be interesting  

to observe if this m easurem ent scale w ith  proven internal valid ity and reliability will be 

incorporated into practice and research on fitness to drive. H ow ever, P-Drive was not developed  

on the assumption that the scores should be summed to give an overall score (Selander et al
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2011) which may limit the usefulness of the scale and questioning of the development of robust 

on-road measurement scales if the scores on these scales remain meaningless when final 

decisions are being made.

Z.6.4.6. Who Should Complete the On-road Test?

Strong consensus was reported from the Canadian consensus conference on driving assessment 

that the same individual should perform both the off and on-road assessment (Korner-Bitensky et 

al 2005). As driving assessment often comes within the remit of occupational therapy and a 

significant proportion of the literature is emerging from within the discipline of occupational 

therapy, so it appears from an international practice perspective that it is often the occupational 

therapist who is involved in both phases of the assessment (Kay et al 2009, McCarthy & Mann 

2006). However, specialised postgraduate training is recommended for occupational therapists 

prior to conducting on-road assessment (Korner-Bitensky et al 2007; Stav et al 2005). Other 

processes involve on-road assessment conducted by a driving school instructor, however driving 

school instructors would typically lack medical background and education and would therefore 

not be qualified to conduct the off-road component of the assessment (McCarthy & Mann 2006). 

A proportion of the research reports the presence of two assessors during the on-road 

assessment, a driving school instructor sitting in the front passenger seat to ensure safety of the 

vehicle (through dual control mechanisms) and instruct the client through the driving route, and 

an occupational therapy assessor sitting in the back seat evaluating the client's driving 

performance (Selander et al 2010; Kay et al 2009; Korner-Bitensky & Sofer 2009; Unsworth et al 

2005; Korner-Bitensky et al 2000; M azer et al 1998; Hunt et al 1997). This method of on-road 

assessment is the norm in Australia and is also the method reported in some of the research from  

Europe. While some of the research from North America and Canada have used the two assessors 

during the on-road assessment, there are several alternatives to this method of on-road 

assessment in North America (Dickerson, Stressel, Justiss, & Luther-Krug 2012), and it is possible 

that the on-road assessment may be conducted by the occupational therapist CDRS alone in a 

dual controlled vehicle.

While some authors advocate for the same assessor conducting both phases of the assessment as 

the occupational therapist conducting the off-road assessment would most likely be better 

prepared and aware of possible risks in the on-road test, and would also be able to interpret on

road behaviours in light of underlying deficits (Selander et al 2010). However this approach is 

open to potential bias where off-road observations may bias the expectation of on-road 

performance. The inclusion of the occupational therapist that had completed the off-road 

assessment, and a driving school instructor in the on-road test may reduce this potential bias as

48



the driving instructor would be blind to the detail o f the off-road perform ance (Korner-Bitensky &  

Sofer 2009; Korner-Bitensky et al 2000). This potential bias would be fu rther reduced if the final 

outcom e decision was a global decision incorporating both the therapist and the driving 

instructor.

2.6.4.7. Decision Making during On-road Testing

Typically, the final driving decision seems to be based on the subjective assessment o f the driving 

instructor upon com pletion of an on-road test (Selander et al 2010; Fox et al 1998). Even when  

structured rating form s are used, or when errors m ade during the driving test are counted, the  

final decision in relation to fitness to drive does not always reflect the quantitative scores 

obtained on the assessment form s (Fox et al 1998). It remains unclear as to w hat informs the  

decision to pass or fail a person during the on-road assessment. Unsworth (2007) surveyed 56 

driver-assessor-trained occupational therapists in order to  exam ine the influential inform ation  

deciding the final outcom e of the on-road assessment fo r functionally im paired adults. The four 

most im portant pieces o f in form ation from  the on-road assessment guiding the final licensing 

decision were: driving instructor intervention, driver behaviour, cognitive and perceptual skills, 

and vehicle handling skills. Any intervention required by the  driving instructor in order to  m aintain  

safety o f the vehicle and others, or if the instructor is required to  take control o f the vehicle, the  

on-road assessment may need to be discontinued and usually results in an autom atic fail (Di 

Stefano & Lovell 2008; Unsworth 2007). The im portance o f an intervention by the driving 

instructor during an on-road test in determ ining the outcom e o f the test was also highlighted in a 

retrospective case review o f 533 on-road tests (Di Stefano & M acDonald 2003), 49%  of tests 

resulted in a failure and in all o f these tests at least one driving instructor intervention was 

required during the on-road test. In a later study by Di Stefano and MacDonald (2010) driver- 

trained occupational therapists reported that observed errors related to  visual scanning or 

observation, a ttention , planning and judgem ent, w ere  instrum ental in th e ir decision making with  

regard to  classification fo r driving following com pletion o f an on-road assessment. It was these  

errors that typically inform ed the  subconscious or autom atic reasoning or judgem ent used by the  

therapist to decide on critical or non-critical on-road errors that had a direct im pact on the on

road outcom e (Di Stefano & M acDonald 2010).

Lack of clarity and understanding o f the driving assessor's subconscious or autom atic reasoning 

and decision making appears to  be a factor leading to  criticism o f on-road testing. The published 

research tends to focus on the levels o f agreem ent betw een on-road assessors but generally has 

not delved fu rther into the clinical reasoning that inform s the decision. Unsworth (2011) provided 

some insights into the clinical reasoning used by an occupational therapist driving assessor during
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on-road  tes ting  and  iiow clinical reasoning  w as incorpora ted  into th e  decision following th e  o n 

road assessnnent. However th e  findings w ere  based  on o n e  single case s tudy and th e  client 

undertak ing  th e  on-road  driving te s t  p re sen ted  with physical deficits only. It is pe rhaps  m ore  

s tra igh tforw ard  to  make decisions on fitness to  drive for people  w ithou t  any cognitive, 

pe rcep tua l ,  executive or  behavioural deficits such as m ay be p re sen t  a f te r  head injury o r  stroke. It 

w ould a p p e a r  th a t  a com bination  of  occupational th e ra p y  skills, specific driver a ssesso r  training, 

and clinical experience  con tr ibu te  to  th e  clinical reasoning em ployed  to  m ake th e  final licence 

decision following th e  on-road  assessm en t.  However, this finding would reflect th e  decision 

making p rocess  of  a specially tra ined  occupational th e ra p y  on-road  assessor and w ould not 

necessarily t rans la te  to  th e  decision making o r  reasoning used by non-occupational th e rap y  o n 

road assessors . Unsworth (2007) has highlighted th a t  fu r th e r  research  is n eed ed  to  explore the  

decision making process underpinning driver a s se ssm e n t  procedures .

The process  of  decision making within th e  on-road  a sse ssm en t  remain so m e w h a t  unclear and a 

certa in  lack of clarity rem ains around  w h a t  informs th e  overall decision on fitness to  drive. Certain 

behav iours  during on-road  tes ting  a re  c lear cu t fail behaviours and th e  m ost obvious o f  th e se  is 

w h en  in terven tion  is required  on th e  par t  of th e  driving instruc tor  to  m aintain safety  of  th e  car or 

o th e r  road  users. Apart from th ese  very obvious fail behaviours, th e  classification of  o th e r  

behav iours  as critical o r  non-critical rem ains  subjective. Factors such as habitual driving habits (or 

bad habits) th a t  may no t be indicative of  good driving skill but, on th e  o th e r  hand, do  not place 

th e  person  th em se lves  or  o th e rs  a t  risk, n eed  to  be taken  into considera tion  during th e  decision 

making process  (Di S tefano & MacDonald 2012, 2003). However, it is essential th a t  th e  assessor 

be able to  d ifferen tia te  b e tw een  habitual 'bad  habits ' and driving behaviours  th a t  m ay be 

m anifes ta t ions  o f  underlying im pairm ents  of cognition o r  percep tion  (Di S tefano & MacDonald 

2012 ).

It is clear within th e  l iterature  th a t  even  w h en  quan tita tive  on-road  a ssessm en ts  a re  used, the  

final decision a p p ea rs  to  be a global decision based  on a com posite  of off-road and on-road  

p e rfo rm an ce  ra th e r  th an  th e  scores on th e  on-road  quantita tive  m easu re s  alone. Therefore, while 

it s e e m s  t h a t  th e  final driving decision may a p p e a r  subjective, th e  decision is in fact based  on th e  

s t ru c tu red  observa tion  and inform ed decision of a g roup  of experienced  assessors, a l though the  

fac tors  influencing this decision making a re  typically no t articulated  in th e  published research. It is 

in teresting  th a t  a t te m p ts  a t  developing so m e  insights into th e  process o f  on-road  a sse ssm en t  and 

decision making te n d s  to  be em erging within th e  research  originating in Australia (Unsworth 

2011; Di S te fano  & MacDonald 2012, 2010, 2003). However, th e se  findings are  specific to  on-road 

assessors  w h o se  background qualification is in occupational th e rap y  and w ho  have com ple ted
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specialised postgraduate training to  becom e on-road assessors and w ould not necessarily be 

reflecting o f the decision making process o f non-OT on-road assessors. The fact that research 

examining this issue is emerging from  Australia is perhaps not surprising given the developm ents  

w ithin driving assessment in Australia w here specially trained occupational therapists can becom e  

registered on-road assessors and conduct on-road testing for people w ith  acquired disabilities. 

Specialised post-graduate training (Lovell & Di Stefano 2008), availability o f practice guidelines for 

occupational therapy driving assessors (Di Stefano & Lovell 2008; Schneider 1998), and m ore  

generic guidelines w ith  legislative implications (Austroads 2003) are perhaps reflective o f an 

overall com m itm ent to ensure best practice in this area. Such structures and fram ew orks to guide 

practice in this area are seriously lacking w ithin the Irish context, and som ew hat surprisingly in 

other countries w here driving assessment appears m ore established and researched. Korner- 

Bitensky et al (2007) reported that w ithin Canada there  w ere no accepted standards regarding 

driving assessment apart from  guidelines fo r o lder drivers, but similar guidelines are non-existent 

for o ther groups such as stroke, dem entia etc. Additionally, w ithin Canada there  is no certification  

process fo r training o f evaluators (Korner-Bitensky et al 2005). How ever, although there  is no 

unique Canadian certification process, m any Canadian occupational therapists com pleting on

road assessment would be doing so as Certified Driver Rehabilitation Specialists (CDRS) accredited  

by the Association o f Driver Rehabilitation Specialists (ADED).

2.6.4.8. Classification of On-road Outcome

Typically, in the literature the final driving outcom e is decided based on a global subjective 

assessment and did not necessarily relate to  quantitative scores on standardised on-road tests 

w hen and if they w ere used (Fox et al 1998; M azer et al 1998; Akinwuntan et al 2006). 

Additionally, in some studies w here standard on-road assessment rating had been used, the 

scores aw arded on the on-road measures w ere  not actually reported in the  studies (Akinwuntan  

et al 2006; M azer et al 1998).

One study w here the actual scores aw arded on a quantitative m easurem ent scale o f driving 

perform ance w ere reported was in the research by Hunt et al (1997) on driving assessments fo r 

people w ith  dem entia . The quantitative scores on the W ashington University Road Test (W URT) 

(H unt et al 1997) correlated w ith the clinical dem entia ratings and decreased scores on the  on

road test w ere noted as dem entia severity increased (Hunt et al 1997), additionally, the  

quantitative on-road scores o f the researcher correlated w ith the driving instructor's global rating  

of on-road perform ance. Hunt et al (1997) specifically designed the W U RT following a standard 

route in the  vicinity o f th e ir clinic and the assessors w ere trained in its use and scoring. How ever,
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a difficulty with application of the WURT is that it is route specific and while its' general principles 

may be applied elsewhere the actual test itself cannot.

The on-road quantitative measures used in the previously cited stroke driving studies 

(Akinwuntan et al 2006; Akinwuntan et al 2002; Mazer et al 1998) measured general driving 

behaviours and are perhaps more applicable for generic use as they are not route specific. The 

Test Ride for Investigating Practical fitness to drive (TRIP) (De Raedt & Ponjaert-Kristoffersen 

2001) has been reported extensively in the stroke driving research by Akinwuntan and colleagues 

(Akinwuntan et al 2006; Akinwuntan et al 2005; Akinwuntan et al 2003). The Jewish Rehabilitation 

Hospital Road Evaluation Form (JRHREF) was the on-road assessment rating scale used in the 

stroke driver study by Mazer et al (1998). However, these studies did not report the actual scores 

awarded on the quantitative on-road measures making comparison of scores across studies 

impossible and also do not provide any guidelines with regard to interpreting the quantitative on

road score awarded, for example what cut-off score would be indicative of safe or not to drive?

The outcome of on-road testing is often subjective and based on each evaluator's own judgement 

(Selander et al 2010). However, a tripartite categorisation of driving outcome for the classification 

of driving ability following on-road assessment has been recommended by the Canadian 

Association of Occupational Therapists; 'Pass', 'Indeterminate', and 'Fail' (Korner-Bitensky et al 

2007). This classification system has been used in research with a mixed cohort that included 

stroke subjects (Korner-Bitensky & Sofer 2009). The 'Indeterminate' classification referred to 

clients who needed further intervention such as remediation, driver retraining, or recovery time 

before a decision of pass or fail could be ascertained. In research on stroke subjects a similar 

outcome classification system of 'Fit to drive (without restrictions)', 'temporarily unfit to drive', 

and 'unfit to drive' was used to classify stroke subject's driving outcome (Akinwuntan et al 2006; 

Akinwuntan et al 2002). A tripartite classification of 'safe', 'marginal', and 'unsafe' was reported 

by Hunt et al (1997) for the assessment of drivers with alzheimer's disease.

The stratification of the subjects into one of these three outcome categories is typically a 

composite group decision rather than any one individual having the final say. Hunt et al (1997) 

classified subjects following the on-road test where the research occupational therapist and the 

driving instructor made the decision based on their overall impression from observation during 

the on-road test. A similar group based decision where the final driving outcome was based on a 

composite of the on-road and the off-road assessment findings has been reported (Akinwuntan et 

al 2006; Akinwuntan et al 2002), however, the on-road test carried more weight in determining 

the final decision (Akinwuntan et al 2002). Evidence from these studies confirm the criticism
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offered  by Fox et al (1998), although they all used quantitative on-road assessment measures, the  

outcom e o f the on-road was not determ ined by the scores on the on-road test. These findings 

also suggest that the current system used in Ireland w here the  tw/o phases o f assessment are 

separate events and the final driving decision gets m ade by the on-road assessor in isolation is 

perhaps not reflective o f the international research recom m endations.

2.6.5. Stroke Specific Driving Research Studies

Sm ith-Arena et al (2006) reported on their practice w here stroke patients w ere seen 2-3 months  

a fte r discharge fo r driving assessment. Their off-road assessment o f visual, perceptual, cognitive 

and m otor skills appropriate fo r driving was used to  screen out people from  on-road testing. O f 

th e  381 stroke patients adm itted  to the ir rehabilitation unit over a one-year study period, only 45  

(11.8% ) w ere referred fo r driving assessment, but the authors only report on findings fo r 39 o f 

these referrals. Sm ith-Arena et al (2006) used the off-road test to screen out those who w ere  

inappropriate to take the on-road test, thereby screening out 10 (26% ) o f the 39 subjects based 

on the off-road test results. They referred the rem aining 29 subjects for on-road testing and 23 

subjects successfully passed the on-road test, and 18 o f these w ere driving at fo llow -up but the  

authors did not state at w hat stage post assessment the fo llow -up occurred.

M azer et al (1998) reviewed the charts o f all 92 stroke patient referred for form al driving 

assessment over a 31 m onth period. In their retrospective chart review  it was evident th a t the off- 

road assessment was also used as a screening-out process, and eight stroke patients (8.6% ) w ere  

deem ed unsuitable to take the on-road test based on the ir off-road test perform ance. O f the 84  

stroke patients who com pleted the on-road test 33 (39% ) passed and 51 (61% ) failed, significant 

difference w ere reported in that those who passed w ere  younger, perform ed b e tte r on the  

perceptual tests and perform ed the tests quicker than those who failed.

Sm ith-Arena et al (2006) and M azer et al (1998) both used the off-road to screen out patients  

from  the on-road assessment, based on poor perform ance on the off-road tests. How ever, apart 

from  poor perform ance, no detailed inform ation was given on o th er possible factors th a t may 

have influenced this screening out, such as cut-o ff scores on the quantitative measures, or any 

qualitative inform ation on factors that may have inform ed the decision. Smith-Arena et al (2006) 

m entioned that emphasis was placed on visual, physical, cognitive and perceptual deficit and 

o th er factor such as psychological and behavioural factors that m ay have had a bearing on the  

outcom e had not been addressed.
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Akinwuntan et al (2006) in their prospective study of 68 stroke subjects found that 34 (50%) were 

fit to drive following a connprehensive off-road and on-road driving evaluation, 26 (38%) were 

temporarily unfit to drive and 8 (12%) were failed as unfit to drive. In an earlier retrospective 

study of 104 stroke subjects referred for driving assessment over a two year period, Akinwuntan 

et al (2002), found that upon completion of a composite off-road and on-road assessment 41 

(39.4%) patients were fit to drive, 45 (43.3%) were not immediately suitable to drive, and 18 

(17.3%) were not suitable to return to drive.

In an Irish study. Tan et al (2011) identified 362 stroke patients who were discharged from a large 

teaching hospital to their own homes over a four year period, of these 141 agreed to participate 

in their study, of these 72 (51%) were driving pre-stroke and 69 (49%) were non-drivers. Of the 72 

pre-stroke drivers, 49 (68%) had returned to drive post stroke, however, 39 (54%) recalled having 

some form of assessment for returning to driving, although this figure is subject to recall as the 

participants were asked to retrospectively recall this information.

Table 2.5. Outcom es Reported in the Stroke Driver Research
Study M ain  Outcom e Failure Rate

M azer et al (1998) Retrospective chart review. N = 92 stroke 
patients referred for assessment. 8 failed off- 
road assessment and 51 failed the on-road  
assessment (59 out o f 92 failed)

64 % failure rate

Akinwuntan et al (2002) Retrospective chart review. N = 104 stroke 
patients referred for driving assessment. 
Following first driving assessment (off-road and 
on-road composite), 45 w ere not immediately  
suitable to drive, and 18 w ere not suitable to 
drive (63 out of 104 not suitable for immediate  
return to drive).

60% failure rate

Akinwuntan et al (2006) Prospective study. N = 68 stroke patients 
referred for driving assessment. Following 
composite off-road and on-road assessment 26 
w ere tem porarily unfit to  drive, and 8 were unfit 
to drive (34 out of 68 w ere not suitable for 
immediate return to  drive).

50% failure rate

Smith-Arena et al (2006) Prospective study. N = 45 referred for driving 
assessment. N = 6 elim inated due to  incomplete 
data, n = 39 reported in the study.
10 failed the off-road, 3 failed the on-road and 3 
refused to take the on-road component, 
therefore 23 passed the on-road (22 out of 45 
not returned to drive).

49% failure rate

Finestone et al (2009) Retrospective survey. 65 out o f 106 (61.3%) 
stroke survivors who completed the survey 
returned to drive following initial or repeat 
testing, the pass rate following initial assessment 
only was 37.7%

38.7% failure rate

Selander et al 2010 Prospective study included 76 stroke patients. 
Dichotomy outcome of Pass/Fail. 50 stroke 
patients passed on-road and 26 failed.

34% failure rate
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W h at all o f these studies highlight is that the proportion o f stroke patients being assessed and 

successfully returning to drive post stroke appears small. The reported failure rate following  

form al driving assessment among people w ith stroke varies from  34% to  64%  fu rther reducing the  

proportion o f stroke survivors who return to drive post stroke (see table 2 .5). As has already been  

highlighted previously in this chapter, w hen the  duration o f the  studies is taken into account the  

referral rate fo r form al driving assessment appears low. This low referral rate for form al driving 

assessment has not been addressed in any great detail in the literature, and these findings are 

perhaps only applicable to a pre-selected subgroup of stroke patients w ho actually get referred  

for form al driving assessment. W ithin  the literature no studies w ere found outlining this pre

selection or screening process preceding the referral for form al driving assessment am ong people 

w ith  stroke.

2.6.6. Relationship Between Off-road and On-road Findings

In a retrospective study o f 104 stroke subjects Akinwuntan et al (2002) found that 

neuropsychological tests used in an off-road assessment d ifferen tia ted  betw een  those w ho w ere  

not suitable to drive and those that w ere upon com pletion o f an on-road test. A regression 

analysis found that side o f lesion, kinetic vision, scanning and the on-road test had best predictive  

ability fo r the decision to drive. The final decision on driving was a com posite decision determ ined  

by the assessment team  taking into consideration the findings o f both the off-road and the  on

road assessments, but the perform ance during the on-road test was the most im portant 

determ inant. Scores w ere aw arded for on-road perform ance but the  ability o f the off-road  

assessment to predict the on-road scores was lim ited, w ith  the com bination o f the Figure o f Rey 

test and visual acuity providing the best predictive ability, but this predictive ability was low at 

28%. How ever the on-road scoring system used in this study was not referenced and appears to  

be a locally designed measure and while the scores aw arded on the  tool w ere  able to  d ifferen tia te  

betw een the three outcom e groupings, the content o f the  on-road rating form  was not explained. 

The low predictive ability o f the off-road tests may indicate th a t o th er factors not m easured in the  

off-road assessment may have influenced the on-road perform ance and the final decision.

In a later study Akinwuntan et al (2006) prospectively studied 68 stroke patients w ith  a m ean tim e  

post onset o f 15 months. Final classification o f fitness to drive was based on a composite decision 

from  the off-road and on-road tests. They found th a t a com bination o f the figure o f Rey, a 

composite measure of visual neglect, and the on-road test w ere  the  best predictors o f driving 

outcom e following stroke. Using this m odel they reported th a t driving outcom e was accurately  

predicted fo r 86.8%  of the ir stroke subjects (using a binary outcom e o f pass or fail). A sensitivity 

of 79.4%  was reported w here 27 o f the 34 subjects that failed had been correctly classified as 'fail'
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based on their model, and a specificity of 94% with 32 of the 34 subjects that passed having been 

correctly classified as 'pass'. A positive predictive value of 93.1% was reported, in that of the 34 

subjects that were actually deemed fit to drive, 32 had been predicted by the model as fit to 

drive. However, they did not report on their negative predictive value and the fact that 10% (n=7) 

of the sample who were predicted to pass were actually given a final overall classification of fail. 

W hat their overall findings show is that the predictive ability of the assessment process is perhaps 

more accurate at predicting those who will fail and maybe less accurate at predicting those who 

will pass.

What did emerge from this study was the fact that the final pass/fail outcome was a composite 

decision following the completion of the off-road and on-road assessments with input from the 

physician, psychologist, and the on-road driving assessor. However, it is clear that the final 

decision was not based exclusively on the quantitative measurements but was based on this joint 

overall decision of the stakeholders. Some factor other than the objective quantitative scores on 

off-road and on-road testing may have influenced the final driving decision, this unexplained and 

unexplored factor may help explain the discrepancies noted for the small but nevertheless 

significant subgroup who were predicted to pass based on the measures used but were in fact 

deemed overall as unfit to drive.

Mazer at al (1998) reported on a retrospective study of 84 stroke patients who completed off and 

on-road assessment to determine fitness to drive. The same occupational therapist completed the 

off-road and the on-road test, the final decision on fitness to drive was made (following 

completion of an off-road and an on-road test) by the occupational therapist and a driving school 

instructor who was present during the on-road component only. Significant differences were 

reported in the scores on off-road cognitive and perceptual assessments between those who 

passed and failed the on-road test, scores being lower among the group who failed the on-road. 

Positive and negative predictive values for each of the off-road cognitive and perceptual test were 

performed and positive predictive values varied from 65% to 86%, and negative predictive values 

ranged from 42% to 58%, indicating that overall these off-road test were perhaps better at 

predicting those who failed rather than those who passed the overall driving assessment. A 

combination of the MVPT and the Trail Making Test B were found to be the best predictive model 

of overall pass or fail in relation to fitness to drive. However, it is not entirely clear if the on-road 

test was a stand alone assessment in this study, and it appears that the final pass or fail decision 

was not based on the on-road test in isolation. So therefore it is perhaps more accurate to say 

that their recommendations are in relation to factors that may predict the overall driving 

outcome rather than predict the on-road test outcome as the final driving decision seemed to
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incorporate both o ff and on-road com ponents. Secondly, the same occupational therapist 

conducted the off-road and on-road test and was not blind to  the findings o f the  off-read  

assessment w hen conducting the on-road. Although a structured rating scale was used to  

measure on-road perform ance there  is potential for bias in the  occupational therapists' on-road  

ratings and in deciding the final driving outcom e, this final driving outcom e did not appear to be 

based on any specific cut-o ff score on the structured on-road rating form  which should possibly 

be the case if the  decision was based on the on-road com ponent in isolation.

It is interesting to note th a t M azer et al (1998) included the  Trail M aking Test B in th e ir prediction  

model although the regression analysis revealed a p value fo r this test th a t was not significant, the  

measures was included as it was deem ed to  have 'clinical im portance'. The im portance o f clinical 

judgem ent augm ented by findings from  standardised testing was stressed by M azer et al (1998), 

but they suggest th a t clinical judgem ent alone is not sufficient. How ever, although the  emphasis 

seems to be on the developm ent o f the quantitative m easurem ent com ponent o f driving 

assessment it is surprising to note th a t none of the studies highlighted used the  quantitative  

scores in isolation w hen determ ining fitness to  drive. An unexplained qualitative com ponent was 

included in the decision making process in all th ree studies w here the  assessors collaborated to  

reach the final fitness to drive decision, how ever description o f this qualitative com ponent 

appears to have been com pletely overlooked in the literature.

Klavora, Heslegrave & Young (2000) com pared the Dynavision and the  CBDI in predicting fitness to 

drive among older people w ith stroke (although the age o f th e ir subjects ranged from  44 to 82 

years o f age). W hile the authors suggest th a t off-road tests w ere useful in predicting on-road  

success or failure, they also reported th a t both o ff road assessments w ere m ore likely to  produce 

a false negative outcom e, in that both assessments had a higher proportion o f subjects who failed  

on the assessment but passed the actual on-road test. The possibility o f subjects passing the o ff- 

road test and going on to fail the on-road test (false positive outcom e) was much low er. How ever 

the usefulness o f this study is lim ited by the  fact that the authors d idn 't give the  exact num ber o f 

subjects who actually passed or failed the on-road driving test in th e ir report. In addition their 

analysis has been criticised by others for th e ir confusing use o f the classification 'false negative' in 

a m anner opposite to the generally accepted usage o f th e  term  (Korner-Bitensky & Sofer 2009). 

Klavora et al's (2000) findings highlight once again the  fact that generally off-road tests are 

perhaps more accurate at screening out the  people likely to fail ra ther than pass the on-road test, 

but also the fact that such off-road assessments used in isolation run the  risk o f falsely classifying 

people who may well pass an on-road test as not fit to  drive.
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The difficulty of trying to predict final driving outcome based on the off-road assessment has 

already been highlighted in two pieces of research by Nouri et al (1987) and a repeat study by 

Nouri and Lincoln in 1992 (see section 2.6.4.5). In the 1987 study of 40 stroke patients the off- 

road test was found to accurately predict the final driving outcome for 94% of the patients. 

However in their repeat study in 1992 the final on-road outcome was almost a direct reversal of 

the 1987 study. When they combined both studies (n = 79) the predictive ability of the off-road 

test dropped to 79.4%. The samples in both studies were comparable as evidenced by the fact 

that the authors set up the second study to augment the initial study and amalgamated the off- 

road results for analysis. The off-road assessment procedure was the same in both studies, 

however the reversal of outcome following the on-road test was suspected by the authors to be 

due to the fact that the second study involved the use of a different driving instructor and a 

different driving route. These two identical studies highlight the difficulty in attempting to predict 

the outcome of the on-road test, particularly when the on-road component would appear to be 

less standardised and controlled. It would be very difficult for any off-road assessment battery to 

have significant predictive power to determine the likely outcome of the on-road driving 

assessment when the on-road assessment lacks consistency, and the outcome may be dependent 

on individual assessors and choice of route rather than on the validity and rigor of the on-road 

assessment itself. This issue has also been raised by W ithaar et al (2000) highlighting that the use 

of global outcome categories and the lack of standardisation of on-road testing procedures 

increase the difficulty in attempting to link on-road testing and performance with standardised 

off-road assessment.

To date all of the studies have not been 100% accurate in their predictive ability and the 

indication is that off-road testing focussed on cognitive and perceptual assessment is perhaps 

better at predicting those who will fail rather than those who will pass the on-road test (Klavora 

et al 2000; Nouri & Lincoln 1992; Mazer et al 1988), but the issue of false positives and false 

negatives following on-road assessment remain. A recent systematic review and meta-analysis of 

27 stroke specific studies also highlighted the issue of higher sensitivity than specificity inherent in 

off-road assessment of cognitive and perceptual abilities, in other words the off-road tests were 

better at classifying the participants who would fail the on-road test (Devos et al 2011). This issue 

is not just limited to off-road standardised assessments of cognitive or perceptual domains, the 

predictive ability of driving specific off-road assessment batteries was not sufficient enough to 

replace the on-road test (Kay et al 2012; Vrkljan et al 2011; Bouillon et al 2006). The fact that the 

off-road is better at predicting those who may fail the on-road is considered in a positive light by 

some in that it may save the patient the expense associated with undertaking an on-road 

assessment (Marshall et al 2007; Nouri et al 1987), however this argument is negated by the fact
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th a t it appears to be fairly com m on practice to  refer alm ost everybody fo r an on-road assessment 

in a 'com passionate' type approach to driving assessment (Korner-Bitensky & Sofer 2009, page 

204).

A nother m ajor consideration in all the stroke specific driving research to date is the fact th a t while  

all the studies approach the driving assessment in a quantitative m anner it appears that the final 

decision is not m ade entirely based on quantitative scores in both the off-road and on-road  

assessment. Typically the final decision regarding driving outcom e appears to be a composite  

decision o f all the assessors involved and entails an e lem ent o f subjectivity, this subjectivity was 

not found to be discussed or clarified in any o f the studies. Given th a t there  is an unacknowledged  

elem ent o f subjectivity involved in the determ ination  o f fitness to drive it is unsurprising that the  

issues w ith  regard to  sensitivity, specificity and predictive values o f quantitative off-road testing  

rem ain.

2.6.7. Other Factors Influencing Outcome

W hile the  m ajority o f the research has focussed on quantitative off-road assessment o f cognitive 

and perceptual com ponents and examining th e ir predictive ability to  determ ine overall driving 

outcom e, the findings from  this research are not totally conclusive. O ther researchers have begun 

to focus on the contribution o f m ore executive or m etacognitive com ponents that may be 

influential in the  final fitness to  drive decision following stroke. Heikkila and Kallanranta (2005) 

referred to  the need to exam ine the person as an integrated w hole or as a 'personality' when  

assessing fitness to drive, personality factors such as m otivation to drive, negative factors such as 

impulsiveness or rigidity, and the person's level o f awareness o f th e ir own abilities and 

restrictions are perhaps influential in determ ining suitability to  drive. Through the presentation o f 

four case studies they dem onstrated personality traits th a t weighed heavily on the decision of 

fitness to  drive or not, lack o f self-awareness was a com m on tra it in th e ir case studies that 

typically resulted in the person not being cleared to drive. Heikkila and Kallanranta (2005) make 

the point that all com ponent test results typically com pleted in off-road assessment need to be 

in terpreted  in relation to the personality o f the driver ra ther than the  individual scores on the  

tests them selves. This may possibly explain some o f the conflicting findings (false negatives) in the  

driving research already highlighted w here the person's scores on cognitive/perceptual tests may 

m eet the requirem ents or fit the predictive model, but w ere deem ed not fit to  drive on composite  

decision making as in the study by Akinwuntan et al (2006).

Lundqvist and A linder (2007) examined the  contribution o f m etacognition, in particular self 

awareness, in the overall determ ination o f fitness to drive am ong 30 drivers w ith  brain injury.
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They found that cognitive capacity was equal between the group that passed and the group that 

failed the driving test, the two groups differed however on their self rating of their driving ability 

as compared to the ratings of the driving assessor. The performance ratings of the driving 

assessor were similar to the self ratings of the group who passed, but the driving assessor ratings 

were significantly different from the group who failed, the group who failed appeared to greatly 

overestimate their ability. The authors propose that patients with greater self awareness and 

realistic evaluation of their abilities were more likely to pass the driving test compared to those 

with reduced self awareness and self regulation and argue for the inclusion of these constructs in 

driver assessment.

In both studies self awareness was scored on a basic visual analogue scale from 0 'very bad' to 10 

'very good', and while this method of measurement was found to be effective it may also be 

viewed as a very gross method of assessing the construct of self-awareness and open to a level of 

subjectivity. Typically in order to examine self awareness deficits a proxy measure is needed as a 

reference point, several researchers have advocated for the inclusion of a family member as a 

proxy rater (Scott et al 2009; Heikkila & Kallanranta 2005; Coleman et al 2002), although in an 

earlier study spouses were found to overestimate driving ability compared to the estimates of a 

healthcare worker (Heikkila, Korpelainen, Turkka, Kallanranta & Summala 1999). Other studies 

have used the ratings of an on-road assessor as a comparison (Lundqvist & Alinder 2007;

Marottoli & Richardson 1998).

The issue of overestimation of ability and performance when asked to compare their own driving 

to that of the average driver has been reported among the non-disabled driver population 

(Groeger & Grande 1996). In disabled populations this overestimation of ability, or discrepancy 

between the self and other ratings, is often taken to indicate a lack of awareness or insight and 

the overestimation appears to stay constant even in light of a poor or fail performance in a driving 

test (Marottoli & Richardson 1998). Patomella, Kottorp and Tham (2008) reported that among a 

sample of 38 stroke patients tested in a simulator, 36 scored in the 'fail' range, however, even 

having failed with noticeable difficulties the stroke patients were found to have limited awareness 

of their driving related deficits. Although lack of awareness may to some extent be accounted for 

in this study by the fact that the assessment was conducted in a simulator as opposed to real on

road driving. However in smaller qualitative study of four stroke survivors who had completed an 

on-road assessment the issue of lack of awareness was also evident (Patomella et al 2009). 

Ironically, Scott et al (2009) reported that 38.3% of their stroke survivors who were no longer 

driving post stroke rated their current driving ability as better than average or excellent as 

compared to the average driver.
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The inclusion of  a m easu re  of  se lf-aw areness and o th e r  m etacognitive  construc ts  have  no t 

typically b een  included in th e  quantita tive research  a im ed  at predicting th e  driving o u tc o m e  

based  on off-road assessm en t.  Although ackn o w led g em en t  has been  m ad e  th a t  ce rta in  critical 

behav iours  th a t  may im pact on driving pe rfo rm ance  are  typically no t included in off-road 

a s se s sm e n t  (Bouillon e t  al 2006; Galski e t  al 1993), generally  off-road a sse ssm en t  practices 

con tinue  to  focus on a sse ssm e n t  of  cognition and perception . The need  for considera t ion  o f  th e  

im pact o f  executive and metacognitive functions on driving has b een  raised (Heikkila and 

Kallanranta 2005; Brouwer, W ithaar, Tant & van Zom eren  2002). Inclusion of  m easu re  of  self 

a w aren ess  in off-road a sse ssm e n t  practices and in fitness to  drive decision making is 

re c o m m e n d e d  as well as inclusion of  a significant o th e r  as  a proxy ra te r  (Scott e t  al 2009; 

Patom ella  e t  al 2008; Lundqvist & Alinder 2007; Heikkila & Kallanranta 2005). Given th e  lack o f  an 

overall gold s tan d ard  off-road assessm en t  based  on mainly cognitive and percep tua l  a ssessm en t ,  

m ore  em phas is  should pe rhaps  be placed on a t tem p tin g  to  include w h a t  Heikkila and  Kallanranta 

(2005) described  as th e  'in teg ra ted  w hole ' o r  th e  'personality ' in th e  fitness to  drive decision 

making process.

2.7. Summary

The research  on driving af te r  s troke highlights th a t  th e  n u m b e r  of  s troke  survivors com pleting  

formal driving a sse ssm en t  is small and th e  lite ra ture  has no t really explored th e  fac tors  

influencing th e  sc reening-out of  people  with s troke resulting in th e  low referral ra te  for formal 

driving a sse ssm en t .  Failure ra tes  in th e  cited s tud ies  fu r th e r  reduce  th e  actual n u m b e r  of  stroke 

survivors successfully re turning to  drive. Apart from  efforts  to  explain this failure ra te  th rough  

various quan ti ta t ive  m ethodologies ,  no real efforts  a p p e a r  to  have been  m a d e  in th e  l i te ra tu re  to  

develop  so m e  unders tand ing  of o th e r  non -m easu rab le  or  qualitative factors th a t  m ay have 

influenced th e  final driving decision for peop le  a f te r  s troke.

In all of th e  cited studies  th e  final driving decision w as a com posite  decision based  on bo th  th e  

off-road and  th e  on-road  a sse ssm en t  co m ponen ts .  The focus of th e  research  has t e n d e d  to  be on 

establishing th e  predictive ability of the  off-road a s se s sm e n t  to  predic t th e  o u tc o m e  following o n 

road testing . Although som e  s tud ies  have re c o m m e n d e d  cut-off scores  on th e  off-road tes ts ,  

th e se  are  reco m m e n d e d  cut-offs only, and th e re  is always th e  possibility of false positive and false 

negative o u tc o m e s  if th e se  cut-off scores w ere  rigidly a d h e re d  to. Several reviews o f  off-road 

a sse ssm e n ts  highlight an array  of standard ised  a sse ssm e n ts  th a t  a re  considered  ap p ro p r ia te  for 

inclusion in an off-road assessm en t.  However, desp ite  th e s e  reviews and th e  published research  

to  d a te  th e re  is no overall a g re e m e n t  on a gold s tan d ard  off-road a s se s sm e n t  p rocedure .
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While there appears to be a general acceptance that the on-road test is the gold standard in 

determining fitness to drive, many issues have been raised in the literature to challenge this view. 

When the research is examined it becomes clear that unless the on-road process is carefully 

designed and executed in a standardised manner, the assumption of reliability and validity has to 

be questioned. Assumptions regarding ecological validity of the on-road assessment process and 

content similarly need to be considered. Discrepancies in the content and procedures of on-road 

assessments reported in the literature on stroke drivers leads to the question "which of these on

road assessment procedures is in fact the gold standard?" Although the on-road test may 

contribute most to the final fitness to drive decision, the research appears to be indicating that 

the on-road is not a stand-alone assessment procedure and the final decision on fitness to drive 

after stroke is typically a composite of off-road and on-road assessment findings. This summation 

that the on-road test is generally not seen as a stand-alone assessment in the determination of 

fitness to drive is in contrast to assessment of fitness to drive practices here in Ireland. Here, the 

two phases of assessment typically happen in isolation, and the on-road test is often interpreted 

as stand-alone with the decision of fitness to drive weighted solely on the on-road outcome.

W hat appears to be emerging on reviewing the literature is that other factors beyond quantitative 

off-road and on-road test scores exert influence on the final decision making with regard to 

fitness to drive. While the research to date has focussed on quantitative measurement of fitness 

to drive, this objective quantitative measurement of driver fitness has not been shown to be 

100% accurate in its predictive ability. Despite the focus on quantitative assessment there is still 

no one gold standard off-road assessment battery agreed in the literature, and much debate still 

exists with regard to the content and conduct of on-road testing. The fitness to drive decision 

includes a subjective component but it is evident that there has not been any concerted effort in 

the literature to acknowledge or examine in any great depth this subjective component 

contributing to the fitness to drive decision.

It is reasonable to state that this is an area of practice that remains underdeveloped in this 

country and the international literature appears not to have made a great impact on actual 

practice. No Irish based prospective studies were found examining fitness to drive after stroke, 

and no Irish studies examining the occupational therapy contribution to the assessment of fitness 

to drive after stroke were found. This study was undertaken with view to examining the process 

of determining fitness to drive among people with stroke within an Irish context of practice.
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CHAPTER THREE: METHODOLOGY 

3.1. Structure of the Methodology Chapter

As outlined in previous chapters the determination of fitness to drive after stroke w/ithin the Irish 

context is very much an uncharted process without clear standardisation or protocol. In addition, 

no prospectively designed empirical research on assessing fitness to drive after stroke within an 

Irish context was found when searching the literature. It was within this context of service 

provision that the current study was designed and executed. This chapter will outline the chosen 

methodology of the current study and will be structured following the sequential order of the 

data collection phases of the study. The methodology chapter will be structured following the two 

main phases of data collection as follows:

Phase 1 Phase 1(a): Off-road Assessment Protocol Design

Phase 1(b): Prospective observational clinical study 

Phase 2 Qualitative follow-up explanation

3.1.1. Research Aims and Objectives

The main aim of the study was to explore the process of determining fitness to drive after a stroke 

within the Irish context of practice and make recommendations for future practice in this area.

The objectives o f the research were as follows:

Phase 1

• To identify a context specific occupational therapy off-road assessment protocol for use 

with patients following stroke (focus on standardised assessment of cognitive, perceptual, 

and executive component skills)

•  To pilot the occupational therapy off-road assessment protocol and examine the 

relationship between the off-road assessment and the outcome of the on-road 

assessment.

Phase 2

• To explore the clinical based stratification of stroke patients with regard to suitability to 

return to drive or not post stroke.

• To explore the factors influencing the clinical decision making underpinning the 

determination of suitability to return to drive or refer for an on-road assessment for 

people with stroke.
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3.2. Overview of the Methodology

An overall mixed methodology design was chosen to address the objectives of this study. In this 

section a brief overview of mixed methods research will be presented, and the appropriateness of 

this approach to the current study. More specific information on sequential mixed method 

research and the follow-up explanation approach used in the current study will then be 

presented. A brief overview of the structure and design of the current study will be outlined 

followed by a detailed description of each of the phases of the study in subsequent sections.

3.2.1. Study Design: Mixed IVIethods

Typically, research designs tend to be categorised as either quantitative or qualitative, with each 

research paradigm underpinned by different theoretical understandings of the nature of social 

reality and how it can be examined (Adamson 2005). Quantitative research designs are mostly 

underpinned by positivist, deductive and collectivism thinking/paradigms, while qualitative 

research is most often underpinned by constructivist, inductive, individualism thinking/paradigms 

(Adamson 2005). Mixed method research is sometimes referred to as a third research approach 

combining and integrating both qualitative and quantitative methodologies within a paradigm of 

pragmatism, where both inductive and deductive reasoning and thinking inform the exploration 

of the research question (Creswell & Plano-Clarke 2007).

Within pragmatic research "the focus is on the consequences of research, on the primary 

importance of the question asked rather than the methods, and multiple methods of data 

collection inform the problems under study" (Creswell & Plano Clarke 2007, pp 23). Teddlie and 

Tashakkori (2003) support this view that within a pragmatic approach to research, it is the 

research question that is of utmost importance, not the method used or the underlying paradigm. 

It has been suggested that pragmatism is perhaps a most appropriate approach within more 

applied areas of research, including health service research (Adamson 2005). Similarly, Creswell 

and Plano-Clarke (2007) propose that the pragmatic approach is suited to 'real world' and 

'practice orientated' research as opposed to positivist or constructivist world views that are best 

suited to a purely quantitative or qualitative approach to research respectively. Within a 

pragmatic approach to research, the researcher recognises that there are possible multiple 

realities to the question under study, data is collected in a practical 'what works' approach to 

address the question, the researcher recognises both biased and unbiased perspectives in the 

data collection and analysis, and data is typically collected using both quantitative and qualitative 

methodologies (Creswell & Plano-Clark 2007).
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W hen considering a research design it has been posited that the purpose o f the study, the reason 

fo r doing the research and the  research aims must be considered iteratively in the process of 

determ ining the most appropriate research design and m ethodology th a t clearly reflects the  

in tent o f the study (N ew m an, Ridenour, N ew m an &  D eM arco 2003). A research study w ith a 

complex purpose, involving m ultip le research questions, frequently  necessitates the use o f a 

mixed m ethod design (N ew m an et al 2003). In addition it has been posited th a t research involving 

m ultip le stages o f data collection and analysis is likely to  be best conducted through the use of 

mixed m ethodologies (Creswell, Fetters & Ivankova 2004). In this study the research questions 

stem directly from  clinical practice and the main focus was on exploring the  processes involved in 

an area o f practice lacking clear structure or guidelines, therefore  pragmatism and mixed 

m ethodology research design was most appropriate given its focus on addressing real-world  

practice orientated research questions (Creswell & Plano Clarke 2007).

As outlined in the previous chapter the international research in the area o f determ ining fitness to  

drive tends to take a purely quantitative approach (Selander et al 2010; Sm ith-Arena e t al 2006; 

Akinwuntan et al 2006; Akinwuntan et al 2002; M azer et al 1998). Typically, the prim ary focus of 

the research has been on establishing the predictive ability o f the assessment process in 

determ ining fitness to drive, and have used quantitative m ethodologies. These studies appear to  

be reflecting a context o f practice w here there  are clearer practice guidelines, fram eworks, and 

legislation in place and therefore  a more positivist or quantitative approach is perhaps 

appropriate. Q uantitative research tends to be based on deductive reasoning w here the focus is 

on finding absolute reliable grounds for the  conclusions and the elim ination o f doubt around the  

findings (Rudinow &  Barry 1994; Borkan 2004).

How ever, the findings em erging from  the quantitative driving research literature rem ain  

inconclusive and an e lem ent o f doubt exists. For exam ple, none o f the studies reviewed in the  

previous chapter em erged w ith  100% accuracy in the ir predictive ability, the problems w ith false 

positives and false negatives was always present. As a result it is fair to  say th a t presently the  

purely deductive approach has not em erged w ith  a universally accepted gold standard m ethod o f 

assessing driver fitness. M ore  im portantly in the context o f the present study, the process and 

findings o f the international research have not translated into practice in this country. The lack o f 

transfer into Irish practice may be associated w ith  the unstructured approach to determ ining  

fitness to drive in the Irish context o f service provision. This perhaps justifies the need to develop  

an assessment process that is em bedded w ithin the local context o f practice, resulting in findings 

that may be m ore readily transferable into the Irish context o f practice. Therefore the first phase 

of this study follow ed a quantitative design (guided by the international literature) that involved
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the development of a context specific off-road assessment protocol and an examination of the 

relationship between this off-road assessment protocol and the outcomes of the on-road 

assessment.

What is evident on closer reading of the international research is that although the stroke driving 

studies were quantitative by design, the final driving decision was not based on quantitative 

measures of off-road or on-road performance in isolation. As outlined in the previous chapter, in 

all the research reviewed there was a subjective or qualitative component involved in the final 

decision making on fitness to drive. However, factors that influenced this qualitative input to the 

decision have not been articulated or explored in the literature. Similarly within the Irish context 

of practice, the decision whether a patient is fit to return to drive, or in need of a formal on-road 

assessment, can be a very individualised process involving subjective, but informed, clinical 

reasoning on the part of the clinicians (OT's and Medical Doctors). The second phase of this 

current study was qualitative by design with the main aim of exploring and articulating the 

unwritten subjective factors that, alongside the quantitative component, influence the decision 

making process when determining suitability to return to drive following stroke.

The use of a mixed method approach allows for consideration of the contextual factors 

influencing service provision and decision making. Increased usage of mixed method research 

designs to foster a more holistic understanding of rehabilitation and treatm ent including 

contextual factors has been called for (Rausher & Greenfield 2009). Given the unstructured nature 

of service delivery with regard to assessment of fitness to drive following stroke within the Irish 

context, these contextual factors cannot be ignored and therefore a mixed method approach was 

chosen.

The mixed method approach was considered the most appropriate research design to examine 

the process of determining suitability to drive following stroke within the Irish context. Because 

the aims of this study were manifold and data collection encompassed elements of standardised 

assessment (quantitative), and less standardised processes of clinical decision making across 

professional groupings (qualitative), within a particular context of practice, a combination of 

quantitative and qualitative methodologies were essential to address the questions posed in this 

study. The use of mixed method research and combining quantitative and qualitative findings is 

justified when neither approach on their own is sufficient in comprehensively capturing the 

nuances, detail and trends of the topic under study (Creswell & Plano Clarke 2007; Classen &

Lopez 2006; Creswell et al 2004).
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3.2.2. Mixed Methods Design Typology: Sequential Mixed Methods Design

Typically, mixed methods research involves the collection of both qualitative and quantitative 

data with much of the mixed method theory focussed on the sequence of the two phases of 

qualitative and quantitative data collection. The overall approach to the current study was 

exploratory and descriptive encompassing two phases of data collection combining quantitative 

and qualitative methodologies.

Within pragmatic research it is recognised that the research process involves both an inductive 

(qualitative) and a deductive (quantitative) cycle, and regardless of the chronological ordering of 

the cycles a mixed methods study will travel through the cycle at least once (Teddlie & Tashakkori 

2009). Within multistrand mixed methods design, Teddlie and Tashakkori (2009) suggest that 

there are five typologies of research design featuring mixed methodologies that provide some 

form or organisational structure for mixed methods studies: Parallel mixed designs, sequential 

mixed designs, conversion mixed designs, multilevel mixed designs, fully integrated mixed 

designs. The exact typology of the study design will depend on several factors such as the timing 

of data collection and analysis, whether the qualitative and quantitative data are collected and 

analysed concurrently or sequentially depending on the overall purpose of the study (Creswell et 

al 2004). While existing mixed method typologies provide an organisational framework for mixed 

methods studies it is also recognised that in attempting to select the best mixed methods design 

for a study the researcher may have to eventually generate their own design or use a combination 

of existing designs (Teddlie & Tashakkori 2009). Teddlie and Tashakkori (2009) highlight that it 

may not be possible to find the 'perfect fit' typology for the research question and in such 

instances a combination of existing approaches may be needed, this mirrors what Creswell and 

Plano Clarke (2007) refer to as the pragmatic "what works" approach to address the research 

question.

The overall design typology of the current study is best represented by the 'Sequential Mixed 

Methods Design' proposed by Tashakkori and Teddlie (2003) and by Teddlie and Tashakkori 

(2009). Within sequential mixed methods designs, mixing of qualitative and quantitative data 

occurs in chronological phases of the study, questions or procedures of one strand emerge from 

the findings of the previous strand, and research questions evolve as the study unfolds (Teddlie & 

Tashakkori 2009). A distinguishing feature of the sequential mixed method design is that within 

this design the second phase of the study emerges as a result of, or in response to the findings of 

the first phase. It involves two types of data collection occurring sequentially and findings from 

both phases are combined in drawing inferences from the overall study.
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The current study was designed around two sequential phases of data collection, with phase 1 

being prinnarily quantitative in nature and phase 2 was qualitative in nature. As such the overall 

design fits well with the sequential mixed methods design framework as outlined by Teddlie and 

Tashakkori (2009), and more specifically complies with the structure of a follow-up explanation 

model (Creswell & Plano-Clark 2007) as will be outlined below.

Phase 1

•Phase 1(a): Off-road Assessment Protocol Design. Consensus meeting 
using a Nominal Group Technique

• Phase 1(b): Prospective observational clinical study comprised of an 
occupational therapy off-road assessment, on-road assessment, and 
six month follow-up

• Follow-up explanation using qualitative semi structured interviews

Figure 3.1: Overview of Phase 1 and Phase 2

3.2.3. Explanatory Design: Follow-up Explanations Model

The 'Explanatory Design Model' as outlined by Creswell and Plano-Clark (2007) is a two phased 

design encompassing sequential collection of quantitative data followed by subsequent collection 

of qualitative data. The specific model that best fits the two phases of the current study is the 

'Explanatory Design: Follow-up Explanations Model' (Creswell & Plano-Clark 2007). This design is 

indicated when a follow-up qualitative study is required to build upon or account for unexplained 

results from the preceding quantitative study.

The purpose of phase 1(a) of the current study was to design a context specific occupational 

therapy off-road assessment protocol. This involved an exploration of the recommended content 

of the occupational therapy off-road assessment for people after stroke within the Irish context of 

service provision which was facilitated through the use of a Nominal Group Technique (NGT) 

meeting (Delbecq, Van de Ven & Gustafson 1975). The consensus and recommendations from the
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NGT meeting were amalgamated with recommendations from the international literature to 

develop an occupational therapy off-road assessment protocol that would be piloted in the next 

phase of the study.

The purpose of phase 1(b) of the current study was to pilot the context specific occupational 

therapy off-road assessment protocol among a sample of stroke patients and examine the 

relationship between the off-road assessment findings and the outcome of the on-road 

assessment. This was achieved through the execution of a prospective observational clinical study 

and was predominantly quantitative by design. Data were collected through the completion of an 

off-road occupational therapy assessment followed by an on-road assessment among a cohort of 

people recovering from stroke. A six month follow-up was included to explore any long term  

impact the stroke may have on the person's perception of their driving competency and quantity.

A follow-up explanation model is typically used when follow-up qualitative data are needed in 

order to explain surprising or unexpected findings emerging from the preceding quantitative 

study (Creswell & Plano-Clark 2007). Research questions can evolve as a study unfolds and the 

design and purpose of one phase of a study can emerge in light of findings from a previous phase 

(Teddlie & Tashakkori 2009). In the current study preliminary observation during the execution of 

phase 1(b) highlighted the fact that no failures were being recorded following the on-road test. 

This was an unexpected finding and out of context with the international research in the area that 

reported between 25% and 60% failure rate among on-road testing of stroke patients (Smith- 

Arena et al 2006; Mazer et al 1998). Upon completion of the clinical study (Phase lb ) there were 

no failures following the on-road test. Given this unexpected and unprecedented finding a follow- 

up qualitative study was required (phase 2) in order to attem pt to understand the processes 

involved that may have influenced the findings from phase 1(b) of the study, and to examine 

possible reasons for this discrepancy between the current study and the international studies. The 

purpose of phase 2 of the study was to explore the clinical reasoning and decision making 

processes of the relevant stakeholders in the pre-screening and selection of stroke patients who 

were considered suitable to return to drive or be referred for formal driving assessment. This 

phase of the study was qualitative by design and data were collected through the use of individual 

semi-structured interviews.
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3.2.4. Structure and Design of the Study

The design and execution of both phases of the study will now be presented. For clarity of 

explanation each phase will be outlined individually as follows:

Phase la: Off-road Assessment Protocol Design 

Phase lb : Prospective observational clinical study 

Phase 2: Qualitative follow-up explanation

Phase 1(b) - Prospective Observational Clinical 
Study
Clinical based study implementing a context 
specific off-road assessment (informed by 
recommendations from the NGT meeting and 
the international literature), and exploration of 
the relationship between off-road and on-road 
driving assessment.

Prospective observational study among a 
clinical sample of stroke subjects composed of:

1) Off-road occupational therapy assessment
2) On-road driving assessment

3) Six month follow-up

Phase 2 - Qualitative Follow-up Explanation

Follow-up explanation required to explore the 
unexpected findings from phase 1(b). Semi
structured interviews with key informants from 
occupational therapy, medicine, (and driver 
assessors) to explore the clinical based 
screening and stratification process that 
preceeds the decision to refer a stroke patient 
for a formal driving assessment.

Figure 3.2: Flow of the Study Design
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3.3. Phase la: Off-road Assessment Protocol Design

As outlined, th e  Irish contex t o f  practice differs from  th a t  po rtrayed  in th e  in ternational s troke 

driver studies  and th e  recom m enda tions  in th e  l i te ra ture  a re  no t necessarily transla ting  into 

practice here  in Ireland. Published research rec o m m e n d s  th a t  gold s tan d ard  practice  w hen  

de te rm in ing  suitability for  returning to  drive should  be inform ed by a tw o -p h ased  a sse ssm en t  

process; an  off-road a ssessm en t of underlying skill c o m p o n e n ts  associa ted  with driving followed 

by an on-road assessm en t  of actual driving (Marshall e t  al 2007). However, as highlighted in th e  

l i te ra ture  review th e re  is no overall consensus on th e  exact c o n te n t  o f  th e  off-road a sse ssm e n t  

and a vast a rray  of assessm en ts  have been re c o m m e n d e d  for inclusion in th e  off-road 

assessm en t.  The initial phase  of th e  curren t  s tudy  consis ted  of a consensus  m eeting  with th e  aim 

of identifying a ssessm en ts  th a t  Irish occupational th e rap is ts  felt inform ed the ir  clinical decision 

making w hen  assessing fitness to  drive following stroke. C onsensus w as sough t th ro u g h  th e  use of 

Nominal Group Technique (NGT) (Delbecq e t  al 1975). NGT is a s truc tu red  app roach  to  

brainstorm ing and is a useful approach  w h e re  organisational decision making and prob lem  solving 

a re  required, and is particularly appropria te  w h e re  ju d g e m e n ts  and creative solutions a re  sought. 

The use of NGT allows for the  pooling of decisions and ju d g e m e n ts  from a g roup  of  informed 

experts  th a t  allows for consensus to  be reached  (Delbecq e t  al 1975).

The aims of the  consensus group m eeting w e re  tw o  fold;

1) To establish w hat specific c o m ponen ts  of  cognition, percep tion  and executive functions 

occupational therap is ts  should assess w hen com pleting an off-road a sse ssm en t  for peop le  with 

s troke, and

2) R ecom m endation  of  standard ised  a sse ssm en t  tools typically used within Irish practice  th a t ,  in 

th e  inform ed clinical opinion of th e  therap is ts ,  best  m e a su re  th e se  c o m p o n e n t  skills.

3.3.1. Recruitment

Ethical approval was ob ta ined  from th e  Faculty of  Health Science Ethics C om m ittee ,  Trinity 

College Dublin prior to  recru itm ent (see append ix  6). A purposive sampling app roach  w as  used for 

rec ru itm en t to  th e  NGT meeting, purposive sampling reflects an app roach  to  selecting research  

partic ipants  who are  deliberately chosen as th ey  reflect so m e  characteristic  o r  fe a tu re  of  in te res t  

(Carter & Henderson 2005). In the  case of this s tudy  th e  partic ipants  of  in te res t  w e re  occupational 

th e rap is ts  who had clinical experience working with s troke  pa tien ts  and w ho also had experience  

dealing with re turn  to  drive issues for th e se  patien ts . To facilitate th e  rec ru itm en t o f  this ta rg e t  

g roup  of therapists , occupational therapy  m an ag e rs  in 28 hospitals and rehabilita tion  facilities 

th a t  provided services to  people  following s troke  and head  injury w e re  sen t  an inform ation  le t te r  

th a t  explained th e  purpose  of the  meeting. They w ere  asked  to  dis tr ibute  th e  inform ation le t te r
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among their occupational therapy staff who typically assessed patients for suitability to return to 

driving. A geographical spread of hospitals and services across the country was achieved in the 

original mail-out. A snowball approach (Carter & Henderson 2005) was encouraged, a snowball 

sample refers to a process where initial contacts are asked to refer to other potential respondents 

who may be able to contribute to the research topic (Carter & Henderson 2005). This approach 

was facilitated in the current study where therapists were requested to distribute the information 

letter among other therapists known to have experience in the area of driving assessment. This 

approach was considered appropriate for this study as the targeted therapists may be aware of 

other therapists with an interest or experience in the area of driving assessment but who were 

not included in the original mail out. Such therapists may be employed outside of the targeted 

stroke and head injury services, for example community based occupational therapist.

Once participants indicated their intention to attend the NGT meeting a preparation sheet was 

mailed out to assist each participant prepare for the meeting. This preparation sheet included 

basic information on the NGT process, an outline of the focus of the meeting and questions to 

consider and reflect upon before the meeting (see appendix 5). Participants were asked to 

consider what specific cognitive, perceptual and executive components should be assessed in the 

off-road assessment, how best to assess these components and what standardised assessments 

they would recommend for use in clinical practice when completing off-road assessment, prior to 

attending the NGT meeting.

3.3.2. Process of NGT

The process employed for the execution of the NGT in this study followed the guidelines of the 

original authors (Delbecq et al 1975) and other researcher who published studies using this 

approach (Steward 2001; Miller, Shewchuk, Elliot & Richards 2000). It is recommended that each 

NGT group composes of 5 to 9 participants, and a structured format was adhered to comprising of 

4 steps as follows (Delbecq et al 1975);

(i) Silent generation of ideas in writing.

(ii) Round-robin recording of these ideas.

(iii) Serial discussion for clarification.

(iv) Voting.

At the beginning of an NGT session a problem or question is read out and presented to the 

participants. Each participant individually and silently generates a list of ideas in response to the 

question under discussion. The individual ideas are then shared among the whole group in the 

round-robin recording of ideas, and the ideas are transcribed onto a flip-chart in the form of
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statem ents. This is fo llow ed by a group discussion and clarification o f ideas/statem ents prior to 

voting. In the  voting phase each participant individually selects w hat they consider to  be the 5 

m ost im portant statem ents from  the list generated in steps (ii) and (iii), they then w rite  each 

statem ent on a separate index card. The participant then prioritises each o f the ir five selected  

statem ents according to im portance, and assigns a rank from  1 to 5 to  each statem ent, giving a 

rank o f 5 fo r the ir most im portant s tatem ent through to  a rank o f 1 for th e ir least im portant 

statem ent. The facilitator collects the five index cards from  each participant and records the  

num ber o f participants w ho voted fo r each statem ent and the ranks that they assigned to  each 

statem ent.

For the purpose o f form ing a consensus the NGT m eeting was subdivided into tw o  sessions 

facilitated over a half day period. The researcher and one of the research supervisors acted as 

group facilitators fo r both sessions. The questions for exploration w ith in  each session w ere:

•  Q l .  W hat are the most im portant com ponents o f cognition, perception, and executive  

skills occupational therapists should assess w hen considering a person's fitness to return  

to  driving?

•  Q2. W hat standardised assessments would you recom m end occupational therapists use 

w hen com pleting a pre-driving assessment to assess these com ponent skills?

(standardised assessments only)

In to ta l four rounds o f NGT w ere conducted over the half day session. An NGT process was 

repeated fo r each o f the th ree main com ponent areas -  cognition, perception, and executive  

functions, and the fourth  and final NGT process was conducted on the standardised assessments 

recom m ended for use in the occupational therapy off-road assessment.

3.3.3. Interpretation of the Votes

No clear guidelines w ere found on a defin ite system to in terpret the  strength o f consensus 

reached following NGT. O ther research using this system o f data collection have tended to  give 

the com plete list o f items voted upon and the to ta l rank score assigned to each s ta tem en t/item  

(Steward 2001; M ille r e t al 2000). A sim ilar approach was used in this study, the scores fo r each 

statem ent w ere summed and the findings w ere presented taking the  following tw o  factors into  

account:

•  the  num ber o f people voting fo r the  statem ent

•  the  sum of the votes or ranks assigned to the statem ent

Participants could only select and vote fo r five statem ents from  each generated list. A hierarchy o f 

ranked statem ents would em erge as each individual must assign a rank to each o f the ir five
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selected statement, and rank the importance of each statement relevant to the other four 

statements on their list. The most important statement would be given a rank score of 5 by the 

individual, the second most important a rank score of 4, and so on to the least important 

statement that would get a rank score of 1. A total group rank score was calculated for each 

statement by summing the individual ranks assigned by the participants to that statement. The 

highest possible rank score that could be achieved by any one statement would be the number of 

participants in the group multiplied by five. This maximum total group rank score could be 

achieved by one statement only within each voting category and would indicate absolute 

consensus on that particular statement.

3.3.4. Analysis

Rank scores for each item /statem ent in each voting group were summed to obtain a total ranks 

score for each item /statem ent. The data were displayed in table format showing the individual 

rank scores allocated, the number of participants who voted for each item /statem ent and the 

total sum of the votes for each item /statem ent. Items/statements were presented in tables in 

ascending hierarchy below the overall highest ranked item /statem ent in each of the four NGT 

voting categories.

3.4. Phase lb : Prospective Observational Clinical Study

Based on the recommendations of phase la  and the published research in the area, a prospective 

observational study was designed to implement both off-road and on-road assessments among a 

group of stroke patients within an Irish context of occupational therapy practice. In the execution 

of observational studies the data are collected as they naturally exist and not manipulated as in 

experimental studies, the focus of an observational study can be exploratory or descriptive 

(Portney & Watkins 2009). This phase of the current study would meet the criteria of a 

prospective exploratory observational study, where the focus is on a systematic examination of 

the relationships among variables and the examination of the effect of one variable on another, 

with correlational methods typically used in the analysis (Portney & Watkins 2009). The aim of the 

clinical study was to implement a context specific occupational therapy off-road assessment 

battery and examine the relationship between the findings of the off-road assessment battery 

with the outcome of the on-road assessment. A six month follow-up was conducted to check if 

those deemed safe to return to drive after the on-road assessment were still driving at six month 

follow-up and if they reported any change in their self perceived driving skill and driving quantity 

as a result of the stroke.
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There w ere 3 stages to the data collection in this phase o f the  study.

I) The off-road assessnnent - a clinical based assessment procedure com pleted by the

occupational therapist/researcher,

ii) The on-road driving assessment com pleted by a qualified driving assessor w ith  the  

researcher in attendance,

iii) A six m onth fo llow -up com pleted by the researcher.

3.4.1. Inclusion Criteria

The clinical study was conducted at a large urban teaching hospital affiliated w ith  the  university o f 

the researcher (Trinity College Dublin). People recovering from  a Stroke under the medical care of 

the Consultants in Stroke and Age Related M edicine at the site w ere  recruited to  the  study if they  

m et the following criteria:

•  People w ho had a medical diagnosis o f stroke.

•  People w ho in the opinion of the M edical Consultant w ere  medically fit to  undertake a

form al driving assessment and potentially return to drive.

•  People w ho had been driving prior to  the ir stroke onset and held a current driver licence.

•  People w ho consented to  participate.

3.4.2. Recruitment

Recruitm ent fo r the study was undertaken at a single site among all stroke patients consecutively 

referred by the medical consultant for a driving assessment over a 22 m onth period. Typically, the  

decision to  refer fo r a form al driving assessment was m ade at the weekly stroke multidisciplinary  

team  (M D T) m eeting. In addition, the medical consultants in stroke could also m ake direct 

referrals for a driving assessment for any stroke patient they saw on an outpatien t review  basis, 

as these patients w ere seen by the consultant only and would not typically be seen by all 

m em bers of the M DT. Prior to  a referral fo r a driving assessment each patient had to  be deem ed  

medically fit to  take the assessment and potentially return to driving. M edical conditions such as 

epilepsy and hem ianopia would rule out a referral fo r driving, in addition the doctor would have 

to  consider m edication and the potential im pact on driving. A referral form  was designed fo r the  

study (see appendix 7) and was com pleted by the medical doctor as this medical clearance was 

required prior to  commencing the  driving assessment.

The occupational therapy off-road assessment phase of the study was designed so as to be 

offered as a com ponent o f the occupational therapy service for the  stroke patients at the hospital 

fo r the duration o f the study. All referrals for driving assessment w ere  m ade to  the senior 

occupational therapist on the stroke M DT. The senior occupational therapist acted in a

75



gatekeeper capacity and liaised with each patient following the referral to inform the patient that 

the MDT (including the stroke consultant) had recommended the patient complete a driving 

assessment, and checked with each patient that they did in fact wish to be assessed for suitability 

to return to driving. It was explained to each patient that the assessment of fitness to return to 

drive was a component of the occupational therapy service, the process of the assessment was 

outlined (off-road and on-road assessment) and the fact the assessment was also informing a 

research study. Once the patient indicated that they did wish to return to drive and had agreed in 

principle to undertake the assessment, the occupational therapist then alerted the researcher to 

the referral and made an appointment for the researcher and the patient to complete the off- 

road assessment. The researcher then met with the patient at the appointed time and reiterated 

the process of the assessment (both off-road and on-road), the format that the assessment would 

take, and the fact that the assessment had a research component. Consent was obtained by the 

researcher at this time from each participant to allow their data (non-personal assessment data 

only) be used for purposes of the research. Patients were informed that their consent to 

participate or not in the study would not impact on the process of assessment of fitness to return 

to drive.

All the off-road assessments were conducted in the occupational therapy department at the 

hospital. Following completion of each off-road assessment the researcher scored all assessments 

and compiled a report. The original report was submitted to the patient's medical chart, one copy 

was submitted to the occupational therapy case notes, one copy was sent to the driving assessor, 

and one copy was kept by the researcher.

3.4.3. Ethics

Ethical approval for phase lb  was obtained from the SJH/AMNCH Research Ethics Committee (see 

appendix 6). The study was designed as a constituent of the occupational therapy service offered 

to the stroke patients for the duration of data collection with approval from the Occupational 

Therapy manager and the Stroke Consultants at the hospital. Patients were referred to 

occupational therapy for driving assessment with approval of the stroke consultant, the off-road 

assessment was conducted by the researcher who is also a qualified occupational therapist, 

patients were informed of the study component to the assessment and consent was obtained to 

include the assessment findings in the study.

The on-road assessment was conducted by a private provider and entailed a cost to the patient. A 

longstanding referral process for on-road assessment was already established within the stroke 

service prior to this study. For the purpose of the study the referral for on-road assessment
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continued to this same on-road assessor who had been providing this service to the stroke 

patients at the hospital. The study involved no change to this already established protocol that 

was in place and as such the Research Ethics Committee had no issues with the planned study 

protocol.

3.4.4. Process of the Off-read Occupational Therapy Assessment

The design of the off-road assessment was informed by the recommendations made by the 

therapists during the NGT consensus meeting in the initial phase o f the study. These 

recommendation were combined with recommendations and practice cited in the international 

literature to develop a context specific off-road assessment protocol. Within the design of the off- 

road assessment efforts were made to include assessment at the three levels within the Michon 

model of driving (strategic, tactical and operational), as well as the additional fourth level o f 'goals 

for life and skills for living' proposed by Keskinen. The final protocol of the off-road assessment 

was expansive and the whole process took up to three hours to complete. For those referred who 

were inpatients, or outpatients regularly attending the day hospital, the off-road assessment was 

usually split over two sessions to avoid fatigue. Other referred patients who were attending the 

hospital on an outpatient basis solely for the assessment opted to complete the off-road 

assessment in one sitting with breaks as and if required. These patients were offered the 

opportunity to split the assessment, however, none wanted to have to come in on more than one 

occasion. The process of the occupational therapy off-road assessment will now be described 

under the headings of Driving History Interview, cognitive perceptual and executive tests, visual 

screen, physical assessment, and researcher's overall impression.

3.4 .4 .I. Driving History Interview and ADSES Rating

The driving history interview and the ADSES (Adelaide Driving Self Efficacy Scale) (George et al 

2007) were included in the off-road assessment in order to include some assessment at the 

strategic level of driving. The ADSES was the only driving specific self-awareness scale found in the 

literature at the commencement of the study and was included to get some indication of the 

patient's level of awareness of their own driving competence and ability. The driving history 

interview was included to incorporate an individualised component to the off-road assessment 

and also to address issues at the 'goals for life and skills for living' level within the Keskinen 

addition to the Michon model.

The inclusion of a driving history within a comprehensive driving evaluation has been 

recommended (Korner-Bitensky et al 2005). Each off-road assessment commenced with an initial 

interview to establish the persons' previous driving patterns and their expectations in relation to
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their proposed return to driving. The reason for starting with the interview was twofold; to 

establish the person's driving experience and anticipated future driving, but also as a mechanism 

to reduce anxiety related to the assessment process. A checklist was designed to gather the 

driving history and each interview followed this format (see appendix 7). The information 

gathered during the driving history interview included years of driving experience, typical weekly 

driving habits and routines, future driving plans, any changes that had been made to driving 

habits in recent time, and any aspects of driving that were proving difficult prior to stroke onset. 

The interview was open ended, the interview format was followed but allowed for the person to 

talk about their previous driving, each patient also had the opportunity to ask the researcher any 

questions about the driving assessment process. Information was documented by the researcher 

who filled in the interview form as the patient was speaking as would be typical of an initial 

therapy interview.

As part of the initial driving history interview each participant was asked to complete the ADSES 

(George et al 2007). The ADSES is a 12 item self rating scale where the person rates their own self

perceived confidence in the execution of 12 driving tasks. Examples of tasks rated are; driving in 

heavy traffic, driving at night, merging with traffic and parallel parking (see appendix 7). The 

question posed was "How confident do you feel doing the following activities?", and the 

participant rates each of the 12 tasks on a scale of 0 to 10, where 0 is not confident and 10 is 

completely confident, as per the guidelines of the original authors. The maximum score on the 

ADSES is 120 which would indicate that the person considers themselves to be completely 

confident in their ability to execute all 12 driving tasks.

The ADSES was adapted slightly in this study to get a proxy rating from a family member or 

significant other's perception of the patient's fitness to drive. Previous research among brain 

injury patients found that a caregiver's perception of the patients' fitness to drive was the 

overwhelming determinant of driving status and driving frequency post injury (Coleman et al 

2002). The only adaptation made to the original ADSES scale was in the phrasing of the question, 

on the ADSES by proxy the question was "How confident do you feel your family member can 

complete the following driving tasks safely?" The ADSES by proxy contained exactly the same 12 

driving tasks and the same rating scale as the ADSES.

Limited research is available on the ADSES. The scale was developed and trialled primarily on 

stroke patients and was found to distinguish between stroke and non-stroke groups when rating 

driving self-efficacy. Scores on the scale were significantly lower for the stroke patients who failed 

the on-road assessment (George et al 2007). Construct and criterion validity of the ADSES have
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been reported and the scale was found to have good reliability and validity, how ever no 

recom m ended cut-off scores are available for the scale (George et al 2007).

S .4 .4 .2 . Cognitive, Perceptual and Executive Assessm ent C om ponent

The cognitive, perceptual and executive assessments w ere  chosen to assess specific components  

within each o f these domains identified in the NGT m eeting as im portant com ponent skills for 

driving. The selected tests typify assessment targeted at the tactical and operational level o f 

driving. The selection o f assessments was influenced by a com bination o f factors; the  

recom m endations from  the NGT meeting, the recom m endations in the published stroke driving 

literature, and assessments th a t are typically available in practice that do not require any 

additional training to adm inister. The final off-road battery consisted o f the following  

standardised assessments:

Addenbrooke's Cognitive Examination Revised (ACE-R)

M o to r Free Visual Perceptual test (M VPT)

Test o f Everyday A ttention  (TEA) (subtests on sustained, selective and divided a ttention)

Star cancellation test (subtest of the Behavioural Inattention  Test)

Letter Cancellation test (subtest of the Behavioural Inattention  Test)

Trail Making Test A and B 

Frontal Assessment Battery (FAB)

Behavioural Assessment o f Dysexecutive Syndrome (BADS) (Zoo M ap Subtest)

Visual Screen

•  Addenbrooke's Cognitive Exam ination Revised (ACE-R) (M ioshi, Dawson, M itchell,

Arnold & Hodges 2006)

The ACE-R is a cognitive screening tool assessing five dom ains of, a tten tio n /o rien ta tio n , m em ory, 

verbal fluency, language and visuospatial abilities. The ACE-R was included in the off-road  

assessment although it was not recom m ended w ithin the NGT m eeting. The ACE-R is an 

assessment tool that was becoming increasingly popular am ong occupational therapists at the  

tim e o f commencing the study. As it provides a screening assessment o f several dom ain areas 

th a t w ere  recom m ended w ith in  the NGT m eeting and it incorporates the MM SE (which was a test 

recom m ended in the NGT) a decision was m ade to include the  ACE-R in the off-road assessment. 

The m aximum score possible on the ACE-R is 100, and higher scores indicate b e tte r cognitive 

ability. The test has norms fo r people w ith in  age bands betw een 50 and 75 years w ith  a 

recom m ended cut-off score fo r each of the  age bands. The test takes approxim ately 15 minutes  

to  adm inister and is language dependent. The M ini M en ta l State Examination (M M SE) (Folstein, 

Folstein, McHugh 1975) is em bedded w ith in  the ACE-R, therefore  a MM SE score is also obtained
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on completion of the ACE-R. The ACE-R has not been reported in the driving research but the 

MMSE has been recommended for inclusion in off-road assessment (Korner-Bitensky et al 2005).

•  Motor-Free Visual Perception Test (MVPT) (Colarusso & Hammill 1972)

The MVPT has been recommended for use in off-road assessment in several studies (Korner- 

Bitensky et al 2006; Mazer et al 1998) and was also recommended by the therapists contributing 

to the NGT consensus meeting. The MVPT is designed to assess the domains of spatial 

relationships, visual discrimination, figure ground, visual closure, and visual memory. Each test 

item is presented to the patient and the general format is a target shape displayed in the middle 

of the page and there are four possible responses that the person can make, the patient can 

either call out the response a,b,c, or d, or alternatively the patient can point to the response 

target they believe to be correct. The patient is awarded a score of one for each correct response 

and a score of zero for each incorrect response, an overall score is calculated with higher scores 

reflecting better visual perception functioning. Although the MVPT has been revised (Colarusso & 

Hamill 2003) it is an earlier 36 item edition of the MVPT that is referred to in the driving literature 

(Bouillon et al 2006; Korner-Bitensky et al 2000; Mazer et al 1998), with strong consensus for the 

inclusion of the earlier edition of the MVPT reported from the Canadian consensus conference on 

older drivers (Korner-Bitensky et al 2005). Cut-off scores with good predictive power related to 

safety to drive have been recommended based on the 36 item edition of the MVPT, with a score 

of < 30 as predictive of failing the on-road test (Mazer et al 1998). Therefore, it was the earlier 

edition of the MVPT, using a cut-off score of < 30 to classify participants, which was used in the 

current study.

•  Test of Everyday Attention (TEA) (subtests on sustained, selective and divided 

attention) (Robertson, Ward, Ridgeway & Nimmo-Smith 1994)

The Test of Everyday Attention is a battery consisting of eight subtests designed to assess visual 

selective attention, auditory sustained attention, auditory selective attention, attention shifting, 

and dual task performance. The subcomponents of the TEA reflect the components of a clinical 

model of attention encompassing focused, sustained, selective, alternating and divided attention 

(Sohlberg & M ateer 2001). The TEA has not been reported in the driving assessment literature 

although it has been recommended as appropriate for inclusion in off-road testing (Vestri & 

Marchi 2009). It is an attention measure that is frequently used by occupational therapists in Irish 

practice, and was the standardised assessment with the highest consensus for inclusion in the off- 

road assessment by the therapists participating in the NGT meeting. The whole test battery takes 

over one hour to complete and in this study subcomponents of the overall battery were used in 

the off-road assessment (see table 3.1).
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Table 3.1: Subtests of the TEA used in the Study
TEA Subtest Task Scoring Interpretation
M ap Search

(visual selective 
attention)

Identify specific 
targets/symbols randomly 
located on an A3 size 
realistic map

Number of correct 
targets identified after 1 
minute, and the number 
of correct targets 
identified after 2 minute

Higher scores are better 
Cut-off scores provided by 
age group

Elevator Counting

(auditory
sustained
attention)

Count strings of auditory 
tones presented on 
taperecorder. Time spaces 
between tones not uniform.

Number of correct 
strings counted

High score is better 
Max score = 7 

Scores of < 5 considered 
impaired

Elevator Counting 

with Distraction

(auditory
selective
attention)

Count strings of auditory 
tones. Count low pitched 
tones only while ignoring 

high pitched distractor 
tones interspersed at 
random within each string.

Number of correct 
strings counted

High score is better

Max score = 10 

Cut-off scores provided by 
age group

Telephone
Search

(visual selective 
attention)

Scan through 4 vertical 
columns of telephone  
numbers on a simulated 
telephone directory page 
(A3). Identify specific target 
symbols, ignore distractor 
symbols.

Number of correct 
symbols identified (max 

= 20)
Time taken to complete 
the task

Low score is better.
Overall score is a tim e per 
target score obtained by 
dividing the tim e taken by 
the number of correct 
targets identified.
Cut-off scores provided by 
age group

Telephone 
Search while  
counting

(dual task and
divided
attention)

As telephone search task 
but with the addition of an 
auditory task, count strings 

of auditory tones while 
completing the telephone  
directory scan task.

Number of correct visual 
targets identified (max = 

20),
Number of correct 
auditory strings counted. 
Time taken to complete.

Low score is better.
Dual task decrement 
score is obtained through  
the inclusion of the  
telephone Search score in 
the calculation.
Cut-off scores provided by 
age group

Lottery

(auditory
selective
attention)

Listen to lists of lottery  
numbers presented on tape  
over a 10 minute period. 
Each number prefixed with  
two letters (ie YK 374 etc), 
need to identify the prefixes 
of specific targets.

Number of correct 
responses

High score is better.

Max score = 10 
Cut-off scores provided by 
age group

The subcom ponents selected fo r use tested the domains o f sustained, selective and divided 

attention , the following subcomponents w ere  chosen: M ap  Search Test (visual selective 

attention), Elevator Counting (auditory sustained a ttention). Elevator counting w ith Distraction 

(auditory selective attention). Telephone Search (visual selective attention). Telephone Search 

while Counting (dual task and divided atten tion ). Lottery (auditory selective a ttention). The 

selection o f subtests was based on previous research using com ponents o f the  TEA to detect 

attention  deficit among acute and subacute samples o f stroke patients (Stapleton, Ashburn &  

Stack 2001, Hyndm an, Pickering & Ashburn 2008).
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•  Star and Letter Cancellation Tests (Behavioural Inattention Test -  BIT) (Wilson,

Cockburn & Halligan 1987)

The Canadian consensus conference on older drivers reported strong consensus for the inclusion 

of a visual scanning test in the off-road assessment (Korner-Bitensky et al 2005). Inclusion of a 

letter cancellation test has subsequently been reported (Korner-Bitensky et al 2006), and the 

double letter cancellation test of the BIT has been reported by Unsworth et al (2005). The BIT is 

commonly used in Irish practice and was recommended within the NGT but the consensus was 

weak, perhaps in light of other assessments being considered more important. The star and letter 

cancellation subtests of the BIT have been recommended as the most sensitive subtests of the 

whole battery that offer an adequate yet brief screening for the presence of visual inattention 

among stroke patients (Halligan, Wilson & Cockburn 1990), therefore both subtests were used in 

this study.

The Star Cancellation test consists of an A4 sheet of paper containing an array of randomly placed 

small stars, large stars, letters and words. The sheet is placed in the patient's midline, and the 

patient is required to cancel out all the smaller size stars located on the page and ignore the other 

distracting stimuli on the page. There are 54 target stars on the page in total, a cut-off score of 52 

is recommended by the test authors. The letter cancellation test consists of an A4 sheet of paper 

containing five rows of letters. The sheet is placed in the patient's midline and the patient is 

instructed to cancel out all the letters E and R that they see in each line. In total there are 40  

targets (E's and R's) on the page and a cut-off score of 32 is recommended by the test authors.

Both tests are not normally timed but for the purposes of data collection in this study both tests 

were timed and a time per correct target score was calculated by dividing the time taken in 

seconds to complete the test by the number of correct targets identified. The test was timed in 

order to get some indication of speed of processing and visual scanning. Examination of the 

person's approach to both tests and final cancellation pattern may indicate if the person is failing 

to attenc to one side of space or showing a bias towards one side of space. Observation of the 

patient's behaviour when completing both cancellation tests can assist the tester in identifying if 

the patient is scanning from left to right, is not attending to either side of the midline, or is 

favouring one side over the other for example perseverating on one side of the midline while 

ignoring targets on the other side of the midline.

•  Trail Making Test A and B (Reitan 1986)

The Trail Making test A and B is frequently recommended in the driving research (Korner-Bitensky 

et al 2005, Unsworth et al 2005, Mazer et al 1998), there was some consensus for Trail Making B
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in the NGT m eeting. The test requires visual scanning and sequencing ability, in addition Trail 

Making Part B requires attention shifting. Trail making Part A consists o f the num bers 1 through to  

25 random ly scattered over an A4 sheet o f paper. The patient is required to join the num bers 1 

through to 25 by tracing a line w ith a pen from  one num ber to  the  next num ber in the correct 

counting sequence. The test is tim ed, if a mistake is m ade the patient can self correct, errors and 

correction are factored into the test, the num ber o f errors and corrections will increase the  

overall tim e taken to com plete the test. A sample test is used fo r instruction and fam iliarisation  

prior to adm inistering the actual trail making test part A.

The execution o f trail making test part B is similar to that o f trail making part A, in that the patient 

traces a line on an A4 sheet o f paper from  the start point to the finish point. In this test the  

patient is presented w ith tw o sets o f targets on the one page, the num bers 1 through to 13 and 

the  letters o f the  alphabet from  A through to L, the num bers and letters are random ly scattered  

on the page. In this test the patient starts with the num ber 1 and traces the sequence but this 

tim e has to a lternate  between the numbers and the letters o f the alphabet in sequential order 

(joining 1 to A, then to 2, then to B and so on) and finishes w ith the num ber 13. This test is also 

tim ed and if errors are made the patient is allowed to make corrections but this will im pact on the 

overall tim e score.

The Assessment o f Driving-related Skills (ADReS) (American M edical Association 2003) 

recom m ends a cu t-o ff score o f 180 seconds on the Trail Making test B to determ ine if a person 

requires some intervention (M cCarthy & M ann 2006). Devos e t al 2011 recom m end a more  

conservative cu t-o ff o f 90 seconds for people w ith  stroke, the ir m eta-analysis revealed an 80%  

sensitivity for Trails B at this cut-off value, specificity was low er at 62%, this conservative cu t-o ff is 

perhaps better a t identifying unsafe drivers rather than predicting those w ho will pass the on

road. The 90 second cut-o ff was used in the current study.

•  Frontal Assessment B attery (FAB) (Dubois, Slachevsky, Litvan & Pillon 2000)

The frontal assessment battery is a short screening assessment o f executive function. It comprises 

of six subtests to assess the functions o f the frontal lobes (Dubois e t al 2000), areas assessed 

include conceptualization, mental flexibility, m otor program m ing, sensitivity to  interference, 

inhibitory control and environm ental autonom y. The test was designed to be adm inistered quickly 

at the bedside and involves the patient being asked a num ber o f questions as to  how certain  

things are alike, w ord generation, then some m otor tasks involving copying m ovem ents, 

tapping/knocking tasks w here the patient has to inhibit the tendency to  copy the exam iner, and
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inhibition of a response to take the examiners hand. Each subtest is scored on a scale of 0 to 3, 

with a total test score of 18, higher scores indicate intact frontal lobe functioning.

Findings from the NGT highlighted that assessment of executive function was as an important 

area to be included in the off-road assessment, although the FAB was only recommended by one 

participant. At the time of the clinical study the FAB has not been reported in the driving 

literature, it was included in this study as it is a short screening assessment for dysexecutive 

syndrome commonly used in the hospital where the study was conducted. The FAB has been 

shown to be sensitive to detect dysexecutive syndrome (Dubois et al 2000) but a specific cut-off 

score on the test was not given, a FAB cut-off score of 12 has been recommended to distinguish 

between Alzheimer disease and frontotemporal dementia (Slachevsky, Villalpando, Sarazin, Hahn- 

Barma, Pillon & Dubois 2004), in the absence of any other cut-off score for this test, this cut-off 

score of 12 was used in the analysis of this study. Recently a study using the FAB as an executive 

screening measure for fitness to drive following acquired brain injury has been published, but the 

measure was not found to be predictive of driving performance and no recommendation of a cut

off score for driving was given (Hargrave, Nupp & Erikson 2012).

•  Behavioural Assessment of Dysexecutive Syndrome (BADS) (Zoo M ap Subtest) (Wilson, 

Alderman, Burgess, Emslie & Evans 1996)

For a more in-depth assessment of executive function the BADS was recommended by the 

therapists in the NGT consensus meeting, however, this assessment battery requires over one 

hour to complete in its entirety. The BADS has not been reported within the driving research 

findings, although the assessment is mentioned as an executive functions assessment that could 

be used in driver screening (Vestri & Marchi 2009), and subtests of the BADS have been used in 

the development of the Rookwood Driving Battery (McKenna, Jefferies, Dobson & Frude 2004; 

Rees, McKenna, Bell, Skucek, Nichols & Fisher 2008). The Zoo Map subtest was selected for 

inclusion in this study as it involves planning a route through a zoo following certain instructions 

that may mimic planning a driving route on a map. As such this subtest of the BADS may have 

some face validity and an element of basic ecological validity in respect to planning a driving task. 

The patient is presented with an A4 sheet of paper with a map of a Zoo, the patient is instructed 

to trace a route from the entrance to the finish point (picnic area), along the way the patient is 

instructed to visit six specific places on a list but these six places are not listed in sequential order. 

The other main instruction is that the patient can only use each pathway once, therefore  

successful and errorless execution of the task involves a high level of forward planning, 

sequencing, and organisation within the context of the 'rules' of the task. The test is timed from  

start to finish, errors and corrections are allowed but the timing continues, penalty points are
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deducted for failing to adhere correctly to the rules, for exam ple using a particular path on more  

than one occasion etc.

For zoo map test version 2 the patient is required to  com plete exactly the same task as in zoo map 

version 1 except th a t in version 2 the patient is given detailed step by step w ritten  instructions to  

com plete the task. Due to a possible learning effect the m ore difficult task (version 1) is 

com pleted first, the second version requires less planning or problem  solving skill. Version 2 is 

also tim ed and a penalty is applied if the tim e lim it o f 123 seconds is exceeded, points are 

deducted for errors as in version 1.

3.4.4.3. Visual Screen
The visual screen used in the clinical study consisted of a basic test o f visual acuity, visual fields 

and visual tracking and represents assessment at the operational level o f driving. The Snellen Eye 

Chart was used to get a measure o f visual acuity. The standard adm inistration o f the patient being 

tested from  a distance o f six m etres was fo llow ed. If the patient reported th a t they w ore eye 

glasses w hen driving then they w ere allowed to com plete the test w hile w earing the ir glasses. The 

patient's best binocular score was recorded. At the tim e o f testing the vision recom m endations  

for driving w ere that the person's best binocular vision aided or unaided had to  be 0.5 (or 6 /1 2 )  

(RSA 2010).

Visual fields and hem ianopia w ere tested using confrontation testing. The patient was asked to  

focus directly ahead on an object held by the exam iner in the patient's m idline, they w ere asked 

not to move the ir head or eyes and to report as soon as they saw a stimulus object in the  

periphery o f the ir vision. The stimulus was brought around from  behind the patient's head in an 

arc by the  exam iner using his free hand, the patient indicated as soon as they saw the stimulus 

object in the periphery o f the ir visual fields. RSA guidelines at the tim e o f data collection w ere  

that the person's horizontal visual field should be at least 120°, w ith  at least 50° left and right o f 

midline and 20° above and below  the horizontal (RSA 2010).

To assess visual tracking the patient was asked to  hold th e ir head com pletely still and fo llow  a 

stimulus object w ith  the ir eyes only. The stimulus object was held by the exam iner approxim ately  

20 cms from  the patient's eye and moved in both the vertical and horizontal meridian to  check 

tracking ability and smoothness of eye m ovem ents.
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3.4.4.4. Physical/Functional Assessment
Strong consensus was reported from the Canadian consensus conference on older driver for the 

inclusion of some assessment of physical and motor status as part of the off-road assessment, and 

that sensory status should be assessed in circumstances where the patient's condition suggested 

a risk of sensory impairment (Korner-Bitensky et al 2005). However, no recommendations were 

made on which assessment tools were preferable or recommended. More recently, Vrkljan et al 

(2011) in their review of measures used in off-road testing highlighted limited findings with 

regard to physical performance domain tests, they only found reference to one such test in the 

driving literature (the Rapid Pace Walk Test) but its predictive ability related to driving was rated 

as poor.

Given the possibility of both physical and sensory loss following stroke a brief screening of gross 

physical and sensory function was also completed. Assessment of physical and sensory 

components represents assessment of functions required at the operational level of driving. In 

the absence of recommendations of specific physical and sensory measures to use in the 

assessment of fitness to drive, the selection of assessment tools was made based on the local 

availability, clinical utility, and usefulness with regard to driving subcomponent skills. The 

following tests were included:

W olf M otor Function Test (WMFT)

Timed Up and Go Test (TUAG)

Proprioception (clinical assessment)

Stereognosis (clinical assessment)

•  W olf M otor Function Test (W MFT) (Morris, Crago & Taub 2000)

Due to the lengthy nature of the whole off-road assessment process the W MFT was only used if 

there was any observable deficit present in the hemiplegic upper limb. Patients with no 

observable upper limb deficit or those who did not report any weakness in the upper limb were 

not assessed on the WMFT. Paresis in the affected upper limb or hand may impact on driving 

tasks and ability such as grip on steering wheel, gear changes etc. and may result in a need of 

adaptations to facilitate return to driving. The version of the W MFT outlined by the constraint- 

induced movement therapy research group at the University of Alabama (Morris et al 2000) was 

used. The test consists of 17 unilateral upper limb tasks to be completed by the hemiplegic upper 

limb. Fifteen of these tasks are graded for quality of movement on a 6 point scale (0 to 5), a score 

of zero is given if there is no attem pt to complete the task with the affected limb, and a score of 

five indicates that the movement was completed and appeared normal. Maximum score possible 

on the W M FT is 75 with higher scores indicating better upper limb function.
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•  T im ed Up and Go Test (TUAG) (Podsiadio & Richardson 1991)

The tim ed up and go test was com pleted w ith  all patients, the test gives a measure o f the  

patient's functional m obility and walking speed. It also gives an indication o f the patient's ability  

to  perform  functional transfers similar to  the transfer into and out o f a car. The patien t was 

seated in a normal height chair w ith  arm rests, a point th ree m etres from  the fron t o f the chair 

was marked on the ground, the patient was instructed to  stand up and walk to the th ree  m etre  

point, turn around and walk back to the chair and sit dow n. The patient was inform ed th a t the  

test was being tim ed but w arned to avoid rushing and placing them selves at risk o f falling. The 

instruction 'ready, steady, go' was given and the researcher started the stopwatch on 'go' and 

stopped the stopwatch once the patient had returned to  the seated position. The tim e  taken to  

com plete the test was recorded. A 14 second cut-o ff score recom m ended for the detection  o f 

patients at risk o f falling (Shumway-Cook, Brauer & W oollacott 2000). The TUAG has not been  

reported in the driving literature, in the absence o f any recom m ended cut-o ff score on this test 

related to  driving, the cu t-o ff tim e of 14 seconds was used in the descriptive analysis o f the  

findings.

•  Proprioception and Stereognosis

Proprioception and stereognosis are areas o f possible sensory deficits following stroke and are 

typically assessed clinically w ith  no standard m easurem ent scales used to test these sensory 

functions. Proprioception refers to  the person's sense o f the ir own body (Davies 2000), and more 

specifically as the ability to  identify one's own limb position in space w ithout vision (N eistadt 

2000). Stereognosis refers to the ability to  identify objects tactually (Neistadt 2000), or the  

identification o f fam iliar objects placed in the hand (Davies 2000). Proprioceptive ability in the  

low er limbs is im portant fo r the  task o f driving, the ability to  know the  position o f the  low er limbs 

and fee t in relation to the foo t pedals (w ithou t having to  look) is essential for safe driving. 

Stereognosis and proprioception com bined in the  upper limbs are also im portant fo r th e  task of 

driving. The ability to know the position o f the  upper limbs and the ability to  identify w h at objects 

the  hands are in contact w ith w ithout having to  visually look is im portant during driving, 

particularly when visual a ttention  is focussed on the external traffic environm ent but the  hands 

are in contact with internal mechanisms such as the gear stick, indicator lever or o th er dash board 

controls. The assessment o f both sensory functions was conducted following guidelines outlined  

in several clinical text books (Davies 2000; Neistadt 2000; Bentzel 1995).

Proprioception was assessed by the researcher requesting the patient to close the ir eyes, the  

researcher then tested each upper limb individually. The researcher dem onstrated the  task to  the
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patient before commencing. For example the right upper limb was passively moved into a 

position by the researcher, the patient was asked to hold the position and then mirror the 

position with the left arm (with vision occluded). Several positions were tested with each arm that 

encompassed various positions of the shoulder, elbow, forearm and wrist. Then the researcher 

repeated the assessment on the other side.

In the lower limbs proprioception was tested in both ankles. Again the patient was instructed to 

close their eyes and each ankle was tested individually, the ankle was passively moved into 

dorsiflexion and plantar flexion positions by the researcher, the patient was asked to say whether 

their toes were pointing up or down when the researcher stopped moving the ankle and held the 

position. In addition a gross indication of proprioception was obtained by placing deep pressure 

on each of the larger joints of the lower limbs with vision occluded and the patient was asked to 

indicate where they felt the pressure, for example 'right hip', 'left ankle' etc. Proprioception was 

recorded as either intact or absent for each limb.

Stereognosis in both hands was tested by occluding the patient's vision and placing common 

everyday items in the hand being tested. The patient was asked to name the object in their hand 

from touch only. Five different items were placed individually in each hand, each hand was tested 

separately. For patients with speech and language difficulties flash cards were used so that they 

could select a picture of the object in their hand from an array of available pictures rather than 

attempting to name the object. A score of one was awarded for each correctly identified object, a 

maximum score of five was awarded for each hand.

3.4.4.B. Researcher's Overall Impression Following Off-road Assessment

Upon completion of the off-road assessment a crude measure of the therapist's overall 

impression of the patient's suitability to return to driving was recorded using a visual analogue 

scale from 1 to 10 (1 = totally unsuitable to return to driving, 10 = suitable to return to driving 

with no concerns). Use of a similar 10 point VAS rating scale to give an overview of the clinician's 

opinion on the patients driving suitability following a clinical based off-road assessment has been 

reported (Heikkila et al 1999). This measure was used to give the assessing therapist's overall 

gestalt in relation to the patient's suitability to return to drive and would encompass all three 

levels of strategic, tactical and operational levels of driving as well as incorporating the 

individualised 'goals for life and skills for living' component of driving.
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Table 3.2: Overview of Off-road Test Psychometrics with Regard to Driving Studies

Standardised
Assessment

Psychometrics Use in Driving Research

Adelaide Driver Self 
Efficacy Scale (ADSES)

High internal consistency reported, 
Cronbach's alpha coefficient o f 0.98. 
Construct and criterion valid ity o f the 
ADSES have been reported and the 
scale was found to  have good 
re liab ility  and validity. (George et al 
2007).

ADSES cited in one publication (by 
the test authors). Scores on ADSES 
were sensitive to  final driving 
classification fo llow ing on-road test, 
fail group scored lower on the 
ADSES. Sensitive to  detect lower 
scoring pattern among stroke 
patients compared to  a normal 
group. (George et al 2007)

Addenbrooke's 
Cognitive Examination 
Revised (ACER)

(MMSE embedded 
within the ACER)

Cronbach's alpha coefficient o f 0.8 
indicating good reliability. Validity- 
significantly correlated w ith  the  clinical 
dementia rating scale. Sensitivity of 
between 0.84 and 0.94, and specificity 
o f between 0.89 and 1.00 fo r detecting 
patient w ith  and w ithou t dementia 
(M ioshi et al 2006).

ACER has not been reported in the 
driving literature.

M oderate consensus was reported 
fo r inclusion o f the  MMSE in off- 
road testing as a screening measure 
only. Strong consensus tha t a driving 
decision should not be made on 
specific cu t-o ff scores on the  MMSE 
(Korner-Bitensky et al 2005). 
Recommended tha t MMSE be 
considered fo r inclusion in 
occupational therapy off-road 
assessment although face valid ity 
fo r driving was poor (Unsworth et al 
2005).

Motor Free Visual 
Perception Test (MVPT)

High internal consistency (Chronbach's 
alpha o f 0.86 to 0.90) and good test- 
retest re liability (correlation 
coefficient o f 0.87 to  0.92) have been 
reported fo r the MVPT ed. 
(Colarusso & Hammill 2003). Lower 
values fo r both internal consistency 
(alpha o f 0.69 = moderate consistency) 
and test-retest re liability (rho = 0.62, 
P<0.01) were reported on a smaller 
sample (n = 50) o f normal adults 
(Brown et al 2008).

MVPT edition has not been 
reported in the driving literature. 
Previous edition o f the MVPT has 
been recommended fo r inclusion in 
occupational therapy off-road 
assessment (Unsworth et al 2005, 
Korner-Bitensky et al 2006, Korner- 
Bitensky et al 2005).
Mazer et al 1998 reported high 
positive predictive value fo r the 
MVPT, but lower negative predictive 
values among stroke patients. Test is 
be tte r at predicting those who failed 
the on-road. Recommend a cu t-o ff 
score o f <30 fo r best predictive 
value (based on earlier 36 item  
version o f the MVPT).

Test of Everyday 
Attention (TEA)

Test retest re liab ility  fo r all subtests o f 
the TEA were good w ith  Pearsons 
correlations o f 0.77 to  0.88 on the 
subtests used in this study fo r stroke 
patients tested on version A and B o f 
the test. The exception was dual task 
decrem ent score (Pearsons r = 0.41) -  
perhaps due to  learning effect but test 
authors suggest this subtest is highly 
sensitive to  divided atten tion  deficit. 
(Robertson et al 1996).

Measures o f a tten tion , selective and 
divided atten tion  in particular, have 
been recommended fo r inclusion in 
off-road driving assessment 
(Stephens et al 2005, American 
Medical Association (ADReS) 2003). 
Test components sim ilar to  TEA have 
been included in screening batteries 
(Rees et al 2008). TEA recommended 
fo r inclusion in off-road assessment 
(Vestri & Marchi 2009), however the 
TEA specifically has not been 
reported in the driving literature.
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Star Cancellation test, &  
Letter Cancellation test 
(Behavioural 
Inattention Test)

Both are subtests within the 
Behavioural Inattention Test. 
Significant test-retest reliability 
(r=0.99), interrater reliability (r= 0.99) 
and internal consistency (r=0.832) are 
reported for the BIT by the test 
authors (Wilson et al 1987).
The star and letter cancellation 
subtests were found to be the most 
sensitive subtests o f the BIT identifying 

74% (positive predictive value) of 
neglect patients with no false positives 
(sensitivity 93%, specificity 100%) and 
as such would be an adequate  
screening test for neglect (Halligan et 
al 1991)

Strong consensus for inclusion of 
visual scanning tasks in the off-road 
assessment (Korner-Bitensky et al 
2005). Recommendation to include 
visual search and letter cancellation 
tasks in off-road assessment 
(Stephens et al 2005)

Trail M aking Test A &  B Applying a 90 second cut-off on the  
Trail Making Test B (within a m eta
analysis) resulted in a sensitivity of 
80% and a positive predictive value of 
69%, the specificity was lower at 62%  
and a negative predictive value of 52%. 
(Devos et al 2011). Test is perhaps 
better at classifying and predicting 
those who will fail rather than those 
who will pass the on-road test 
(Unsworth et al 2005, M azer et al 
1998).

Strong consensus for the inclusion o f 
the Trail Making Test B in off-road 
assessment (Korner-Bitensky et al 
2005). Trail Making Test B 
recommended by Stephens et al 
2005, but suggest that Trail Making 
Test A was not effective in 
predicting driving ability.

American Medical Association 
(2003) recommend inclusion of the  
test in the assessment of older 
drivers, a cut-off score of 180 
seconds on the test is recommended  
(McCarthy & Mann 2006). A more 
conservative cut-off score of 90 
seconds has been recommended for 
stroke drivers (Devos et al 2011).

Frontal Assessment 
Battery (FAB)

The FAB was found to be sensitive to 
frontal lobe dysfunction and 
correlated significantly w ith the  
Wisconsin Card Sorting Test (number 
of criteria achieved r=0.77, P<0.001, 
and number of perseverative errors 
rho=0.68, P<0.001). The test also 
demonstrated significant discriminant 
validity and inter-rater reliability 
(Dubois et al 2000).

FAB has not been reported in the  
driving literature.

Behavioural 
Assessment of 
Dysexecutive Syndrome 
(B A D S )-Z o o  M ap  

subtest

Interrater reliability on the Zoo Map  
test was good with correlations of 
between 0.90 and 1.00, all significant 
at P<0.001. Zoo M ap test was sensitive 

to detecting difference in performance 
between controls and patients with 
brain injury (t=2.63, P<0.0001), and 
the Zoo Map test of the BADS was the 
most highly correlated subtest with 
others' subjective ratings of executive 
problems P<0.001 (Wilson et al 1996)

BADS has been recommended for 
inclusion in off-road testing (Vestri & 
Marchi 2009), but has not been 
reported in the driving literature. 
Components of the BADS (key 
search test, action programme, rule 
shift) have been included in the  

development of the Rookwood 
Driving Battery (McKenna et al 2004, 
Rees et al 2008).
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3.4.5. The On-road Assessment

All patients who com pleted the occupational therapy off-road assessment w ere  referred on fo r an 

on-road assessment as per the existing pathway in place at the hospital w here the study was 

based. Typical on-road practice was that each patient was assessed driving th e ir own car w ith only 

the driving assessor in attendance. For the purposes of this study it was agreed betw een the  

researcher, the driving assessor, and the stroke consultant that the researcher be present during 

the on-road assessment as an observer sitting in the back seat o f the car. The final decision of 

fitness to drive was solely the responsibility o f the driving assessor, the researcher's role was to  

observe the patient's perform ance and note the process and outcom e o f the on-road assessment.

The typical practice o f the driving assessor was to  com plete all on-road assessments in the  

patient's own local area w ith each patient driving the ir own car. Advantage o f using an 

individualised route is th a t it allows fo r a m ore client centred approach to the on-road test but 

this m ethod places significant dem ands on the assessor to anticipate environm ental demands 

(Dickerson et al 2012). A skilled on-road driving assessor can incorporate strategic level 

components w ithin the on-road test, particularly when testing on standardised or fixed routes 

w here the assessor is very knowledgeable w ith  regard to the route layout, how ever, this may be 

m ore difficult in a local route if the assessor is unfam iliar w ith the area. In the current study the  

on-road assessment focused prim arily on the operational and tactical levels o f driving skill, 

typically with the assessor giving instruction and directional cues to the patient being tested. The 

assessment o f higher level strategic skills w ithin the on-road test as outlined by Dickerson et al 

(2012) w ere not incorporated in the on-road testing as observed in the current study.

Typically, standardised on-road assessments w ere not used by the on-road assessor to rate on

road driving perform ance. For the purposes o f the  study the researcher sourced tw o  on-road  

assessment form ats reported in the international literature in order to  obtain some quantitative  

measure o f the on-road perform ance. The tw o  structured on-road rating scales selected w ere as 

follows:

i. TRIP (Test Ride for Investigating Practical Fitness to Drive) (De Raedt & Ponjaert- 

Kristoffersen 2000)

ii. JRHREF (Jewish Rehabilitation Hospital Road Evaluation Form) (M azer et al 1998)

As each patient would be assessed in the ir local area a generic rating scale was required as each 

assessment route would be d ifferent, these tw o  rating scales w ere chosen as both are not route  

specific, o ther on-road rating form s such as the W ashington Road test (Hunt e t al 1997) are 

designed for a specific route and would not be applicable to the present study. Both assessments
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have been reported on in the stroke driving literature, the JRHREF having been used in a Canadian 

study (Mazer et al 1998), and the TRIP used in a European study (Akinwuntan et al 2006). Even 

though both scales are generic on-road rating scales the content of each scale is different. The 

TRIP rates specific driving behaviours during particular driving tasks, for example, a rating of 

steadiness of steering is taken under eight different conditions; on straight roads without 

distraction, with distraction, on curves without and without distraction, all four steering 

behaviours are further rated when driving at speeds below and above 50km. Whereas the JRHREF 

ratings are more focussed on an overall rating of driving performance, with one rating for overall 

control of the steering wheel for the duration for the whole test. Generally, the JRHREF gives a 

rating of overall driving performance during the whole test as opposed to scoring driving skills 

under different conditions. The JRHREF also contains a section on 'general skills' that include a 

rating of non-specific driving skills observed during the execution of the driving task such as 

decision making, planning ability, and behaviour. On review of the scales it was felt that both 

scales were measuring different on-road performances and given the absence of any standardised 

on-road rating scale usage in Ireland it was decided to trial both scales in the study. The 

occupational therapy researcher completed these two rating scales for each participant after the 

completion of each on-road assessment.

3.4.5.1. TRIP (Test Ride for Investigating Practical Fitness to Drive) (De Raedt & Ponjaert- 

Kristoffersen 2000)

The TRIP has been used as the on-road assessment form in several Belgian driving studies 

examining return to driving after stroke (Akinwuntan et al 2006; Akinwuntan et al 2002). The TRIP 

forms rates the patient's driving ability in 11 areas as follows; 1) Lateral position on the road, 2) 

lane position change, 3) distance from car in front, 4) speed, 5) visual behaviour and 

communication, 6) traffic signals, 7) mechanical operations, 8) anticipation, 9) understanding, 

perception and quality of traffic participation, 10) turning left, and 11) joining the traffic stream. 

Item 10 (turning left) was altered to turning right for this study as in Belgium driving is on the right 

hand side of the road while in Ireland driving is on the left hand side of the road.

Within each of the 11 categories there are various numbers of observations that the assessor 

rates. There are 50 observations that are rated on a four point scale of Insufficient (score 1), 

Doubtful (score 2), Sufficient (score 3), Good (score 4). In addition there are three extra 

observations, one each in the categories of lateral position on the road, distance from car in front, 

and speed, where a rating is given on a three point scale, thus the maximum score possible on the 

TRIP is 209 and higher scores indicate better performance (DeRaedt & Ponjaert-Kristoffersen
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2000). However cut-o ff scores have not been published on the TRIP recommending at what score 

the patient is safe to drive or not.

The researcher completed the TRIP scale fo r all the on-road assessments where he was present as 

an observer. The driving assessor agreed to complete the TRIP scale fo r a proportion o f the on

road assessments in order to check fo r correlation and inter-rater reliability between the 

researcher and the driving assessor. This was also used in an a ttem pt to check for and reduce bias 

on the part o f the researcher as all o f the participants taking the on-road test were known to him 

through the completion o f the off-road assessment and may influence his on-road ratings.

B.4.5.2. JRHREF (Jewish Rehabilitation Hospital Road Evaluation Form) (Mazer et al 1998)

The JRHREF was used by Mazer et al (1998) in the ir study assessing fitness to drive among a stroke 

cohort in Canada. The JRHREF gives a rating o f the overall driving performance follow ing the on

road test and the scale consists o f 34 observable driving behaviours under the headings of; use o f 

controls (4 items), manoeuvres (15 items), specific goals (7 items), and general skills (8 items).

Each item is rated on a five point rating scale as follows:

5 = adequate and secure 

4 = adequate after correction 

3 = acceptable but still makes errors 

2 = requires training and evaluation 

1 = not able

The JRHREF was completed by the researcher fo r each on-road assessment where he was present 

as an observer. The maximum possible score on the JRHREF is 170, higher scores indicate better 

performance. Cut-off scores to  indicate whether a person is safe to  drive or not have not been 

published.

3.4.5.S. Visual Analogue Scale (VAS) Rating of Overall On-road Driving Performance

Upon completion o f each on-road test both the driving assessor and the research occupational 

therapist rated the ir impression o f the participant's overall driving performance on a visual 

analogue scale from 1 to 10 (1 = to ta lly  unsafe to drive, 10 = tota lly safe fo r unrestricted driving). 

The VAS rating was conducted independently and w ithout conferring.
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Table 3.3: Overview of On-road Test Psychometrics used in t he Current Study
On-Road Assessment Psychometrics Use in Driving Research
Jewish Rehabilitation 
Hospital Road 
Evaluation form 
(JRHREF)

JRHREF only reported in one study. 
Very lim ited inform ation on 
psychometrics. Inter-rater 
reliability o f the JRHREF on a 
lim ited sample size (n = 5) was 
reported to be good, unclear if 
in ter-rater agreement was based 
on the determ ination o f pass/fail 
outcome or on the actual scores on 
the scale (Mazer et al 1998)

Only reported in one paper 
(Mazer et al 1998). Used mainly 
as a guide, final decision on 
suitability to drive based on OT 
and driving school instructor's 
review o f client's performance. 
Final outcome was pass or fail 
but no indication o f JRHREF 
scoring pattern given fo r the 
outcome groups. No cut o ff 
scores published.

Test Ride for 
Investigating Practical 
Fitness to Drive (TRIP)

Scoring agreement on sub-items o f 
the TRIP showed moderate to 
substantial agreement between 
raters. Inter-rater reliability o f the 
13 subcomponents o f the TRIP 
varied from moderate to very high 
(ICC ranged from  0.63 to  0.87). 
Criterion validity revealed 78.9% 
agreement between on-road and 
off-road classification o f pass or fail 
(off-road classification based on 
SDSA (Nouri & Lincoln 1992 - 
Stroke Driver Screening 
Assessment). However actual 
scores on the TRIP were not used 
fo r the analysis o f criterion validity, 
rather the driving assessors final 
classification o f pass/fail was used 
and compared to pass/fail 
classification on SDSA.
(Akinwuntan et al., 2003; 2005)

TRIP has been reported in more 
studies, particularly the Belgian 
studies. However, as w ith  the 
JRHREF, the TRIP scores in 
isolation do not appear to 
determ ine the final classification 
o f fitness to drive, this is usually 
decided by the combined clinical 
judgement o f the off-road and 
the on-road assessors. Actual 
TRIP scores were not reported in 
the studies where it was used 
and no cut-off scores are given.

S.4.5.4. Overall Outcome Classification Following On-road Assessment

The Driving Instructor assessed each participant referred as per usual practice and advised the 

person o f the outcome o f the on-road assessment. The researcher documented any feedback or 

driving advice given to the participant by the driving assessor, based on this advice the researcher 

classified the driving outcome for each participant. The categories o f driving outcome were 

designed by the researcher to document the driving outcome from the on-road assessment 

follow ing prelim inary discussion w ith the driving assessor and referring to previous categorisation 

o f driving outcomes as reported in the research (Akinwuntan et al 2006; Akinwuntan et al 2002). 

Safe fo r immediate return to unrestricted driving 

Safe fo r immediate return to restricted driving 

Lessons recommended 

Not safe to  drive/Fail
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Safe fo r im m ediate return to unrestricted driving w/as used w hen the patient was advised by the  

driving assessor th a t they w ere safe to drive as per norm al w ith  no restrictions.

Safe for im m ediate return to restricted driving was used w hen the patient was advised by the  

driving assessor th a t they w ere safe to  drive but w ere advised to lim it or restrict the ir driving in 

any m anner. Examples o f restrictions would be to lim it driving w ithin the patient's local, fam iliar 

areas, to  avoid heavy traffic conditions, avoid night driving, to  take a gradual/phased return to  

driving etc.

The lessons recom m ended category was used w hen the driving assessor recom m ended that the  

patient take form al driving lessons from  an approved driving instructor.

Not safe to drive/Fail was used if a patient was advised by the  driving assessor to  cease driving.

3.4.6. Six-month Follow-up

All patients who w ere  deem ed fit to  resume driving upon com pletion o f the  on-road test w ere  

fo llow ed-up by the researcher at six months post on-road test. The fo llow -up was designed to 

establish if the person was still driving six m onths a fte r the on-road assessment. At fo llow -up each 

participant was asked to rate both th e ir driving quantity  and self-perceived driving skill post 

stroke. Participants w ere also asked to provide some inform ation on the ir typical driving patterns  

in the six months post on-road test and to  com m ent on any accidents they may have had or any 

self-perceived im pact the stroke may have had on th e ir driving.

The fo llow -up consisted o f a telephone call to check if the person was still driving. Those who  

w ere  still driving at six months w ere requested to  com plete the following form s that w ere mailed  

out to them  by the researcher:

•  A brief self-rating form  o f th e ir current level o f driving and driving ability (see appendix)

•  A fo llow -up ADSES

•  A fo llow -up ADSES by proxy.

For any participant not driving at six months, reasons fo r driving cessation w ere  sought during the

fo llow -up telephone call and recorded by the researcher, these participants w ere  not asked to  

com plete the fo llow -up forms. W here telephone contact was unsuccessful at fo llow -up the  

in form ation  was mailed out w ith a brief explanation, all participants w ere  forw arded a stam ped  

addressed envelope to  return the form s to the researcher.
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3.4.7. Analysis

All standardised tests w ere adm inistered according to the test manuals and scored accordingly. 

SPSS version 16 and PASW Statistics 18 w ere used to analyse the data, external advice o f a 

statistician was sought during the analysis, and ongoing analysis was guided by reference to SPSS 

analysis m anual (Pallant 2007). For the most part the analysis was descriptive, measures o f central 

tendency and dispersion are presented through the use o f m edian values w ith  range o f scores on 

the measures, m ean values and standard deviations (SD) are also presented. Com parative analysis 

was com pleted using non-param etric techniques and therefore  the m edian and range values are 

most appropriate, how ever m ean and SD are also given as in some cases these values are m ore  

readily understood.

For the inferential analysis non-param etric techniques w ere em ployed fo r a num ber o f reasons 

related to sample size, normal distribution assumptions could not be m ade, and the ordinal 

nature o f the data collection tools used (A jetunm obi 2002).

•  Sample Size; The overall sample size was small and when the sample was fu rther stratified  

into subgroups, the numbers in each subgroup w ere small and subgroups w ere unequal in 

size. It is recom m ended that w hen analysis is being com pleted on small clinical samples 

that non-param etric statistical analysis should be used (Portney & W atkins 2009).

•  Skewed Distribution; A basic assumption underlying the selection o f param etric statistical 

analysis is th a t the data are norm ally distributed. In any small clinical sample the  

distribution is typically not expected to fo llow  a normal curve, w hen graphed the  

distribution o f the data emerging from  the current study tended to  represent a skewed or 

non-sym m etrical distribution (see graphical presentation o f descriptive results in 

appendix). Therefore, non-param etric analysis would be considered the most appropriate  

statistical analysis m ethod (Portney & W atkins 2009).

•  M easurem ent Scales; The m ajority o f the m easurem ent scales used in this study w ere  

ordinal in nature, a feature  o f ordinal scales is that the interval betw een categories is not 

fixed. It has been recom m ended th a t when this level o f m easurem ent is used non- 

param etric statistical analysis is the  preferred m ethod o f analysis (Portney & W atkins  

2009, Katz 2006).

Subgroup comparisons w ere conducted using M ann W hitney U Test w hen there  w ere tw o  

groupings. W hen there  w ere three subgroups, Kruskal Wallis analysis was used to  com pare across 

groups. Correlational analysis is considered the m ost appropriate analysis in exploratory  

observational studies (Portney & W atkins 2009), in this study exam ination o f the relationship  

betw een off-road and on-road variables w ere calculated using Spearman's Correlation. In
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compliance w ith accepted convention the significance level was set at the P < 0 .05  level fo r all 

analysis (Katz 2006).

3.5. Phase 2: Qualitative Follow-up Explanation

In a fo llow -up explanations m odel (Creswell & Plano Clark 2007) the quantitative data is collected  

and analysed first and is then follow ed by the collection and analysis o f qualitative data. This 

m ethod is used when qualitative data is needed to explain or expand on the preceding 

quantitative findings. The researcher identifies quantitative findings that need additional 

explanation or unexpected results th a t need exploration, the  explanatory qualitative data is then  

collected from  among participants (key inform ants) who can best explain the findings (Creswell &  

Plano Clark 2007).

As already stated a fo llow -up explanation m odel is typically used w hen fo llow -up qualitative data 

are needed in order to explain surprising or unexpected findings em erging from  the preceding 

quantitative study (Creswell &  Plano-Clark 2007). In the current study it becam e apparent during 

phase lb  (the clinical study) that all participants w ere being deem ed fit to drive following the on

road test. Upon com pletion o f the clinical study none o f the participants who com pleted the on

road test failed. This 100%  on-road success rate emerging from  the quantitative study was a 

surprising and unexpected finding, and was out o f context w ith  the international literature that 

reported a higher proportion o f stroke patients failing the on-road assessment. As the  

quantitative measures used in the clinical study w ere unable to com pletely explain or account for 

the  final outcom es w ith  regard to  driving status, a fo llow -up qualitative exploration o f factors that 

may have contributed or influenced this unexpected outcom e was required. The role o f mixed 

m ethod research has already been highlighted in such cases w here neither the quantitative or 

qualitative approach on th e ir own is sufficient in com prehensively capturing the nuances, detail 

and trends of the topic under study (Creswell & Plano Clarke 2007; Classen &  Lopez 2006;

Creswell e t al 2004)

The iterative process o f recognising the need for the qualitative fo llow -up explanation and the  

design o f this phase of the study began during the execution and analysis o f the clinical study. The 

lack o f on-road failures was discussed w ith  the on-road assessor and the research supervisors 

throughout the clinical study, alongside ongoing reflection by the researcher. As has been  

explained earlier, in the Irish context o f practice it is the on-road assessor in isolation who makes 

the  decision w h eth er the person is fit to  return to drive or not upon com pletion o f the on-road  

test, and this was how the final driving outcom e was decided in this study. W hen the high
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unexpected on-road success rate was discussed with the driving assessor it was suggested by the 

driving assessor that the most plausible explanation for this high success rate was a possible pre

selection bias related to the stroke patients who actually get referred for driving assessment in 

the first place. In other words, there was a possibility that only those stroke patients who were 

likely to pass were being referred by the clinicians (occupational therapists and stroke 

consultants) for on-road driving assessment.

Because the quantitative data gathered in the clinical study were not conclusively able to explain 

or account for the final fitness to drive outcome, it is possible that some additional subjective 

components may have been influential in the process of deciding fitness to drive after stroke. In 

order to explore this possible subjective component a qualitative approach to the follow-up was 

indicated, and a semi-structured interview approach was considered the most appropriate 

method of exploring this issue.

3.5.1. Purpose and Aims of the Qualitative Follow-up

When conducting mixed method research it is not unusual that questions or procedures of one 

strand emerge from the findings of the previous strand, and research questions evolve as the 

study unfolds (Teddlie & Tashakkori 2009). The purpose of this qualitative follow-up was to 

attempt to explore the subjective or qualitative factors that may have influenced the pre

selection and referral of stroke patients for formal driving assessment. A third aim of the 

qualitative follow-up interviews emerged, namely to attempt to understand and explain the 

unexpected 100% on-road success rate and lack of on-road failures observed in the clinical study. 

The aims of the qualitative follow-up phase of the study were refined as follows:

•  To explore and describe the clinical based pre-selection or filtering process that preceded 

the referral for formal driving assessment among stroke patients

• To describe the factors that influenced the therapist's and doctor's clinical decision 

making with regard to determining suitability to return to driving among their stroke 

patients.

•  To explore factors that may explain the absence of failures observed following on-road 

testing in the clinical study.

3.5.2. Semi-structured Interview

The method chosen to address the specific questions that emerged during the clinical study was a 

semi-structured interview approach with a group of purposively selected key informants. Because 

the purpose of the interviews were targeted on explaining the unexpected findings of the clinical 

study, an interview guide approach as described by Patton (2002) best suited the purpose of this
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phase o f the study. In this approach an interview  guide is developed th a t lists questions or issues 

to be explored through the m edium  of an interview . Using this approach the same basic line o f 

enquiry is fo llow ed for each participant, the interview  guide provides topics w ith in  which the  

in terview er is free to explore and probe to elucidate the subject area. Although an interview  

guide is used, the interview  itself is not rigidly bound to  a pre-determ ined sequence of 

questioning, instead the in terv iew er may decide the sequence and wording o f questions during 

the course o f the interview  (Patton 2002). In this study the interviews w ere conducted in a 

m anner that allowed the interview  fo llow  a conversational style w hile rem aining focussed on a 

particular predeterm ined subject, nam ely the process o f clinical decision making w ith  regard to  

determ ining suitability to  return to driving a fter stroke (Patton 2002).

In this study the topics and issues fo r discussion w ere specified to the interview ee in advance 

through the provision o f an in terview  guide to each participant outlining the main areas that 

would be addressed in the interview  (see appendix 5). The interview  preparation guide outlined  

the main reason fo r the interview  and outlined four main areas that the in terview  would be 

structured around as follows:

•  Briefly describe the process o f determ ining fitness to return to driving a fte r stroke in your 

clinical setting?

•  In your clinical opinion why are some stroke patients referred for driving assessment and 

not others?

o W hat are the factors that influence the referral fo r a form al driving assessment? 

o W h at clinical markers are influential in the  decision to refer a patient w ith  stroke 

fo r a driving assessment? 

o W h at clinical markers would rule out a referral for a driving assessment?

•  Are there  some stroke patients who you would consider safe to return to  driving w ithout 

referring for a form al driving assessment? If so, w hat are the characteristics o f this group  

of stroke patients and w hat distinguishes them  from  stroke patients w ho you feel should 

undergo a form al assessment fo r driving?

•  Generally, do the final outcom es o f the on-road assessment confirm  or contrast w ith  your 

original clinical opinion on the  person's fitness to  drive?

The actual interviews themselves fo llow ed the general outline o f the  interview  guide fo r each 

participant. Carter and Henderson (2005) recom m end th a t sem i-structured interviews are  

typically designed following th ree stages: introduction, initial questions followed by open ended  

questions, and concluded w ith  a 'ro und ing -o ff question. The interview  guide used in this study 

allowed fo r the interviews to follow  this recom m ended structure. Each interview  started w ith  an
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introduction to the topic for discussion, broad aims of the research were outlined by the 

researcher and an explanation of how the data would be used. Confidentiality was assured, and 

informed consent obtained. The initial question focussed on building a picture of the participant's 

context of practice, each participant was asked to describe how the issue of driving is addressed 

in their clinical setting. This question required a reportive style answer, and was generally easy to 

answer and was not overtly sensitive, without much need of in-depth probing on the part of the 

researcher. This type of initial questioning allowed for the creation of a comfortable atmosphere 

before moving on to more open ended and probing questions (Carter & Henderson 2005). 

Questioning then moved on to topics that required more reflection on the part of the participant, 

asking them to reflect on the characteristics of the stroke patients that influenced their clinical 

decision making with regard to determining the patient's suitability to return to driving. This part 

of the interviews usually involved more in-depth probing by the researcher and it was usually at 

this stage that supplementary but related questions were posed by the researcher depending on 

the responses, expertise, and experience, of the participant as is allowed for in semi-structured 

interviewing (Carter & Henderson 2005; Patton 2002). Finally each interview closed with a 

'rounding off' question, each participant was asked if they had any recommendations to make on 

how they would like to see this area of practice develop in the future, and they were also given 

the opportunity to add anything else they themselves thought important in relation to the study.

3.5.3. Theoretical Framework Guiding the Qualitative Design

The need for the qualitative semi-structured interviews emerged during the study and the 

purpose of this qualitative component of the study was to attem pt to understand and explain the 

findings from the previous stage of the study, typical of a follow-up explanation model (Creswell & 

Plano Smith 2007). The approach to the qualitative component of this study does not fit the 

established qualitative theoretical frameworks such as phenomenology or grounded theory that 

guide the design, execution, and analysis of qualitative research. The purpose of the interviews 

was to explain the findings and offer insights (such as context of practice issues), that may explain 

the unexpected results from the clinical study, therefore, the function of the interviews was more 

explanatory or descriptive. The theoretical framework that best describes the design of the 

qualitative component of this study is Qualitative Description (QD) as described by Sandelowski 

(2000) and Neergaard, Olesen, Andersen & Sondergaard (2009).

"Qualitative descriptive studies have as their goal a comprehensive summary of events in the 

everyday terms of those events" (Sandelowski 2000, page 334). Qualitative description aims to 

provide a rich description of experiences, events or processes in easily understood language, 

however, it does not aim to provide thick description, theory development, or interpretative
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meaning of event or experience (Sullivan-Bolyai, Bova & Harper 2005). Qualitative description is 

suited to studies where the aims of the study are to provide a straight description of phenomena 

and as such it is a frequently applied methodology in studies within the practice disciplines 

(Sandelowski 2000). QD studies by their design have the potential to translate directly to health 

care situations and provide clear information on ways to improve care provision (Sullivan-Bolyai 

et al 2005). Qualitative description is also recommended as a relevant approach in medical and 

mixed method research where the aim of the research is to get first hand knowledge of patients', 

relatives' or professionals' experiences (Neergard et al 2009).

The qualitative component of the current study meets all the criteria or design features of 

qualitative description (QD) as outlined by Neergaard et al (2009), and Sandelowski (2000);

i. QD is founded in existing knowledge and the design of QD studies encompass a mixture of 

components and techniques of the established qualitative methodological frameworks

ii. Purposive sampling is most appropriate in QD studies

iii. Usually semi-structured interviews with open ended questions are used

iv. Data are typically analysed using content analysis

V.  The analysis used in QD research is less interpretative than that of the established

qualitative methodologies, the results of QD research are reported descriptively staying 

close to the data.

3.5.4. Participants

Within the Irish context of practice the key stakeholders in the decision making process of 

determining fitness to return to drive following a stroke are the occupational therapist, the stroke 

consultant, and the driving assessor. As this phase of the study was primarily focussed on the 

clinical based decision making process influencing which stroke patients were selected or 

considered appropriate to return to drive, the majority of the interviewees were the stakeholders 

involved in the clinical phase of the decision making, namely the occupational therapist and the 

stroke consultants. In addition, a small number of driving assessors were also included for 

interview, although they would not have any part in the clinical based pre-selection process, their 

inclusion in the interviews was to confirm if there typically was a high on-road success rate among 

stroke patients and if the on-road findings from the clinical study reflected typical on-road 

assessment outcomes for stroke patients.

In qualitative research, the researcher intentionally selects individuals (key informants) that can 

provide the necessary information. Key informants are specifically selected for interview based on 

their experience and expertise in the area under exploration in the study (Creswell & Plano Clarke 

2007; Lysack, Luborsky & Dillaway 2006). Purposive sampling is a sampling method used in
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qualitative research  to  delibera te ly  se lect partic ipants w ho reflect som e  fea tu re  or  characteristic  

of in te res t  (Carter & H enderson  2005). This was th e  sampling m e th o d  used in this s tudy  with th e  

aim of recruiting a h o m o g en o u s  g roup  o f  partic ipants  th a t  would em b o d y  a subgroup  with 

distinctive characteristics  (Creswell & Piano Clarke 2007). The distinctive characteristic  o f  the  

partic ipants  se lec ted  for this s tudy  w as  th a t  they  all had experience  in addressing driving issues 

am ong  s troke patien ts , and w ere  th e re fo re  able to  provide insight into th e  p rocesses  involved, 

this type  of  h o m o g en o u s  sampling is re c o m m e n d e d  w h en  th e  re sea rch er  w an ts  to  explore  a 

particular p h e n o m e n o n  in-depth  (Dickerson 2006).

3.5.5. Recruitment and Ethics

Hospitals t h a t  had a ded ica ted  stroke t e a m  with a sen ior occupational th e rap is t  w ere  specifically 

ta rg e ted  for recru itm ent,  a geographical sp read  was incorpora ted  into rec ru itm en t with 

partic ipants recruited  from Dublin, Cork, Kildare, Galway and Limerick. A snowball o r  ne tw ork  

approach , as previously described  in phase  l a  (Carter & H enderson  2005), w as also em ployed 

during rec ru itm en t w h e re  partic ipants  r e c o m m e n d e d  o r suggested  additional participants. This 

w as particularly so in th e  case of  o n e  driving a ssesso r  who suggested  several the rap is ts  who 

typically re ferred  s troke pa tien ts  for on-road  assessm en t.

The senior occupational the rap is t  and stroke  consu ltan ts  a t th e  hospital w h e re  th e  clinical study 

(phase lb )  w as  conduc ted  w ere  invited to  partic ipate  in th e  interviews as w as th e  driving assessor 

w ho com ple ted  th e  on-road  a sse ssm e n t  c o m p o n e n t  of th e  clinical study. These partic ipants  w ere  

req u es ted  to  partic ipate  in th e  interviews as they  may have specific insights into th e  pre-selection 

p rocesses  th a t  may be specific to  th e  s troke  partic ipants  recruited  to  th e  clinical study.

Each potentia l  partic ipant w as co n tac ted  by th e  re sea rch er  by te le p h o n e  to  outline th e  main 

objectives and p rocess  of  th e  interview. The partic ipants w ho indicated a willingness to  

partic ipate  in th e  interviews w ere  th e n  mailed o u t  a partic ipant inform ation le t te r  and an 

interview p repara t ion  guide (see appendix  5). A 'cooling-off' period o f  seven  days is required  by 

th e  University Ethics C om m ittee  prior to  obtaining inform ed co n sen t  and  da ta  collection, in 

com pliance with this req u irem en t  a follow-up te le p h o n e  call o r  email w as sen t  approxim ate ly  10 

days a f te r  th e  in form ation le t te r  and interview prepara t ion  guide to  confirm th a t  th e  partic ipant 

w as still willing to  be in terviewed, a t this tim e a suitable t im e  and place w as arranged  for  the  

interview. Each interview w as  a rranged  a t  th e  convenience  o f  th e  partic ipant and all involved th e  

resea rcher  travelling to  th e  partic ipant 's  place of work to  com ple te  th e  interview. Signed consen t  

w as ob ta ined  by th e  re sea rch er  a t  th e  c o m m e n c e m e n t  of each  interview. Ethical approval for this
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phase of the study was obtained fronn the Research Ethics Comnnittee of the Faculty of Health 

Sciences at Trinity College Dublin (see appendix 6).

3.5.6. Analysis

Each interview followed the structure and general progression of topics as set out in the interview 

preparation guide, and because a semi-structured approach was used, areas could be probed 

further and in more depth depending on the individual participant's answers and their particular 

skill set or expertise (Patton 2002). The interviews were recorded (Olympus DS-55 digital 

recorder) and transcribed verbatim by a professional transcriber.

The researcher listened to each interview within 24 hours of completion of the interview to check 

the recording and to begin to form some basic summary of the issues emerging within the 

interviews. This process was also used to guide the development of future interviews. Notes were 

taken on listening to each interview to highlight areas that the researcher may need to probe or 

emphasis further in future interviews. The researcher kept an ongoing diary o f reflections and 

summary of main issues that emerged within the interviews to inform future interviews and also 

for use in the preliminary coding stage. This ongoing reflection and summary also assisted in 

ensuring that the interview findings were remaining focussed on the objectives of the study.

3.5.6.1. Coding

Upon receipt of the printed transcripts the researcher listened to the audio of all the interviews 

again while reading the transcript to check for accuracy in the transcribing, and began making 

notes on the transcripts to assist with the initial coding. All transcripts were then re-read alone 

and the process of initial coding began with notes made in the margins of the transcript.

The transcribed interviews were read and re-read by the researcher, and the transcripts were 

broken into sections or units according to their content during the process of initial coding. The 

first cycle coding mechanism used to code the transcripts followed an elemental method of 

coding (Saldana 2009). Elemental coding methods are foundation methods to code qualitative 

data using basic but focussed filters when reviewing the text. Structural coding is one such 

elemental coding method, using this method the questions used to frame the interviews can be 

used as a foundation coding framework (Saldana 2009). Structural coding acts as a labelling 

method allowing the researcher to initially categorise the data and usually results in the 

identification of large segments of text under broad topics, these broad topics form the basis for 

further analysis (Saldana 2009). This method of first cycle coding is considered appropriate for
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exploratory  investigation and w hen  senni-structured da ta  ga thering  pro tocols  have b e e n  used 

(Saldana 2009).

Accordingly, th e  first cycle coding in this s tudy  w as guided by th e  research  aims, th e  s t ru c tu re  of 

th e  interviews and th e  interview guide f ram ew ork . As an  initial s tructura l coding m echanism  

sections o f  transcrip ts  w ere  coded  according to  four broad  topic  areas: s tratification, process, 

relationship, and recom m endations .

i) W as th e re  a clinical based  S tra tif ica tion  o f  s troke pa t ien ts  with regard  to  suitability of 

th e  stroke  pa tien t  to  return  to  drive.

ii) W hat w as th e  Process th a t  guided such stratification

iii) W hat w as th e  R elationship  b e tw e e n  th e  off-road and on-road  phases  o f  a s se ssm en t

iv) W hat w ere  th e  R e c o m m e n d a t io n s  for fu tu re  practice.

Following th e  first cycle s tructural coding su b s e q u e n t  coding w as  guided by a basic c o n te n t  

analysis approach . Qualitative co n ten t  analysis is a generic  m e th o d  of analysis th a t  is in d e p e n d e n t  

of theore tica l perspective o r  f ram ew orks (Julien 2008). Although c o n te n t  analysis is so m e tim es  

seen  as a first s tage  in qualitative analysis it is increasingly used as a co m p le te  m e th o d  for analysis 

in its own right of interview da ta  in health  services research  (Donovan & S ander  2005). M oreover, 

within th e  con tex t  of  th e  cu rren t  study, qualita tive c o n te n t  analysis is cited as th e  analysis 

s tra tegy  bes t  su ited  to  qualitative descrip tion  research  (Sandelowski 2010; N eergaard  e t  al 2008; 

Milne & Oberle 2005; Sandelowski 2000).

Using basic c o n te n t  analysis, subca tego ries  o f  codes  within each  of th e  fou r  b road  top ic  areas  

w ere  deve loped  using topic coding, ca tegories  w e re  c rea ted  within each  top ic  area  and  sections 

of  transcrip t coded  within each  category  (Richards & M orse 2007). Sections o f  transcr ip t w ere  

coded  into t h e se  ca tegories  th rough  th e  recognition of similarities b e tw e e n  th e  c o n te n t  of  th e  

text, each  section of t ranscrip t to  be coded  w as  c o m p ared  to  th e  a lready  co d ed  tex t  within th e  

category  using fea tu re s  of  co n s tan t  com para tive  coding m ethodo logy  (Glaser 1965).

Initially th e  coding w as  com ple ted  by hand, reading each  transcrip t and  noting th e  ca tegories  

along th e  margins, this m e th o d  was c o m p le ted  for 10 transcrip ts . These initial 10 transcr ip ts  w ere  

th e n  re-read by th e  resea rcher  to  check for  consistency in th e  allocations o f  tex t  within each  

category  using a basic co n s tan t  c om para tive  approach . During this topic  coding of th e  10 

transcrip ts , overlap and similarities in th e  ca tegories  w e re  highlighted and ca tego ries  w ere  

am alg am ated  or m oved to  a n o th e r  topic  a rea ,  this iterative process and con tinued  revising within 

th e  analysis is typical w hen  using c o n te n t  analysis (Julien 2008). For exam ple ,  several ca tegories
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th a t  w ere  initially c o d ed  within Stratification overlapped  with ca tegories  coded  un d e r  Process as 

pa tien t  characteristics th a t  influenced th e  th e rap is t 's  o r  d o c to r 's  s tratification o f  th e  p a tien t  for 

driving w ere  also tak en  into considera tion  as par t  o f th e  p rocess  o f  decision making. Sections of 

tex t  w ere  coded  into m ore  than  o ne  category  as appropria te .

Following discussion with the  research  supervisor regarding th e  coding s tra tegy  and progress, and 

p e e r  review of coded  transcripts, all 26 transcrip ts  w ere  im ported  into th e  NVivo9 so ftw are  

co m p u te r  package. The fram ew ork  of ca tegories  (referred to  as 'n o d e s '  in NVivo9) w ere  

es tablished in th e  NVivo9 p rog ram m e according to  th e  ca tegories  identified during th e  hand 

coding. The re se a rc h er  th e n  coded  all 26 transcrip ts  (including re-coding of th e  initial 10 

transcripts) using th e  NVivo9 package, new  'n o d es '  w ere  a d d e d  as app rop ria te .  At regular 

intervals th ro u g h o u t  t h e  coding process th e  re sea rch er  read  th rough  th e  sec tions of  tex t  already 

coded  within each  n o d e  to  check for similarities and consistency within th e  coding (constan t 

comparison). On com ple tion  of th e  coding, each  ca teg o ry /n o d e  w as prin ted  o u t  and th e  sections 

o f  tex t  contributing to  each  category  w as re-read by th e  re sea rch er  to  check for consistency 

within th e  c o n te n t  o f  each  ca tego ry /node .

At this stage in th e  analysis very large a m o u n ts  o f  tex t  had b een  coded  un d e r  th e  four topic areas. 

In all, 56 c a te g o r ie s /n o d es  w ere  identified during topic coding, Stratification (19 nodes). Process 

(19 nodes). Relationship (8 nodes). R ecom m endations  (10 nodes). In o rd e r  to  refine th e  da ta  

fu r ther  th e  a im s and objectives of th e  follow-up interviews w ere  revisited a t  th is  t im e  to  assist 

with th e  final ca tegorisa tion  and coding of th e  da ta .  The main aim of th e  follow-up interviews 

were:

(i) To explore  and describe th e  clinical based  pre-selection  o r  filtering process th a t

p reced ed  th e  referral for formal driving a sse ssm e n t  am ong  s troke  pa tien ts

(ii) To describe  th e  factors th a t  influenced th e  th e rap is t 's  and d o c to r 's  clinical decision

making with regard to  de te rm in ing  suitability to  re tu rn  to  driving am o n g  the ir  s troke 

patien ts .

(iii) To explore  factors th a t  may explain th e  ab sen ce  of  failures o bserved  following o n 

road tes ting  in th e  clinical study.

The exploration of th e  clinical based  pre-selection  or  filtering of s troke  pa t ien t 's  suitability for 

driving was reflected  within th e  n odes  identified in th e  'stra tification ' topic  a rea .  Factors th a t  

influenced th e  th e ra p is t 's  and d o c to r 's  clinical decision making w ere  primarily reflected within th e  

nodes identified in th e  'p rocess ' topic area. Following this clarification of  th e  research  aim s and 

based on th e  em erg ing  findings during coding, a third topic a rea  labelled 'expec ta t ion  of success '
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was established. Sections of text that provided insights into the factors that may have contributed 

to the high on-road success rate noted in the clinical study already coded were then re-allocated 

into nodes within this new topic area as appropriate. The text coded under 'relationship' and 

'recommendations' were reassigned as appropriate under these three topic areas. The findings 

emerging from the follow-up interviews will be presented under these three headings of;

• Stratification

•  Process

• Expectation of Success

3.5.7. Methods to Increase Rigor in the Qualitative Study

Within qualitative research the relationship between the researcher and the research participant 

is an important research tool with the potential to enrich the study findings (Milne & Oberle 

2005). However, given the role of the researcher in qualitative research there is a possibility that 

the researcher may have undue influence or bias the findings. In this study semi-structured 

interviews were used to gather the data, semi-structured interviews require a higher level of 

clinical judgement and expertise on the part of the interviewer and while this allows for a more 

in-depth understanding of the area of interest it also potentially increases the vulnerability of the 

interview to interviewer bias (Taylor & Kielhofner 2006). This section will outline the efforts made 

to increase rigor in the execution and analysis of the qualitative findings commencing with the 

researcher's personal statement.

3.5.7.1. Personal Statement

As the researcher I was responsible for the collection and analysis of the data in the follow-up 

qualitative phase of the study. Within the collection and analysis o f qualitative research data the 

researcher is an integral part of the research process and may potentially influence the study 

findings (Carpenter & Suto 2008; Lysack et al 2006,). Therefore the credibility and authenticity of 

the researcher needs to be demonstrated, and the impact the researcher's background, 

perceptions, interest, training and beliefs may have on the study execution and findings needs to 

be stated (Carpenter & Suto 2008; Hansen 2006). An outline of these issues will follow. My 

professional background, training and involvement in the overall design and execution of the 

study have been outlined in the Introduction chapter. My reflections on the emerging outcomes 

of phase one of the study influenced the design of the follow-up interviews and will be outlined 

now.

From the outset of the study and following preliminary discussion with all the stakeholders 

involved I had expected that there would be some fails in the on-road test. My thinking in this
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regard w as also shaped  by th e  findings in th e  in ternational li terature  w h e re  substantia l 

pe rcen tag es  o f  on-road  fails w ere  recorded . However, it b ecam e a p p a re n t  very early on in th e  

clinical s tudy  th a t  all participants w ho  took th e  on-road  te s t  w e re  being d e e m e d  fit to  drive and 

nobody  was failing. In Ireland th e  on-road  te s t  is typically ou ts ide  th e  rem it o f  occupational 

therapy , th e re fo re ,  my role as re sea rch er  was as an obse rve r  in this part  of th e  process in th e  

cu rren t  study. My initial th o u g h ts  w e re  th a t  pe rhaps  a reason  for th e  lack o f  failures in th e  o n 

road te s t  may have been  th e  use of  local a rea  assessm en t.  All pa t ien ts  w e re  a ssessed  on a local 

a rea  rou te  as pe r  normal practice of th e  driving assesso r  and no tw o  pa tien ts  co m p le ted  th e  sam e  

on-road  route . One of my initial reflections w as th a t  th e  use of a m ore  s t ruc tu red  app roach  to  o n 

road tes t ing  such as th a t  advoca ted  in th e  li terature  may have yielded different on-road  results. 

My thinking in this regard w as shaped  by my reading of  th e  in ternational lite ra ture  on this topic, 

and my p o s tg rad u a te  training in occupational th e rap y  driving a sse ssm e n t  a t  La Trobe University. 

However, desp ite  th e  shortcom ings in th e  on-road  tes ting  from a research  perspective  and th e  

uns tandard ised  na tu re  of th e  on-road  tes t ,  I would have agreed  with th e  final driving classification 

for m os t  o f  th e  pa tien ts  com pleting th e  on-road  assessm en t.  However, I did feel if a m ore  

s tandard ised  on-road  app roach  had been  used with clear-cut fail and pass criteria th e  o u tco m e  

may have b een  d ifferent for a small subgroup  o f pa tien ts  upon com pletion  of  th e  on-road  tes t .  I 

was also very concerned  th a t  th e  em erging  findings w ere  no t com patib le  with th e  published 

li te ra ture  in th e  area.

Reflection on th is  d ilem m a and considera tion  of  possible reasons  for this unexpec ted  o u tco m e  

was an ongoing process during th e  clinical study. This reflection w as based  on my own 

observa tions  and thinking initially, and th en  involved discussion with th e  research  supervisors and 

th e  driving assessor  involved. Following discussion with th e  driving assesso r  a suggestion w as 

m ade  th a t  pe rhaps  th e  clinical a s se ssm en t  process was filtering o u t  th e  fail pa t ien ts  and only 

th o se  w ho w ere  going to  be successful w ere  being referred . However, I had designed and 

com ple ted  th e  occupational th e ra p y  off-road a sse ssm e n t  for th e  pa t ien ts  referred  to  th e  s tudy 

and it w as  never  th e  in tention th a t  th e  off-road be used to  filter peop le  o u t  o f  th e  on-road  tes t .  

Therefore , it m ight be suggested  th a t  som e  process  preceding th e  referral for th e  formal off-road 

te s t  may have b een  th e  filter in th e  cu rren t  study.

It w as within this background th a t  t h e  follow-up qualitative c o m p o n e n t  of  th e  s tudy  was designed 

and execu ted . My thinking had b een  shaped  by th e  literature , my training, my involvem ent in th e  

design and execution of th e  off-road a sse ssm en t  and my o bservations of  th e  on-road  process. The 

reasoning for th e  follow-up explanation interviews w as to  a t te m p t  to  uncover or  explain why th e  

findings from th e  clinical s tudy  w ere  as th ey  w ere ,  and w h a t  reasons  m ight explain th e
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unprecedented success rate when comparisons were made to the international stroke driver 

literature. I was aware of my own bias, criticism, and thinking, as outlined above when designing 

the follow-up qualitative phase of the study. I was also aware of the need to keep these opinions 

and biases in check so as not to influence the execution and findings from the qualitative follow- 

up interviews.

The theoretical framework chosen to guide the analysis of the interview findings was qualitative 

description, which appeared the most appropriate framework for the type of data collected and 

the focus of the study. This approach may also help minimise the researchers influence and bias 

during the analysis as it is the least interpretative of the qualitative methodologies and attempts  

to stay close to the data (Sandelowski 2000). Strategies to ensure trustworthiness and scientific 

rigor specifically in the conduct of qualitative description research (Neergaard et al 2009; Milne & 

Oberle 2005) were followed throughout the data gathering and analysis of the qualitative study in 

an effort to increase the credibility of the findings and also to decrease my own bias and influence 

on the emerging findings. These methods to increase the trustworthiness of the qualitative 

findings will now be presented.

3.5.7.Z. Trustworthiness and Credibility

Within medical research qualitative research methods have become increasingly recognised and 

valued, but there is an ongoing requirement to ensure and enhance rigor in such research 

(Barbour 2001). There are a variety of methods put forward as a guide to enhancing rigor in 

qualitative research, but using a checklist approach to these methods does not confer rigor on a 

study if it is not embedded in a broader understanding of qualitative research design and data 

collection (Barbour 2001). Several methodological processes have been proposed to enhance 

trustworthiness and credibility during qualitative data collection and analysis such as prolonged 

engagement, reflexivity, peer debriefing (reliability), and stakeholder checks (validity) (Taylor & 

Kielhofner 2006).

Four strategies have been proposed to ensure scientific rigor specifically related to QD research: 

authenticity, credibility, criticality, and integrity (Neergaard et al 2009; Milne & Oberle 2005). 

These strategies are interrelated in that the credibility of a study enhances the authenticity of the 

study, while the integrity of a study is a reflection of the study's criticality.
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Table 3.4: Methods to Ensure Rigor in Qualitative Description Research
Strategy to increase 
scientific rigor

Contributing Factors Methods to enhance rigor Used in the 
current study

C redibility  and  

A uth entic ity

Ensuring Freedom  to Speak Purposive Sam pling  

Sam ple Size

Ensuring Partic ipant-D riven  

data

Ensuring Participants' Voices  

are Heard

Probing fo r c larification and  

depth

Focus groups to  fac ilita te  

discussion X

Ensuring Participants' 

Perceptions are  Accurately  

Represented

Ensuring accurate  transcription

C ontent Analysis: Ensuring 

Data Driven Coding and  

Categorizing

Ensuring a tten tio n  to  context

In tegrity  and Criticality Reflecting on Researcher 

Bias

Respondent Validation  

Peer Review

3.5.7.3. Credibility and Authenticity
All four factors that contribute to the credibility and authenticity of QD studies were incorporated 

within this study.

•  Ensuring Freedom to Speal<

Methods to enhance the participants' freedom to speak are influenced by purposive sampling, the 

sample size, and participant driven data collection. The first step in ensuring that participants are 

free to speak begins with the selection of potential participants directly impacting on whose 

voices will be heard. Purposive and flexible sampling is the recommended approach within QD 

research (Milne & Oberle 2005) and this was the sampling approach used in this study. 

Participants who had an informed opinion on the assessment of fitness to drive following stroke 

based on their area of clinical practice were purposively selected for inclusion in the study. The 

recruitment remained flexible and a snowball approach was encouraged to ensure that 

recruitment spread beyond the initial contacts by the researcher.

With regard to sample size it is recommended that interviews should continue until theoretical 

saturation is apparent (Milne & Oberle 2005). Saturation is reached when little or no new 

information is emerging from continued data collection (Taylor & Kielhofner 2006), a period of 

prolonged contact is required in order to reach saturation. Prolonged contact allows the 

researcher develop an in-depth understanding of the phenomenon under study and adds to the 

credibility of the findings (Creswell 2009; Teddlie & Tashakkori 2009). In this study data 

collection/interviewing continued over a six month period allowing for development and refining
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of th e  interviews based  on em erg ing  findings and reflexive im pressions fo rm ed  during th e  data  

gathering. This ongoing re f inem en t fits within th e  Qualitative Description fram ew ork  which allows 

for modification and t ransfo rm ation  within th e  interviews as p a t te rn s  begin to  em erg e  

(Neergaard  e t  al 2009). Through th e  m a in tenance  of  a reflexive journal th ro u g h o u t  th e  data  

collection process th e  re sea rch e r  was aw are  w hen  it a p p e a re d  th a t  no new  inform ation was 

em erging from  th e  interviews, n o te  taking during interviews and listening to  th e  audio  of  th e  

interview a f te r  com ple tion  highlighted any new  inform ation or  d ifferent perspectives emerging 

within th e  ongoing interviews. During th e  coding p rocess  of th e  transcribed  interviews, sa tu ra t ion  

w as  reached  prior to  th e  com pletion  o f  coding all th e  interviews and no new  codes w ere  

em erging during th e  coding of th e  final interviews.

The third m e th o d  of ensuring freed o m  to  speak  is incorporating  m e th o d s  within th e  s tudy  to  

en su re  th a t  th e  da ta  collected is partic ipant driven (Milne & Oberle  2005). An im por tan t  factor to  

en su re  partic ipant driven da ta  is th e  use o f  a flexible topic guide and allowing th e  partic ipants  to  

tell the ir  ow n story  (Milne & Oberle 2005). In this s tudy  an interview guide w as mailed ou t  to  each  

partic ipant prior to  th e  interview to  allow th e m  p rep a re  in advance  and consider w h a t  they  felt 

w ere  th e  im por tan t  topics and issues. It w as s tressed  on th e  interview guide th a t  th e  p roposed  

ques t ions  and topics for discussion w ere  preliminary and no t exhaustive, and th a t  each 

partic ipant was free  to  include o th e r  issues th a t  th ey  felt w ere  im por tan t  to  th e  topic o f  assessing 

fitness to  drive a f te r  s troke. The interviews them se lves  w ere  based  a round  th e  interview guide 

bu t no t rigidly defined by th e  interview guide, instead th e  interview followed a conversational 

style and allowed for diversion into re la ted  issues as ap p rop r ia te  (Patton 2002).

As well as a prolonged period o f  t im e  in th e  field th e re  w ere  several points of con tac t  with each 

participant. Although th e  interview itself w as conduc ted  in o n e  sitting, th e  re sea rch er  had a t  least 

th re e  con tac ts  with each  participant. This c on tac t  prior to  th e  interview allowed th e  partic ipan t 's  

t im e  to  g a th e r  the ir  th o u g h ts  and p repa re  in advance  for th e  interview th u s  ensuring th a t  th e  

issues discussed in th e  interviews w ere  partic ipant driven. This pre-in terview  con tac t  consisted  of 

initial te le p h o n e  con tac t  to  outline  and explain th e  reasons  for th e  research , this w as followed-up 

with w rit ten  co n tac t  th rough  a partic ipant inform ation le t te r  and interview prepara t ion  guide. 

S u b sequen t  te le p h o n e  o r  email con tac t  followed to  arrange  an interview tim e and  to  clarify any 

ques tions  prior to  th e  interview and outline th e  fo rm a t  of th e  interview, and finally th e  interview 

itself. Following th e  interviews each  partic ipant w as rem inded  th a t  they  could co n tac t  th e  

re sea rch er  if they  felt th ey  w a n te d  to  add o r  clarify any points, and th e  final official co n tac t  w as 

th rough  th e  follow-up m e m b e r  check sum m ary.
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•  Ensuring Participants' Voices are Heard

One of the recommended methods to ensure participant's voices are heard was employed in this 

study, within each interview efforts were made by the researcher to probe for clarification and 

depth. "Probing for clarification and depth is a qualitative strategy used to further understanding 

about a phenomenon of interest" (Milne & Oberle 2005, page 416) and requires the researcher be 

attentive to cues that suggest participants have more to say on a topic or issue. Within the 

interviews the participants were allowed elaborate on areas they had a particular opinion or 

experience in that was relevant to driving, for example one therapist indicated that she was 

completing postgraduate studies on unilateral visual neglect as this was a clinical area that was of 

great interest to her, within the interview this issue was probed deeper to elicit her views on how 

this issue related to driving, within other interview this particular issue may have only been 

mentioned in passing.

Within the execution of each interview the researcher consistently summarised and paraphrased 

the main points of the participant's narrative at appropriate points within the interview. Typically, 

this summarising occurred at natural breaks in the interview usually at the end of the discussion 

on each of the four main areas outlined in the interview guide. Each participant was offered the 

opportunity to correct the researcher's interpretation and summary, or additionally to add or 

clarify any point if they felt the researcher had misunderstood. A final summing up was conducted 

by the researcher at the end of each interview and the participant was invited to make any 

clarification or additions as necessary. In addition, all participants were invited to contact the 

researcher via email or telephone in the event that they subsequently remembered something 

that they wanted to clarify, or new information they wanted to add retrospectively. None of the 

participants availed of this during the course of the study.

•  Ensuring Participants' Perceptions are Accurately Represented

The first step in ensuring that participants' perceptions are accurately represented begins with 

the accurate transcription of each interview, and continues in the process of coding and 

categorizing the transcripts (content analysis). As already outlined the audio recording of each 

interview was listened to within 24 hours of the interview. The audio files were then transcribed 

by a professional transcriber, upon receipt of the transcription, the recording of each interview 

was listened to again while concurrently reading through the transcript to check for accuracy and 

correct any inaccuracy, thus ensuring that each written transcript was an accurate reflection of 

the content of the interview.
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•  Content Analysis: Ensuring Data-Driven Coding and Categorizing

Content analysis is the recommended analysis strategy for use in qualitative description studies 

(Sandelowski 2010; Neergaard et al 2008; Milne & Oberle 2005; Sandelowski 2000), and this was 

the approach used in this study. The coding strategy has already been outlined. The first cycle 

coding was kept deliberately broad using structural coding (Saldana 2009) and was used primarily 

as a labelling method to categorise the data rather than code the data. Topic coding within each 

of these broad areas followed but as the study was primarily descriptive the coding remained 

close to the data without any complicated abstraction or interpretation of the data. In this study 

the coding remained descriptive and in keeping with QD methodology, the emerging issues were 

grouped together into codes to provide a comprehensive summary of the issues involved in 

determining fitness to return to drive after a stroke and to present these facts in everyday 

language (Sandelowski 2000).

A risk in reducing interview data down into codes is that in that process the participant's meaning 

can be lost or misinterpreted, by paying attention to the context of the interview the researcher 

can minimise the chances of the participant's meaning becoming lost in the analysis (Milne & 

Oberle 2005). Following each interview the researcher made note of any particular topic or issue 

that the participant may have emphasised or appeared to have weighted strongly within the 

interview. On listening and re-listening to the audio recordings the researcher was able to observe 

the tone and emphasis of the text and this assisted in developing an understanding of the context 

within which the comment had been made by the participant and this guided the coding of 

sections of the transcripts.

3.5.7.4. Integrity and Criticality

Three factors have been proposed as important in ensuring integrity and criticality in QD research: 

Reflecting on researcher bias, respondent validation, and peer review. All three factors were 

incorporated into the design and execution of the current study

•  Reflecting on Researcher Bias

In qualitative research the researcher is immersed in all aspects of the study and needs to 

therefore reflect on his or her own biases and how they may impact on the study findings (Milne 

& Oberle 2005). In QD research the data are interpreted by the researcher but are much less 

transformed as in other qualitative methodologies such as grounded theory (Sandelowski 2010), 

this lack of transformation of the data provide a framework to minimise researcher bias in the 

analysis of QD data. Efforts taken to minimize researcher bias are outlined throughout this section 

of the thesis (use of an interview guide, member checking within interviews, follow-up member
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checking w ith sunnmary o f em erging findings). A main aim o f qualitative description is to  provide 

an account o f events, processes or experiences by staying close to the  data and avoiding 

in terpreting the data through the lens o f the researcher (Sullivan-Bolyai e t al 2005). The data in 

this study was collected through the use of a sem i-structured interview  and was descriptive in 

nature, the structure o f the interview  and the topic under exploration lead to  the participants 

describing the ir practice and experience of assessing fitness to drive a fte r stroke. They w ere  

prim arily asked to give a straight forw ard description o f th e ir clinical decision making process and 

there fore  a descriptive analysis was most appropriate to  analyse this data. The data w ere not 

analysed interpretatively  by the researcher and the analysis stayed close to the  original data as is 

required in QD research, thus minimising the potential fo r researcher bias in the  in terpretation  of 

the  data.

In qualitative research the researcher does not come blind to  the study and has an influence over 

the execution o f the data collection and analysis. Recognising this influence o f the  researcher is 

im portant, particularly when the researcher may have significant experience w ith  the topic o f 

study, and may often be an integral part o f the setting and context o f the topic under study 

(Kuczynski & Daly 2003). The researcher's specific experience and understanding o f the topic may  

enhance the study (M ilne & Oberle 2005) but it also increases the possibility o f subjecting the  

analysis to interview er bias (Taylor &  Kielhofner 2006). Therefore the researcher needs to be 

reflexive and recognise his or her own potential biases and how they may influence the study 

(M ilne  & Oberle 2005). A personal s tatem ent has been included above and the researcher's 

professional background and training has been outlined in the Introduction chapter. The Irish 

context o f practice has been outlined (Introduction chapter) as an understanding o f the context of 

practice within which the study was based is im portant in understanding the approach taken to  

the study and also provides a fram ew ork for understanding the researcher's perspective.

•  Respondent Validation

The methods used to facilitate respondent validation in this study reflect the recom m endations of 

M ilne and Oberle (2005), w ho recom m end that m em ber checking should be an ongoing process 

of clarifying and probing during the interview  and summarising the main points at the end o f each 

interview . In addition it is recom m ended that the participants have an opportun ity  to  review  the  

findings once the analysis has been com pleted (M ilne & Oberle 2005). This was particularly  

im portant in this study in an e ffo rt to  reduce possible researcher bias. The use o f an interview  

guide, w ithin interview  m em ber checking, and clarification have already been explained. These 

techniques w ere also used in an a ttem p t to  reduce possible researcher bias in this study. As 

previously explained there was some e lem ent o f validation checks w ith in  each interview  w here
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th e  re sea rch er  did brief m e m b e r  checks within th e  interview by providing sum m aries  and  seeking 

clarification from th e  participant.

Once initial coding o f  th e  whole  interview data  se t  had b een  com ple ted  a sum m arised  version o f  

th e  main findings w ere  em ailed  to  each  interview partic ipant for validation o r  m e m b e r  checking. 

Traditional m e m b e r  checking of ten  refers  to  th e  re tu rn  of th e  interview transcrip t to  each  

partic ipant so th a t  they  can check th e  accuracy o f th e  t ranscrip t (Taylor & Kielhofner 2006), but 

typically this would only be co m p le ted  on a p roportion  of  th e  participants. A nother  form of 

m e m b e r  checking has b een  p roposed  w hereby  th e  re sea rch er  provides sum m aries  of th e  findings, 

such as th e  m ajor em erg ing  th em es ,  and  p resen ts  th e se  findings to  key partic ipants in th e  study 

to  check if th ey  a re  reflective of  th e  key partic ipan t 's  experiences (Creswell 2009; Creswell &

Plano Clarke 2007). The la tter  app roach  has been  re c o m m e n d e d  in QD s tud ies  (Milne & Oberie 

2005) and w as th e  app roach  used in this study. Sum m arised version of  th e  main findings under 

four broad  a rea s  of  stratification, process, relationship, and reco m m en d a t io n s  w ere  fo rw arded  to  

all partic ipants  for review and feedback  was invited (see appendix  8). This was considered  m ore 

app rop ria te  th an  providing th e  actual transcrip t fo r  review given th e  potentia l bias of th e  

resea rcher  w hen  analysing th e  interview data . Through th e  provision of  a sum m ary  of th e  major 

em erging findings th e  in terview partic ipants  had an opportun ity  to  co rrec t  any unfounded  

conclusions being d raw n by th e  researcher.  No a m e n d m e n ts ,  additions or  clarifications w ere  

received following th e  m e m b e r  check.

• Peer Review

Interviews w ere  coded  in chronological order. The first ten  interviews w ere  coded  th re e  t im es by 

th e  researcher,  first and second  coding was com ple ted  by hand as a pen a p ap e r  exercise. The 

transcrip ts  w e re  th e n  up loaded  o n to  PC and subsequen tly  re-coded using NVivo9 so ftw are  (QSR 

International). In tra-coder a g re e m e n t  w as good with consis ten t coding b e tw e e n  th e  first and 

su b se q u e n t  coding and no m ajor d iscrepancies n o te d  on re-coding and very few  new  codes  

developed .

Peer debriefing or  p e e r  review has b een  advoca ted  as a m e th o d  to  increase th e  accuracy and 

validity of  th e  findings pu t forw ard  from  th e  research  (Creswell 2009), and s t ren g th en s  th e  

legitimacy of th e  s tudy  findings (Lysack e t  al 2006). In this s tudy  th e  research  supervisors w ere  

consu lted  a t  all s tages  from th e  recognition of th e  need  for th e  follow-up interviews, and  th e  

design and execution of th e  interviews. The supervisors checked th e  d e v e lo p m en t  of th e  

in terview p repara t ion  sh e e ts  prior to  mailing th e m  o u t and w ere  aw are  of  th e  structural coding 

guidelines th a t  w e re  being used as a te m p la te  to  guide th e  coding process. The principle
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supervisor checked and peer reviewed sections o f coded transcript o f the first ten interviews, this 

peer review  was connpleted prior to  commencing the  com puter based coding on the NVivo9  

package. No discrepancies w ere noted betw een the peer review er and the original coder on the  

codes assigned, in a small num ber o f instances the peer review er pointed out w here some o f the  

segments o f coded transcript could also be coded in another node/category as is a com m on  

occurrence in qualitative coding (Julien 2008; Richards & Morse 2007).

3.6. Chapter Summary

In this chapter this mixed methods study following a follow-up explanation m odel has been 

outlined and the  process described. Both phases; phase 1 (quantitative) and phase 2 (qualitative), 

have been described. The quantitative phasel has been subdivided into the initial off-road  

assessment protocol design (phase la ) , which inform ed the developm ent o f the subsequent 

prospective observational clinical study (phase lb ) . The qualitative fo llow -up phase o f the study 

(phase 2) th a t was required to  explain the surprising and unexpected findings em erging from  

phase 1 has been outlined. The findings from  both phases o f the study will be presented in the  

following chapters.
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CHAPTER FOUR: RESULTS FROM NGT MEETING

4.1. Introduction

A sub-aim of the overall study was to  develop a context specific occupational therapy off-road  

assessment protocol th a t would be reflective o f current occupational therapy contribution in 

assessing fitness to drive in the Irish context. In the initial phase ( la )  o f the current study Nominal 

Group Technique (NGT) was em ployed to address this study aim. The NGT was set-up w ith  the  

following tw o  aims:

1) To establish w hat specific com ponents o f cognition, perception and executive functions 

occupational therapists should assess w hen com pleting an off-road assessment fo r people  

w ith  stroke, and

2) Recom m endation o f standardised assessment tools typically used w ithin Irish practice 

that, in the inform ed clinical opinion o f the therapists, best measure these com ponent 

skills.

For the purpose o f form ing a consensus the NGT m eeting was subdivided into tw o  sessions 

facilitated over a half day period. The researcher and research supervisor acted as group 

facilitators for both sessions. The questions for exploration w ith in  each session w ere:

•  Question 1. W hat are the most im portant com ponents o f cognition, perception, and 

executive skills occupational therapists should assess w hen considering a person's fitness 

to  return to driving?

•  Question 2. W h at standardised assessments would you recom m end occupational 

therapists use w hen com pleting an off-road assessment to  assess these com ponent skills? 

(standardised assessments only)

4.2. NGT Participants

Thirteen occupational therapists, comprised o f 11 clinically practicing occupational therapists, the  

researcher and the research supervisor, contributed to the  NGT m eeting and consensus 

form ation . The researcher and research supervisor w ere both qualified occupational therapists  

w ith previous clinical experience working w ith  neurological clients and had experience in clinical 

pre-driving assessment. Given the clinical background o f both the researcher and research 

supervisor, they both contributed to  the NGT process. The NGT process allows fo r the facilitator 

to  be a working participant in the group and to actively contribute to  the process and consensus 

form ation  (Delbecq, Van de Ven, & Gustafson 1975).
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Of the clinically practicing therapists (n = ll) , nine were practicing at senior grade and two were 

practicing as staff grade occupational therapists, the median number of years in practice was 

seven years with a range of years in practice from one to 30 years. The majority of participants 

reported mixed diagnostic groupings within their typical clinical caseloads while two participants 

worked exclusively with patients recovering from stroke. Ten different treatment facilities 

spanning acute care settings, inpatient rehabilitation, outpatient rehabilitation and community 

based treatment facilities were represented by the 11 clinically practicing therapists. All the 

clinically practicing therapists had experience of assessing patients in relation to their suitability 

for onward referral for an on-road driving assessment. All participants completed pre-driving 

assessment as part of their regular occupational therapy clinical casework and none worked 

exclusively in driving assessment, reflecting typical occupational therapy contribution to driving 

assessment in the Irish context. The estimated number of requests for pre-driving assessments 

ranged from less than one per month to a maximum of five per month, with a median of two pre

driving assessment requests per month. With regard to occupational therapy driving assessment 

all participants in the NGT were practicing at a generalist level as described by Korner-Bitensky et 

al (2007). None of the participants reported having completed any formal postgraduate training 

related to assessing fitness to drive and none possessed any postgraduate qualification in driving 

assessment.

4.3. Consensus Reached Following NGT

Participants were divided into two NGT groups, one group of five participants and one group of 

six. Both groups were facilitated in a large room and the researcher and research supervisor acted 

as group facilitator.

4.3.1. NGT Session 1: Components for Inclusion in Occupational Therapy Off-road Assessment

Question. What are the most important components of cognition, perception, and 

executive skills occupational therapists should assess when considering a person's fitness 

to return to driving?

Participants were advised that the focus of the first NGT session would be on reaching consensus 

on cognitive, perceptual and executive components of occupational therapy off-road assessment. 

However, it was identified by participants that assessment of vision is required before 

commencing cognitive, perceptual or executive components of the assessment.

4.3.1.1. Vision

No consensus was sought regarding components of vision that should be assessed as some 

participants felt it was outside the remit o f occupational therapy to assess vision when other
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professionals are  m ore  skilled and specifically tra ined  to  assess this a rea. It w as agreed  th a t  an 

a sse ssm en t  of vision should be com ple ted  by a suitable qualified p rac tit ioner such as an 

oph thalm ologis t  o r  o p to m e tr is t  for a detailed  analysis o f  th e  p e rson 's  visual capacity. However, all 

11 clinician partic ipants  w ere  in a g re e m e n t  th a t  it w as ex trem ely  rare th a t  pa tien ts  referred  for 

driving a sse ssm en t  would have th e se  specialised visual a sse ssm en ts  com ple ted  prior to  referral 

for occupational th e rap y  off-road assessm en t.  In th e  ab sen ce  of  access to  a specialised vision 

a sse ssm en t  t h e re  was guarded  a g re e m e n t  th a t  th e  occupational the rap is t  should co m ple te  a 

basic preliminary a sse ssm en t  of vision to  include scanning, tracking and  to  te s t  for hem ianopia .

4.3 .1 .2 . Cognition

During th e  initial silent genera t ion  of  ideas 18 c o m p o n e n ts  of cognition w e re  identified. Several 

partic ipants  subdivided a t ten t io n  into c o m p o n e n t  parts  similar to  th e  subdivisions in Sohlberg and 

M a tee r 's  clinical m odel of a t ten t io n ,  namely; susta ined , selective, a lte rnating  and divided 

a t ten t io n  (Sohlberg & M atee r  2001). During th e  discussion it w as decided  to  am a lg am a te  th e se  

s u b c o m p o n e n ts  of  a t ten t io n  into o n e  overall a t ten t io n  ca tegory  before  voting. Participants felt 

th a t  a t ten t io n  w as  an im portan t  c o m p o n e n t  to  consider  and they  would possibly place high 

em phasis  on th e  individual a t ten t io n  su b co m p o n en ts  during voting th a t  may lead to  an exclusion 

of o th e r  re levant c o m p o n e n ts  o f  cognition. Having agreed  o n e  overall a t ten t io n  c o m p o n e n t  a 

to ta l  o f  IS  cognitive co m p o n en ts  w e re  put forw ard  for voting.

Following voting th e re  w as s trong  consensus  th a t  a t te n t io n  (and its s u b c o m p o n e n ts  o f  susta ined , 

selective, a lte rnating  and divided) should be included in off-road assessm en t.  All 13 partic ipants  

vo ted  th a t  a t ten t io n  be included in off-road assessm en t,  with nine partic ipants  indicating th a t  

th ey  felt a t ten t io n  w as th e  m ost im por tan t  cognitive c o m p o n e n t  to  assess  giving it the ir  highest 

rank score  of five.

The consensus  for th e  inclusion of inform ation processing and sp eed  of processing, and 

orien ta t ion  to  tim e, place and person  in a pre-driving a sse ssm e n t  w as  less strong. Both 

c o m p o n e n ts  received vo tes  from nine participants, but sp eed  of processing received a higher 

to ta l  g roup  rank score  of 31. There w as w eak er  consensus  for th e  inclusion of  working m em ory , 

procedural m em ory , sequencing  and  topographical o r ien ta t ion  in pre-driving a sse ssm e n t  (See 

Table 4.1).

O th e r  cognitive co m p o n en ts  considered  but no overall consensus  ag reed  included prospective 

m em o ry  (3 votes, to ta l rank score 6), cognitive fatigue (2 votes, to ta l  rank score  2). Praxis, ability
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to follow instructions, and semantic mennory all received one vote each while episodic memory, 

long term memory and object use did not receive any votes.

Table 4.1: Cognitive Components Recommended for Inclusion in the Pre-driving Assessment

Cognitive Component Individual rank scores No. of votes Total group rank 

scores

Attention* 5,5,5,5,1,3,5,4,5,5,5,5,4 13 52

Information Processing and 

Speed of Processing

4,4,4,3,2,4,4,5,1 9 31

Orientation to Time, Place, and 

Person

2,1,5,5,4,5,4,1,1 9 28

Memory -  Short Term & 

Working Memory

3,2,4,4,2,1,3,3 8 22

Procedural memory 3,2,3,3,2,3 6 16

Sequencing 2,3,4,2,2 5 13

Topographical

orientation/topographical

memory

1,1,1,1,1,3,3 7 11

Prospective Memory 2,2,2 3 6

Praxis 3 1 3

Ability to follow instructions 2 1 2

Cognitive Fatigue 1,1 2 2

Semantic memory 1 1 1

Episodic memory 0 0 0

Object use 0 0 0

Long-term memory 0 0 0

*The attention component is a composite of sustained, selective, alternating and divided attention

4.3.1.3. Visual Perception

Following generation of ideas and discussion 10 perceptual components were put forward for 

voting. Following voting, consensus was reached for the inclusion of visual inattention and spatial 

awareness in off-road assessment, 11 and 12 participants voted for these components 

respectively, and predominantly assigned ranks of 4 and 5 to these two components. Twelve out 

of the 13 participants agreed that depth perception and figure-ground be assessed, but overall 

these components received slightly lower total rank scores.
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There was w eaker consensus that shape, form  and colour recognition be included in pre-driving  

assessment. No overall consensus was reached on the rem aining perceptual com ponents, pattern  

recognition (3 votes, to ta l rank score 11), object recognition (3 votes, total rank score 8), form  

constancy (2 votes, total rank score 2), body scheme (1 vote, total rank score 5), and visual 

sequencing (1 vote, to ta l rank score 3).

Table 4.2: Visual Perceptual Components Recommended for Inclusion in the Pre-driving Assessment

Visual Perceptual Component Individual rank scores No. of votes Total group rank 

scores

Visual Inattention (ability to 1,4,5,5,4,5,5,4,5,5,5 11 48

attend to left and right)

Spatial Awareness/Spatial 5,2,5,2,4,4,3,3,5,4,3,4 12 44

Orientation

Depth Perception 3,3,3,1,3,2,1,1,2,3,4,2 12 28

Figure Ground 2,4,2,4,2,2,2,2,1,2,2,1 12 26

(Foreground/Background)

Shape, form, colour recognition 4,1,1,5,3,1,1,4 8 20

and identification

Pattern recognition 5,3,3 3 11

Object recognition 1,3,4 3 8

Body Scheme 5 1 5

Visual Sequencing 3 1 3

Form Constancy 1,1 2 2

4 .3 .1 .4 . Executive

Following generation of ideas and discussion, 11 executive com ponents w ere put forw ard  for 

voting. Following voting, consensus em erged fo r the inclusion o f insight/self awareness, 

planning/foresight, judgem ent and problem  solving ability in occupational therapy pre-driving  

assessment. There was w eaker consensus that decision making be included, seven participants 

voted fo r this com ponent but judged its inclusion in the pre-driving assessment as less im portant 

(see Table 4.3).

No overall consensus was reached fo r the following executive components: organisation (3 votes, 

to ta l ranks score 8), inhibition (2 votes, total ranks score 3), self m onitoring (2 votes, to ta l ranks 

score 3). Three components; frustration tolerance, abstract reasoning and m ental flexibility, all 

received one vote each and a to ta l ranks score o f one each.
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Table 4.3: Executive Components Recommended for Inclusion in the Pre-driving Assessment

Executive Component Individual rank scores No. of votes Total group rank 

scores

Insight/Self Awareness 5,5,3,5,5,5,1,4,5,5 10 43

Planning/Foresight 3,4,5,5,1,4,2,3,4,5,5,1 12 42

Judgement 2,3,2,3,5,3,4,5,4,2,4 11 37

Problem Solving 1,3,4,4,3,4,1,3,3,2,4 11 32

Decision making 2,4,2,2,2,1,3 7 16

Organisation 4,1,3 3 8

Inhibition 1,2 2 3

Self monitoring 2,1 2 3

Frustration tolerance 1 1 1

Abstract reasoning 1 1 1

M ental flexibility 1 1 1

4.3.2. NGT Session 2: Standardised Assessments for Inclusion in Occupational Therapy Off- 

road Assessment

Question. What standardised assessments would you recommend occupational therapists

use when completing an off-road assessment to assess these component skills?

(standardised assessments only)

In total, 27 standardised assessments were suggested and considered by the participants for 

voting, although individual participants reported using between three and six assessments in their 

pre-driving assessment. Participants were asked to consider availability of the assessments in 

typical clinical settings and the usefulness of the test scores for analysis, for example assessments 

that had clear pass/fail criteria etc, when allocating their votes. Seven of these suggested 

assessments did not receive any votes during the prioritization and voting.

There was less clear consensus with regard to the standardised assessment tools recommended 

for use in the off-road assessment. The Test of Everyday Attention (TEA) (Robertson et al 1994) 

emerged as the assessment with the highest overall ranks score of 33, being recommended by 

eight of the 13 participants. The Behavioural Assessment of Dysexecutive Syndrome (BADS) 

(Wilson et al 1996) was recommended by the highest number of participants (n=9) but received 

lower rank scores than the TEA. While these two assessments had the strongest consensus for 

inclusion in the off-road assessment, neither assessment is typically reported in the published
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driving literature . However, both  a ssessm en ts  w e re  re c o m m e n d e d  as app ro p r ia te  for inclusion in 

off-road a sse ssm e n t  within a European con tex t  (Vestri & Marchi 2009), and c o m p o n e n ts  of  the  

BADS have been  used in th e  dev e lo p m en t  of th e  Rookwood Driving Battery (McKenna e t  al 2004). 

T here  w as less s trong consensus  for th e  inclusion of  so m e  a sse ssm en ts  consistently  re ferred  to  

within th e  driving literature, nam ely  th e  M otor  Free Visual Percep tion  Test (Colarusso & Hamill 

2003) and th e  Trail Making Test A & B (Reitan 1986). There  w as w eak e r  consensus  for several 

o th e r  te s ts  th a t  have b een  re fe renced  in th e  s troke driver l i te ra ture  such as Dynavision 

(Dynavision 2000), Clock Drawing Test (CDT) (Friedman 1991), Short Blessed Test (Katzman e t  al 

1983), Behavioural Inattention te s t  (BIT) (Wilson, Cockburn & Halligan 1987), and The Adelaide 

Driver Self A ssessm ent Scale (ADSES) (George, Clarke & Crotty 2007).

A n u m b e r  of  a sse ssm en ts  w e re  reco m m en d ed  th a t  w ould reflect typical a s se ssm en t  ba tte r ies  

available in th e  clinical se tting  and used in th e  s tandard  occupational th e rap y  in te rventions with 

s troke  patients , but have no t been  referred  to  in th e  driving li terature . There  w as som e 

c o n sen su s  for th e  inclusion of te s t  ba t te r ie s  such as; Bi-VABA (W arren 1998), Rivermead 

P ercep tual A ssessm ent Battery (RPAB) (Whiting e t  al 1985), Rivermead Behavioural M em ory  Test 

(RBMT) (Wilson, Cockburn & Baddeley 1985), Chessington Occupational Therapy Neurological 

A ssessm en t Battery (COTNAB) (Tyerman e t  al 1986), Loewenstein  Occupational Therapy Cognitive 

A ssessm en t (LOTCA) (Itzkovich e t  al 1993), and th e  Cognitive A ssessm ent of M inneso ta  (CAM) 

(Rustad e t  al 1993), in th e  occupational th e rapy  off-road a sse ssm en t .  Overall, th e  choice of 

a s s e s s m e n t  w as pe rhaps  d ic ta ted  by th e  a sse ssm en ts  th a t  w e re  available to  th e  th e rap is ts  in their  

everyday  practice, and th e  individual th e rap is t 's  percep tion  as to  th e  usefulness o f  the  

a s s e s s m e n t  in the ir  clinical decision making with regard to  suitability for driving. This was 

highlighted by th e  fact th a t  som e  a sse ssm en ts  m ay only have b een  reco m m en d ed  by o ne  o r  tw o 

the rap is ts ,  for exam ple  th e  CAM, COGNISTAT, and th e  AMPS, but w e re  given th e  h ighest ranking 

by t h e  individuals recom m ending  th e m . The re c o m m e n d a t io n  for th e  inclusion of  som e  te s ts  in 

pre-driving a sse ssm en t  was aspirational, as in th e  case o f  th e  Bi-VABA w h ere  five NGT partic ipants 

re c o m m e n d e d  its inclusion, how ever,  it em erg ed  th a t  n o n e  of  th e  partic ipants  actually had access 

to  th is  a s se ssm en t  in the ir  clinical practice.
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Table 4.4: Standardised Assessments Recommended for use in the Pre-driving Assessment

Standardised Assessment Individual rank No of Total group rank

scores votes scores

Test of Everyday Attention (TEA) (Robertson et a! 4,5 ,5 ,4 ,3 ,4 ,3,5 8 33

1994)

Behavioural Assessment of Dysexecutive Syndrome 2,1,4,3,4,2,1,2,2 9 21

(BADS) (Wilson et al 1996)

M otor Free Visual Perception Test (MVPT) 1,5,4,5,2,4 6 21

(Colarusso & Hamill 2003)

Brain Injury Visual Assessment Battery for Adults 3,5,4,5,4 5 21

(bi-VABA) (W arren 1998)

Rivermead Perceptual Assessment Battery (RPAB) 4,2,5,1,1,3 6 16

(W hiting et al 1985)

Trail Making Test A & B (Reitan 1986) 3,1,3,4,1 5 12

Rivermead Behavioural M em ory Test (RBMT) 3,4,2,2 4 11

(Wilson et al 1985)

Mini M ental State Examination (MMSE) (Folstein et 4,5,2 3 11

al 1975)

Chessington Occupational Therapy Neurological 3,3,3,1 4 10

Assessment Battery (COTNAB) (Tyerman et al

1986)

Cognitive Assessment of Minnesota (CAM) (Rustad 5,5 2 10

et al 1993)

Behavioural Inattention Test (BIT) (Wilson et al 3,2 2 5

1987)

Allen Cognitive Level (ACL) (Allen 1996) 2,3 2 5

Cognistat (Kiernan et al 1987) 5 1 5

Assessment of M otor and Process Skill (AMPS) 5 1 5

(Fisher 2003)

Dynavision (Dynavision 2000) 1,2 2 3

Frontal Assessment Battery (Dubois et al 2000) 2 1 2

Lowenstein Occupational Therapy Cognitive 1 1 1

Assessment (LOTCA) (Itzkovich et al 1993)

Clock Drawing Test (Friedman 1991) 1 1 1

Short Blessed Test (Katzman et al 1983), 1 1 1

Adelaide Driver Self Efficacy Scale (ADSES) (George, 1 1 1

Clarke & Crotty 2007).

Seven assessments did not receive any votes Clifton Assessment Procedure for the Elderly (CAPE) (Pattie & 
Gilleard 1979), Middlesex Elderly Assessment of Mental State (MEAMS) (Golding 1989), Cognitive Linguistic 
Quick Test (CLQT) (Helm-Estabrooks 2001), Useful Fields of View (UFOV) (Ball & Owsley 1993), Stroop test, Rey 
Complex Figure (Rey 19S9), Stroke Driver Screening Assessment (SDSA) (Nouri & Lincoln 1992a)

124



The Stroke Driver Screening Assessment (Nouri & Lincoln 1992a) was the only driving specific 

m easure included on the  generated list o f assessments, but in the prioritization and voting  

process it did not receive any votes. This may be explained by the fact th a t therapists would be 

com pleting lim ited off-road assessment as part o f the ir everyday clinical practice within  

healthcare settings. They w ere perhaps m ore likely to use standardised assessments that provide 

clinical inform ation and make inferences from  these assessments w ith  regard to  driving 

suitability. They w ere perhaps less likely to use assessments th a t w ere designed exclusively fo r  

driving, seeing as driving assessment made up such a small proportion o f the ir caseloads. The lack 

o f any consensus w ith regard to driving specific measures is perhaps justified in light of 

recom m endation emerging from  the literature suggesting th a t driving specific measures are not 

accurately predictive fo r use as stand-alone off-road measures (Selander et al 2010, Bouillon et al 

2006). The emphasis on dom ain specific measures within the NGT m eeting reflects the suggestion 

th a t the assessment o f domains is usually strongly supported by assessors w ith  a rehabilitation  

focus, as is the case of the participants in this study (Stephens et al 2005).

4.4. Selection of Assessments for the Clinical Study

The assessments selected in the NGT generally reflect assessments o f underlying com ponents  

th a t may impact at the tactical and operational levels o f driving as outlined w ithin the M ichon  

m odel. The NGT findings highlighting the recom m endation o f assessment that assess at the  

tactical and operational levels is not surprising given that the m ajority o f the research on driving 

assessment is focused at both these levels w ith in  the m odel (van Zom eren et al 1987), and the  

m ajority o f recom m ended off-road assessments continue to  assess at the operational and tactical 

levels o f driving and less so at the strategic level (Unsworth et al 2007). An aim o f the NGT was to  

in form  th e  developm ent o f a context specific occupational therapy off-road assessment that 

w ould reflect practice in this country, in addition, efforts w ere  m ade by the researcher to fram e  

the  selection of off-road assessments within a driving specific theoretical fram ew ork. As the  

M ichon model was used as a guiding fram ew ork, efforts w ere m ade to include assessments that 

might provide some inform ation at the strategic as well as the tactical and operational levels o f 

the  M ichon model.

W hile  the  participants in the NGT m eeting all had some clinical experience in decision making 

w ith  regard to driving assessment, none had com pleted any form al postgraduate training in this 

area. The recom m endations put forw ard  by the  group represent the recom m endations o f a non

expert group practicing at the generalist level w ith regard to  driving assessment. The tactical and 

operation levels o f driving w ere covered w ithin the assessments recom m ended following the NGT
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m eeting, ho w ev er  it was less clear how  th e  strategic  level w as re p re se n te d  by th e  re c o m m en d ed  

a ssessm en ts .  The asse ssm en ts  reco m m en d ed  also highlight so m e  d isconnect b e tw e e n  w h a t  th e  

th e rap is ts  think is im portan t  in pre-driving screening and w h a t  they  actually reco m m en d ed  for 

inclusion in th e  off-road assessm en ts .  The NGT findings highlight th e  im portance  a t tach ed  to  th e  

c o m p o n en ts  of  insight and se lf-aw areness  with regard to  driving bu t th e  selection of  te s ts  did not 

reflect this underlying construct.  In light o f  recen t  l iterature  suggesting th e  inclusion of  m easu res  

o f  m etacognition  and aw aren ess  in driving a sse ssm en t  (Patomella e t  al 2008, Lundqvist & M inder 

2007,Heikkila & Kallanranta 2005), and in an effort to  include so m e  m easu re  th a t  w ould reflect 

th e  s trategic level o f  driving within th e  p roposed  off-road assessm en t,  a decision w as taken  to  

include th e  ADSES in th e  off-road a sse ssm en t  desp ite  th e  w eak  consensus  for this m easu re  in th e  

NGT findings. The ADSES w as th e  only self aw aren ess  m easu re  specific to  driving known to  th e  

re sea rch er  a t  th e  tim e of com m encing  th e  clinical study.

The final selection of  a sse ssm en ts  covering th e  tactical and opera t iona l  levels was guided by th e  

list o f  reco m m en d ed  assessm ents ,  bu t also th e  lists of re co m m en d ed  underlying c o m p o n en ts  

within each  a rea  reflecting cognitive, percep tua l and executive subskills considered  im por tan t  for 

driving by th e  NGT participants. The re sea rch er  w as also guided by th e  published s troke specific 

s tudies  th a t  w ere  cu rren t  a t th e  tim e of co m m e n c e m en t  of th e  clinical study. Tests th a t  required  

specialized training such as AMPS w ere  no t included in th e  design of th e  off-road a sse ssm en t  for 

th e  clinical study, similarly te s ts  th a t  w e re  not widely available in clinical practice such as Bi-VABA 

w ere  no t included. Large a sse ssm en t  ba tte r ie s  such as RPAB, COTNAB, and LOTCA w ere  not 

included as th e se  asse ssm en ts  had no t b een  referred  to  in any of th e  stroke  driving literature. In 

addition, th e re  is so m e  overlap in th e  co m p o n en ts  being assessed  by th e se  individual ba tte r ie s  

particularly visual perceptual skills. It w as felt th a t  m any of  th e  higher ranked visual percep tual 

skills identified by th e  NGT partic ipants could be assessed  th rough  th e  use of o th e r  m easu res  such 

as MVPT, th e  Trail Making te s t  A and B, and visual scanning or cancellation te s ts  th a t  are 

re c o m m e n d e d  within th e  s troke  driving literature. Sub tes ts  o f  th e  TEA w ere  se lec ted  to  assess  th e  

underlying a t ten t io n  c o m p o n en t ,  and w h e re  practical te s ts  w e re  t im ed  to  g e t  a m easu re  of  speed  

o f processing. A su b te s t  o f  th e  BADS w as  selec ted  for  inclusion as it a ssessed  m any of th e  highly 

ranked executive co m p o n en ts .  A full description of  th e  off-road a sse ssm e n t  b a tte ry  used in th e  

clinical s tudy  is provided in th e  m ethodo logy  ch a p te r  of th e  thesis.

4.5. Summary

For this phase  of  th e  s tudy  th e  chosen  m ethodo logy  was nominal g roup  techn ique  (NGT) (Delbecq 

e t  al 1975). Using this m e thod ,  partic ipants  w ere  required  to  select th e ir  five m os t  im portan t  

co m p o n en ts  within each dom ain  a rea  and the ir  five m ost im por tan t  assessm en ts ,  and
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subsequen tly  rank th e  reco m m en d a t io n s  in re lation to  each  o ther .  This forced choice inheren t  in 

NGT may have focused th e  partic ipants m ore  in th e  selection of th e  co m p o n e n ts  within each 

dom ain  and th e  re c o m m en d ed  assessm ents .  The hierarchal ranking a d d s  s treng th  to  th e  final 

consensus  em erging  from th e  NGT m eeting. The findings re p re se n t  a prioritization or  hierarchal 

o rganisation of c o m p o n e n t  within each  dom ain  a rea  and re c o m m e n d e d  a sse ssm en ts  based  on 

th e  informed clinical opinions of th e  participating therap is ts .  This ranking inhe ren t  in th e  NGT 

m e th o d  avoids th e  possibility of all th e  suggested  c o m p o n e n ts  with each dom ain  being highly 

re c o m m en d ed ,  as such th e  reco m m en d a t io n s  a re  p e rh ap s  m ore  ta rg e te d  and may be m ore  likely 

to  guide th e  practice of  off-road a sse ssm en t  am o n g  occupational th e rap is ts  within Ireland.

The findings of th e  NGT consensus m eeting  highlight a re a s  o f  cognition, percep tion  and executive 

functions th a t  should be included within th e  occupational th e rap y  off-road driving a sse ssm e n t  for 

peop le  with stroke. A n u m b er  of  s tandard ised  a sse ssm e n ts  and  a sse ssm e n t  b a tte r ie s  w ere  

reco m m en d ed  to  assess  th e se  co m p o n en ts  o f  cognition, percep tion  and executive functions. The 

a sse ssm en ts  reco m m en d ed  reflect th e  con tex t  of  occupational th e rap y  practice and availability of 

a sse ssm en ts  within Irish practice. While th e  list o f  a s se ssm e n ts  does  no t  m atch  exactly th e  

a sse ssm en ts  identified in th e  driving literature , they  do re p re se n t  te s ts  th a t  a re  f requently  used 

by the rap is ts  in the ir  clinical decision making w h e n  de te rm in ing  if a person  is fit to  be referred  for 

an on-road  assessm en t.  These reco m m en d a t io n s  from th e  NGT w ere  am a lg am a ted  with findings 

from th e  in ternational l iterature  to  develop an off-road a s se s sm e n t  ba t te ry  th a t  reflected th e  

con tex t  of practice in Ireland. This ba tte ry  w as th e n  used in th e  prospective clinical s tudy with th e  

focus of examining th e  re lationship b e tw e e n  th e  off-road a sse ssm e n t  and th e  o u tc o m e  of th e  o n 

road te s t  am ong  a sam ple  of Irish s troke patients .
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CHAPTER FIVE: RESULTS OF THE CLINICAL STUDY

5.1. Introduction

The aim o f this phase of the study was to  pilot an occupational therapy off-road assessment 

protocol and exam ine the relationship betw een the off-road assessment and the  outcom e of the  

on-road test. The results o f the clinical study, including the six-month fo llow -up, will be presented  

in this section o f the thesis. Presentation o f the results will focus on the main outcom es and 

examining the relationship betw een the off-road and the on-road phases o f assessment. The 

actual off-road assessment results and scoring patterns on the individual tests will not be 

presented in this section but are available in the appendix fo r consultation (appendix 1), similarly 

in form ation on patterns o f driving prior to  stroke onset and at six-month fo llow -up are presented  

in the  appendix (appendix 2).

The initial analysis will include all 46  patients w ho com pleted the occupational therapy off-road  

assessment. Subsequent analysis will focus on the  35 patients who com pleted the on-road  

com ponent o f the  study and the relationship betw een the off-road and the on-road phases of 

assessment. The final section will focus on the main findings at six-month follow -up. The layout of 

the chapter will be as follows:

•  Basic demographics o f participants in clinical study including brief driving history 

inform ation (n = 46)

•  Final O utcom e fo r all participants (n = 46)
o Comparisons of off-road assessment scores o f all 46  participants across the three  

outcom e groupings (safe fo r unrestricted driving, n = 27, safe fo r restricted  

driving, n = 8, and the group w ho did not take the on-road test, n = 11)

•  O ff-road scoring pattern  o f 11 participants w ho did not com plete the on-road assessment.

•  On-road assessment results (n = 35)
o Breakdown of the on-road scores
o Relationship betw een OT and driving assessor on-road ratings

•  Relationship betw een off-road and on-road assessments fo r participants who com pleted  

the on-road test (n = 35)
o Binary outcom e: Safe fo r Unrestricted driving (n = 27), Safe fo r Restricted driving 

(n = 8)
o Correlations betw een off-road and on-road test scores 

o Comparison o f scores betw een the  tw o  outcom e groups

•  Six m onth follow-up findings
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N = 46 stroke patients 
referred for driving 

assessment over a 22 
month period.

All completed 
occupational therapy off- 

road assessment and 
referred onw/ards for on
road assessment (n = 46)

Completed on-road 
driving assessment

n = 35

Safe for Unrestricted driving (n = 27) 

Safe for Restricted Driving (n = 6) 

Driving lessons recommended (n = 2)

Six  m onth follow-up (n = 35)

Driving at follow-up (n = 31) 

Not driving at follow-up (n = 2) 

Lost to  follow-up (n = 2)

On-road driving 
assessment not 

completed n = 11

Refused or cancelled on-road assessment (n = 6) 

Moved Jurisdiction (n = 2)

Deemed unsafe by driving assessor (n = 1) 

Medical deterioration (n= 1)

Suitable vehicle for on-road not available (n = 1)

Figure 5.1: Flow Chart of the Clinical Study Process and Main Outcomes

5.2. Demographic Information 

Participant's Age and Gender

Recruitm ent to the clinical study spanned a 22 m onth period from  July 2008 until April 2010. 

Forty-six patients w/ith stroke w/ere consecutively referred fo r a driving assessment over this 

period o f data collection. Thirty seven (80.4% ) w ere  male and nine (19.6% ) w ere fem ale. The
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mean age of the sample was 64 years (SD 13 years), the median age was 65 years with age 

ranging from 29 to 83 years among the participants.

H is to g ra m  o f A ge

20 30 40 50 60 70 80 90

Age

Figures.2; Histogram of Age

Comparison of age revealed no significant difference between the ages of the male and female 

participants at the time of the off-road assessment (Mann Whitney U test, P = 0.846).

Table 5.1: Breakdown of Age of Male and Female Participants

Age in years M ale (n = 37) Female (n = 9) Total (n = 46)

Mean Age (SD) 64 (12) 62(19 ) 64 (13)

Median Age (Range) 65 (38 to 83) 68 (29 to 80) 65 (29 to 83)

Time Post Onset

Time post onset was available for 44 of the referred patients, exact date of onset was not 

available for two participants who had stroke listed as a reason for their referral. The mean time 

post onset was 3.8 months (SD 5 months) reflecting the acute care context of the facility where  

the study was based. There was a large spread of time post onset as referrals for driving 

assessment came via inpatient and outpatients, the median time post onset was 2 months with a 

range of time post onset from 1 month to 23 months post stroke. The majority of participants
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were less than seven months post onset at the time of the off-road assessment (n = 40, 91%), and 

only four participants (9%) were greater than seven months post onset at the time of assessment.

2 5 -

tim * post onset (months)

Figure 5.3: Histogram of Time Post Onset

Mean -3.84  
Std. Dev. -4.978  

N -44

Side of CVA

Information on side of lesion was available for all 46 participants. Nineteen (41%) participants had 

a right side CVA, 24 (52%) had a left side CVA, and three (7%) participants were classified as 

having had a TIA.

Driving History Information

The mean number of years of driving experience of the group was 42 years (SD 14 years), the 

median number of years driving experience was 45 years (range from 5 to 66 years). Thirty-two 

(70%) participants reported previous experience driving private cars only, and 14 (30%) reported 

previous experience driving cars plus other vehicles such as buses, trucks and heavy machinery. 

For their most recent driving experience up to the time of stroke, 37 participants (80.4%) were 

driving a manual transmission vehicle and 9 participants (19.6%) were driving an automatic 

transmission vehicle. Two participants (4.3%) reported having had a driving related accident in the 

preceding five years, while 44 (95.7%) reported accident free driving in the five years preceding 

the stroke onset.
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Twenty-nine participants described themselves in the initial interview as the main driver in the 

household. Of these main drivers eight lived alone. The other 21 lived with a spouse or partner, 

and nine reported that the spouse/partner did not drive. All 46 participants had access to a family 

member (spouse, partner, adult child etc) who provided for their driving needs since the onset of 

the stroke.

Importance of driving

Participants were asked to rate the importance of driving on a scale of 1 to 10 (a rating of 1 would 

indicate that returning to driving was not that important and 10 would indicate that returning to 

driving was considered to be absolutely essential). The median rating of driving importance was 

10 with a range of ratings from 3 to 10. Thirty four (79%) participants rated return to driving as 

very important giving it a rating of 8 or more.

A number of participants made subjective comments during the driving history interview that 

were transcribed by the researcher about how important it was for them to return to driving. A 

number of participants emphasized the importance of driving in order to return to their work 

("need to be driving to return to worl<" ID27). Some others who were retired emphasized the need 

to return to driving to facilitate continued participation in hobbies and interests and maintaining 

contact with friends and family ("I'd like to be able to get back to the allotment" ID24, "very 

important to have a car and be able to visit family" ID40, "not driving has stopped lots ofthings,(l) 

like the freedom of being able to drive" ID42).

Self rating of Importance of driving

24"“  Mean “ 8.56
Std. Dev -2.039 

N -43

Im portanc* of driving

Figure 5.4; Histogram of Self Rated Importance of Driving
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For others the need to return to drive was important as they were the main driver in the 

household and their spouse didn't drive ("need to be able to drive the wife around, she doesn't 

drive" ID24, "need to get back driving, my wife doesn't lil<e driving" ID41). A number of 

participants commented on the personal meaning of driving and the sense of independence 

afforded by being able to drive ("I'd feel handicapped if  I wasn't driving, I want to be able to get 

out and about, it is important fo r morale" ID20, "to get back to bridge and go shopping. I'd die i f  I 

couldn't get out" ID21, "I rate driving very highly, it  is independence, you would end up a prisoner 

in your own house i f  not driving, the knowledge that I can drive i f  I have to is important" ID44).

5.3. Final Outcome for all Participants (n = 46)

All 46 participants who completed the occupational therapy off-road assessment were referred 

onwards for on-road assessment with the driving assessor. Thirty-five participants completed the 

on-road assessment, and 11 participants did not complete the on-road assessment. All 35 who 

completed the on-road were deemed fit to return to drive, albeit some with restrictions, the final 

outcome for all 46 participants is presented in table 5.2.

Table 5.2: Final O utcom e fo r all Participants
Final Outcom e n

On-road assessment 
com pleted (n = 35)

Safe for normal driving 27

Safe for restricted driving 6
Driving lessons recommended 2

On-road assessment not 
com pleted (n = 11)

Refused or cancelled the on-road assessment 6

Moved jurisdiction 2
Deemed unsafe to  take test by driving assessor 1
Unable to be assessed (medical deterioration = 

1, suitable car unavailable =1)
2

Total 46

5.3.1. Relationship between Off-road Tests and Final Outcome for all 46 Participants

The data from all 46 participants were included in a preliminary analysis to examine the pattern of 

scoring for all participants on the off-road phase of the assessment and explore any relationship 

between the off-road tests and the final outcome for all 46 participants. For this analysis the final 

outcome was stratified into three outcome groups:

Safe for unrestricted driving, n = 27

Safe for restricted driving (restricted plus lessons recommended), n = 8 

Did not complete an on-road test, n = 11
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5.3.1.1. Three Outcome Groups

Participants who were categorised as safe for unrestricted driving (n - 11 ) were advised by the 

driving assessor that  they could drive as per their normal pre-stroke driving and could return to 

normal driving immediately on completion of the on-road assessment. Typically, the advice given 

to  the restricted driving group (n = 8) was to limit their driving, such as restricting their driving to 

off-peak times, restrict driving to local familiar routes, avoid night driving, and initially to drive 

only when accompanied. For some participants in this group it was presented as a temporary 

measure or a period of re-familiarisation but for others the  recommendations were more long

term . Two participants were given advice similar to the participants who were advised to restrict 

their driving, however, in addition these  two were also advised to take formal driving lessons. One 

of these participants was advised to take at least two formal driving lessons and the o ther 

participant was advised to take betw een five and 10 formal driving lessons. Within the initial 

analysis these two participants are included among the group of 'restricted drivers' when 

analysing the overall findings for the whole sample of participants.

For the purpose of the initial analysis the final subgroup is made up of those who completed the 

off-road assessment but for various reasons did not com pete the on-road assessm ent (n = 11).

The subgroup is a very heterogeneous grouping made up of those who did not take the on-road 

assessm ent because they felt they were not ready when the appointm ent was made, those who 

needed  further rehabilitation or those who voluntarily decided to cease driving.

5.3.1.2. Subgroup Comparison (n = 46)

The off-road assessment scores of the th ree  groups; safe for unrestricted driving, safe for 

restricted driving, and those who did not take the  on-road test, were compared using Kruskal 

Wallis Analysis to tests for differences on the off-road tests  across the  th ree  outcom e groupings. 

No significant differences were noted between the th ree  outcom e sub-groups in relation to age or 

time post onset of stroke (Kruskal Wallis Test, Age P = 0.236, Time post onset P = 0.1). 

Comparisons betw een the th ree  groups on the off-road tes ts  where statistical significance was 

found are given in table 5.3 below (see appendix 4, Table 1 for complete table). Statistically 

significant difference were found betw een the three outcom e groups on nine off-road tests, the 

strongest statistical significance betw een the th ree  outcom e groups was in the occupational 

therapists overall impression of suitability for return to driving upon completion of the off-road 

assessm ent (Kruskal Wallis Test, P < 0.001).

A mixed pattern of scoring was noted between the three outcom e groups. The mean and median 

scores of the 'safe for unrestricted driving' group were consistently be t te r  than those of the group
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who did not take the on-road test on all nine assessments. Generally the scores of the group who 

did not complete the on-road assessment were worse than the other two groups on all tests, with 

the exception of the ADSES and ADSES-P.

Decreasing performance was noted on the time to complete the star cancellation test, time taken 

per correct target identified on the star cancellation test, TEA telephone search while counting 

(divided attention), and the Frontal Assessment Battery across the three outcome groups. Mean 

and median scores of those who were safe for unrestricted driving were better on these tests 

than those in the restricted driving category, who in turn performed better than the group who 

did not take the on-road assessment. It was interesting that the restricted driving group had 

better mean and median scores than the unrestricted driving group on the ACER, MMSE, and TEA 

Telephone Search.

Table 5.3: O ff-road Assessments Sensitive to  the Final Outcom e Grouping
Off-Road Assessment Num ber w ith in  each 

outcom e subcategory
Kruskal Wallis  
Analysis P value

ACER Unrestricted, n = 26 
Restricted, n = 7 
Not assessed, n = 9

P = 0 .027*

MMSE Unrestricted, n = 26 
Restricted, n = 8 
Not assessed, n = 11

P = 0 .042*

Star Cancellation Test (Time) Unrestricted, n = 27 
Restricted, n = 8 
Not assessed, n = 11

P = 0 .025*

Star Cancellation Test -  tim e per 
target

Unrestricted, n = 27 
Restricted, n = 8 
Not assessed, n = 11

P = 0 .018*

TEA -  Telephone Search (no. of 
targets identified) (Visual 
selective attention)

Unrestricted, n = 27 
Restricted, n = 8 
Not assessed, n = 11

P = 0 .023*

T E A -T elep ho n e Search while 
Counting (Divided attention)

Unrestricted, n = 27 
Restricted, n = 7 
Not assessed, n = 11

P = 0 .018*

FAB Unrestricted, n = 26 
Restricted, n = 7 
Not assessed, n = 9

P = 0 .0 0 6 **

ADSES Unrestricted, n = 27 
Restricted, n = 8 
Not assessed, n = 10

P = 0 .0 0 8 **

ADSES by Proxy Unrestricted, n = 18 
Restricted, n = 6 
Not assessed, n = 5

P = 0 .027*

Occupational Therapist's 
impression of driving ability

Unrestricted, n = 25 
Restricted, n = 7 
Not assessed, n = 9

P <  0 .0 0 1 * * *

Footnote: *= significant at P<0.05, **=  significant at P<0.01, ***=  significant at P<0.001
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Although as already stated there was no statistically significant difference betw een  the ages of  

the three outcom e groupings (Kruskal Wallis P = 0.236), on initial examination of the findings it 

appeared that the group who were advised to restrict their driving tended to be older than the  

unrestricted group indicating that age may have influenced the driving outcom e. The mean age of  

the unrestricted driving group (n = 27) was 62 years (SD 12.8), their median age was 62 years with 

an age range from 29 to 83 years. The mean age of the restricted driving group (n = 8) was older 

at 69.6 years (SD 14.9), with a median age o f  75 years (range 36 to 80 years). However, while the  

restricted group appeared older, the difference betw een the ages of  both groups was not 

statistically significant (Mann Whitney U test P = 0.088).

Table 5.4: Breakdow n of Scores across th e  Three O utcom e G roupings on th e  Off-road A ssessm ents 
Sensitive to  Final O utcom e
Off-Road A ssessm ent Safe for U nrestricted 

Driving
Safe for Restricted 
Driving

Did n o t ta k e  th e  o n 
road te s t

N
M ean (SD) 
M edian (Range)

N
M ean (SD) 
M edian (Range)

N
M ean (SD) 
M edian (Range)

ACER N = 26 
86.9(5.64) 
87.5 (76 to 97)

N = 7
87.14 (11.9) 
92 (64 to  99)

N =9
74.6(13.7) 
79 (53 to 91)

MMSE N = 26 
28(1)
28 (24 to 30)

N =8
28.9(1.13) 
29 (27 to 30)

N = 11 
25.7 (3.44) 
25 (19 to 30)

S tar Cancellation Time N = 27 
65.7(30.2)
57 (33 to 175)

N =8
103 (77.4)
79.5 (38 to  286)

N = 11
117.91 (85.4) 
92 (39 to 325)

Star Cancellation te s t  -  
tim e p er ta rg e t

N = 27 
1.23 (0.57)
1.04 (0.62 to 3.29)

N = 8
1.96(1.49)
1.48 (0.73 to  5.50)

N = 11 
2.25 (1.59)
1.76 (0.72 to 6.02)

TEA T elephone Search 
(n u m b er of ta rg e ts  
identified) (Visual 
se lective a tten tio n )

N = 27 
18.6 (1.83) 
19 (13 to 20)

N =8
19.12(1.25) 
20 (17 to  20)

N = 11 
16.9(2.3)
18 (12 to 20)

TEA T elephone search 
w hile counting (Divided 
a tten tio n )

N = 27
4.17 (5.56)
2.18 (-0.32 to 27.6)

N = 7
6.68(12.4)
2.46 (0.08 to  34.5)

N = 11
28.6 (35.8)
18.7 (0.71 to 121.3)

FAB N = 26 
16.2 (1.77) 
17 (10 to 18)

N =7
15.9(2.61) 
16 (11 to  18)

N =9
13.6(1.81) 
14 (11 to  17)

ADSES N = 27 
110.8 (10.4) 
113 (80 to 120)

N =8
97.6 (9.89)
100.5 (84 to  111)

N = 10 
105.6 (16.4) 
112 (70 to  120)

ADSES by Proxy N = 18 
110.3 (11.7) 
115 (84 to 120)

N = 6
89.3(18.1)
81.5 (72 to  118)

N = 5
94.8 (25.9)
106 (56 to  116)

O ccupational 
T herap ist's  im pression 
o f driving ability

N = 25 
8.44(1.42) 
9 (5 to  10)

N =7
6.71(2.22) 
5 (5 to 10)

N =9 
4.67 (1.8) 
4 (3 to 8)
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Another noteworthy point was the fact that the ADSES and ADSES by proxy scores of the group 

who did not take the on-road test were higher than those of the group who were advised to 

restrict their driving having completed the on-road test. This finding may highlight a lack of 

awareness at the time of the off-road among the group who didn't take the on-road test. For nine 

of these participants it could be said that they were not fit to take the on-road test and that they 

may have overestimated their ability at the time of the off-road test when the ADSES was 

completed (one deemed unfit by the driving assessor, one had a medical deterioration, two were 

referred on for further rehabilitation, and five participants considered themselves 'not ready' to 

take the actual on-road test when it was scheduled).

5.3.1.3. Occupational Therapist's Impression of Suitability to Return to Driving Following the 

Off-road Assessment.

The occupational therapist's overall impression o f suitability to return to driving upon completion 

of the off-road assessment was found to be the off-road rating that was most sensitive to the final 

outcome (Kruskal Wallis Test, P < 0.001). Statistically significant decreasing mean and median 

scores on this VAS measure were evident across the three outcome groupings of unrestricted 

driving, restricted driving and those who did not take the on-road test. The relationship between 

the occupational therapist's overall impression of the participant's suitability to drive and the 

scores on the other nine standardised tests that were sensitive to the final outcome were 

examined using spearman correlations (table 5.5).

The occupational therapist's overall impression score was statistically positively correlated with 

five of the tests; ACER, MMSE, FAB, and ADSES by proxy, increasing scores on these tests were 

matched by increasing score on the occupational therapists overall impression. A statistically 

negative correlation was noted between the occupational therapist's impression and tests with a 

timed outcome. An increased time score on the time to complete the star cancellation test and 

the time per target score would perhaps indicate difficulty in completing the test. The negative 

correlation on these tests indicates that increased time to complete the tests was related to a 

decrease in the occupational therapist's impression of the participant's suitability to return to 

drive. Also a negative correlation was noted with the TEA Divided Attention score, a higher score 

on this test indicated increased difficulty with the divided attention task. Increased difficulty with 

the divided attention task was associated with a decrease in the occupational therapist's 

impression of suitability to return to drive. Scatter plots showing the association between 

occupational therapist's impression of overall suitability to return to drive and the individual table 

top tests are provided (see figs 5.5 to 5.10).
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Table 5.5: C orrelation  b e tw e en  O ccupational T herap ist's  Im pression of Driving 
Suitability and  S tandard ised  Tests Sensitive to  Final O utcom e
ACER N = 37 

rho = 0.562 
P< 0.001***

MMSE N = 40 
rho = 0.598 
P< 0.001***

Star Cancellation Test N = 41
(Time) rho = -0.719 

P< 0.001***
Star Cancellation Test N = 41
(Time per ta rge t) rho = -0.728 

P< 0.001***
TEA -  T elephone Search N = 41
(targets) rho = 0.182 

P = 0.253 (NS)
TEA N =40
T elephone search  w hile counting - rho = -0.509
Divided A tten tion P = 0.001**
FAB N = 37 

rho = 0.494 
P = 0.002**

ADSES N =40 
rho = 0.293 
P = 0.067 (NS)

ADSES by Proxy N = 25 
rho = 0.495 
P = 0.012*

Footnote: Rho = Spearman's correlation coefficient, *= significant at P<0.05, **=
significant at P<0.01, ***= significant at P< 0.001. NS = not significant.
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Figure 5.5: OT impression (VAS) and ACER score. (N = 37, Spearman's rho = 0,562, P<0.001)
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Figure 5.6 : OT impression (VAS) and IVIIVISE score. (N = 40, Spearman's rho = 0.S98, P<0.001)
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Figure 5.7: OT impression (VAS) and Time to complete the star cancellation test. (N = 41, Spearman's rho 

= -0 .719 , p < o m i)
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Figure 5.8: OT impression (VAS) and Divided Attention score. (N = 40, Spearman's rho = - 0.509, P=0,001)
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Figure 5.9: OT fmpression (VAS) and FAB score. (N = 37, Spearman's rho = 0.494, P=0.002)
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Figure 5.10: OT impression (VAS) and ADSES by proxy score. (N = 25, Spearman's rho = 0.495, P=0.012)
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5.4. Off-road Scoring Pattern of 11 Participants who did not complete the On-road 

Assessment

Eleven participants did not take the on-road test, the reasons for not completing the test are 

summarised in the table 5.6. All 11 were adamant about returning to drive at the time of the off- 

road test but for various reasons did not take an on-road test. Five participants cancelled the on

road appointment stating that they themselves or their spouse felt they were not ready to take 

the test or that they had changed their minds about driving. One participant refused to take the 

on-road test claiming that his medical doctor had already cleared him as fit to drive.

Table 5.6: Reasons fo r Not Taking the On-road Test (n = 11)
Outcom e ID no Reason
On-road test not ID 1 Suitable car not available
completed (n = 3)

ID 14 Driving assessor deem ed the participant unsafe to take the on
road test (aphasia)

ID 36 Medical deterioration (?TIA)
Refused to take on-road ID 15 Cancelled 2 on-road appointments, decided to cease driving
test or cancelled
appointments (n = 6) ID 16 Refused to take on-road test, reported that medical doctor had 

given full clearance to return to driving

ID 18 Cancelled 2 on-road appointments, reported 'not ready' to take 
the test

ID 23 Cancelled on-road test, spouse felt on-road was inappropriate

ID 32 Cancelled on road test, did not seek a re-scheduled test

ID 42 Cancelled on-road test, did not seek a re-scheduled test
M oved jurisdiction for ID 39 Both w ere referred onwards for further rehabilitation and would
further rehabilitation (n complete full driving assessment at other rehabilitation facility
= 2) ID 45

A profile of the scoring pattern of the 11 participants who did not complete the on-road test is 

given in table 5.7. There is no obvious scoring pattern among the subgroup of 11 who did not take 

the on-road assessment when recommended cut-off scores on the individual off-road 

assessments were applied. The median number of assessments where the participants scored 

below the recommended cut-off was 6, with a range of impaired test performance from 0 to 11 

(participant 15 scored within normal on all the tests, while participant 36 scored in the impaired 

range on 11 tests). The mean number of assessments where participants scored below the 

recommended cut-off was 5.6 (SD 3.2).
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Table 5.7: Scoring Pattern of the Participants who did Not Take the On-road Test (n = 11)
ID

14
36

Gender

Male
Male
Male

Age

61
76
70

Time
post
onset

B D H I J K L M N 0

0
0

15
16
18
23
32
42

Male 45
Male 73
Male 68
Male 47
Male 83
Female 76 18

0

0

39
45

Male 48
Male 46

0
0

0 0

Key; |  =  w ithin norm al, |  =  im paired, 0  = n o t assessed.
Key to assessments; A  =  S tar Cancellation Test, B =  Letter Cancellation Test, C =  R ight Side Bias, D  =  

M V P T  (cu t-o ff o f <  30, - M a ze r e t a lj, E = TEA (M a p  Search Test - 1  m inute), F =  TEA (M a p  Search Test 
-  2 m inute), G = TEA (E levator Counting), hi =  TEA (E levator Counting w ith Distraction), I = TEA 

(Telephone Search), J =  TEA (Telephone Search while Counting), K = TEA (Lottery Test), L = Trails B (90  
second cut-off, - Devos e t al), M  =  Addenbrooke's Cognitive Exam ination revised, N  = Frontal 
Assessment B attery (cu t-o ff a t  12), O = Timed Up an Go Test (14  second cut-off)________________________

The most frequently failed assessment was the Trail Making B which was failed by seven of the 

eight participants who were able to complete the test, which equates to an 88% failure rate on 

this test among the participants in the subgroup who did not take the on-road test. High failure 

rates were also noted on the MVPT and TEA (telephone search while counting -  divided 

attention), both tests were completed by all 11 participants and the failure rate for both tests was 

64% (7 fails out of 11 completed). Of the remaining assessments completed by all 11 participants 

in this sub-group, high failure rates were noted on the TEA (telephone search -  visual attention) 

with a 55% failure rate (six fails out of 11 completed). The TEA Map Search one minute score 

(visual selective attention) had a 45% fail rate (5 fails out of 11 completed).

5.5. On-Road Assessment Findings (n = 35)

The analysis to follow will focus on the 35 participants who completed the on-road driving 

assessment. The occupational therapy researcher was present during 30 of the on-road 

assessments, he was not informed when five on-road assessments were scheduled and as a result 

was not present during these five on-road assessments. The final suitability to drive decision was 

made by the driving assessor following the on-road assessment. All 35 participants were informed 

by the driving assessor that they were safe to resume driving following the on-road and no 

participant failed the on-road assessment. The occupational therapy researcher categorised the

144



driving outcom e decision fo r the 30 on-road assessments w here he was present based on 

feedback given by the driving assessor to each participant at the end o f the on-road test. Specific 

feedback was sought from  the driving assessor on the  driving recom m endations m ade for the  

rem aining five participants w here the researcher was not present during the on-road assessment. 

Three categories o f driving recom m endation em erged;

Safe for unrestricted driving 

Safe for restricted driving 

Driving lessons recom m ended

The tw o  participants who w ere recom m ended to take form al driving lessons have been separated  

from  the restricted driving group for the analysis o f the on-road findings. As they w ere specifically 

advised to take a course o f form al driving lessons following the on-road assessment they do not 

fit w ithin the restricted group who w ere  advised only to  lim it the ir driving. Breakdown o f the  

num bers in each driving outcom e group are given in the tab le  5.8.

Table 5.8: Final Driving Classification Following On-road Test

Driving Outcome N (%)
Safe for unrestricted driving 27 (77%)
Safe for restricted driving 6 (17%)
Lessons recommended 2 (6%)
Total participants who completed on-road 
test

35

5.5.1. Duration of the On-road Assessment

All participants w ere assessed driving in th e ir local area as per the norm al practice o f the driving 

assessor. Each on-road assessment com m enced at the participant's house and the  participant 

drove the ir own car w ith  the driving assessor sitting in the  passenger seat and the occupational 

therapy researcher sitting in the back seat behind the driving assessor. The occupational therapy  

researcher recorded the duration o f the on-road assessments for all the assessments w here he 

was present (n = 30), the driving assessor provided the duration o f tw o  fu rther on-road  

assessments w here the researcher was not present, in to ta l, duration o f on-road assessment was 

available for 32 participants. The m ean duration o f the on-road assessments was 26 minutes (SD 7 

m inutes), the m edian duration o f the on-road assessment was 25 m inutes w ith a duration range 

from  10 to 47  m inutes (see table 5.9).
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Table 5.9: Duration of O n-road Driving Test

Duration o f on-road test N (% )
Less than 15 minutes 2 (6%)
Between 15 and 30 minutes 25 (78%)
Between 30 and 45 minutes 4 (13%)
Greater than 45 minutes 1 (3%)
Note: Percentages hove been rounded

5.5.2. On-Road Driving Ratings

Three rating scales were used to rate the participant's on-road performance. Two formal rating 

scales; the TRIP and the JRHREF, and one informal overall rating of on-road performance using a 

visual analogue (VAS) rating of driving ability on a scale of 1 to 10. All three scales were completed 

by the occupational therapy researcher for all the on-road assessments where he was present (n = 

30), data was supplemented by specific feedback from the driving assessor for the five 

participants where the researcher was not present during the on-road. The driving assessor 

completed the VAS rating and completed the TRIP on a proportion of participants.

5.5.2.1.TRIP Ratings

The occupational therapy researcher completed 30 TRIP ratings. At the request of the researcher 

the driving assessor independently completed TRIP ratings on a subgroup of 13 participants in 

order to examine inter-rater agreement between the two raters, and also in an attempt to 

minimise bias on the part of the occupational therapy researcher as he had completed the off- 

road assessments and his ratings may potentially be biased by his prior knowledge of the 

participant from the off-road assessment.

The TRIP comprises of 53 items grouped into 11 subscales with a maximum score of 209. Higher 

scores indicate better driving performance but there is no recommended cut-off score on the TRIP 

to indicate safe or not to drive. Breakdown of scores awarded by the occupational therapy 

researcher and the driving assessor on the subcomponents of the TRIP are provided in appendix 

(appendix 3, table 1).

•  Inter-rater Agreement on the TRIP

Eleven participants had TRIP ratings completed by both the occupational therapy researcher and 

the driving assessor independently. Comparisons were made between the scores awarded by the 

researcher and the driving assessor for these 11 participants. The occupational therapy 

researcher's mean and median TRIP scores were lower than those of the driving assessor and also 

showed a greater range of scoring. For seven participants the occupational therapy researcher's
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TRIP score was low er than that o f the driving assessor, fo r th ree participants the driving assessor's 

TRIP score was low er than that o f the occupational therapy researcher, and the scores o f both  

assessors was tied for one participant.

Table 5.10: Summary of TRIP scores of OT and Driving Assessor (n = 11)

Mean (SD) Median (Range)
OT researcher TRIP rating 191 (17.3) 193(143 to 209)
Driving Assessor TRIP rating 199 (7.14) 200 (183 to 209)

In te r-ra te r agreem ent was tested using Spearnnan's correlation and a statistically significant 

positive correlation was found betw een the driving assessor's and the occupational therapy  

researcher's rating on the TRIP for these 11 participants (Spearman's rho 0 .632 , P = 0 .037).

210 -

ac

* co

Onvang Recammendaeari

I  s a fe  fo r norm al driving  
I  s a fe  fo r re s tric te d  driving

OT TRIP rating

Figure 5.11: Relationship between OT and Driving Assessor TRIP Ratings by Final driving Outcome 

Category (Spearman's correlation, rho 0.632, P = 0.037)

Because the correlation betw een both raters was statistically significant it could be said th a t the  

in te r-ra te r agreem ent betw een the tw o  raters was good on the TRIP, and also the possibility of 

bias on the part o f the occupational therapy researcher was reduced. Because o f the good in ter

rater agreem ent on the TRIP, the tw o  TRIP ratings com pleted by the driving assessor on tw o  

participants when the occupational therapy researcher was not in attendance during the on-road  

assessment w ere added to the 30 TRIPs com pleted by the occupational therapy researcher. 

Therefore fu rther analysis o f the TRIP included TRIP ratings on 32 participants (30 TRIP'S 

com pleted by the occupational therapy researcher and tw o  additional TRIP'S com pleted
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independently by the driving assessor). The remaining three participants where the occupational 

therapy researcher was not present during the on road assessment did not have TRIP scores 

recorded by the driving assessor.

Table 5.11: TRIP Scores (n = 32)
M ean (SD) Median (Range)

TRIP Score 18 9 (2 1 ) 194 (132-209)

S.5.2.2. JRHREF Ratings

The Jewish Rehabilitation Hospital Road Evaluation Form (JRHREF) was completed by the 

occupational therapy researcher only, therefore JRHREF scores are available for 30 participants 

who completed the on-road test. The JRHREF consists of 34 driving skills divided into four main 

categories; Use of Controls (4 items). Manoeuvres (15 items). Specific Goals (7 items), and 

General Skills (8 items). Higher scores indicate better performance and the maximum possible 

score on the JRHREF is 170, there is no recommended cut-off score for safe driving on the JRHREF. 

A summary of JRHREF scores are given in the table below. Breakdown of scores awarded by the 

occupational therapy researcher on the subcomponents of the JRHREF are provided in the 

appendix (appendix 3, table 2).

Table 5.12: JRHREF Scores (n = 30)
Mean (SD) Median (Range)

JRHREFScore 149.5 (13.84) 153.5 (112-165)

5.S.2.3. Relationship between the TRIP & JRHREF

TRIP scores (n = 32) were compared to the JRHREF scores (n = 30) to examine the relationship 

between the two on-road rating scales. There was a statistically significant positive correlation 

between the two on-road assessment measures (spearman's rho = 0.719, P < 0.001). Scores on 

both scales appear to be sensitive to the final driving category with a clear distinction between 

the scores of those who were deemed safe for unrestricted driving compared to the participants 

who were advised to restrict their driving or to take formal lessons.
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Figure 5.12: Relationship betw een Scores on TRIP and JRHREF. (Spearman's correlation, rho = 0.719, P < 

0.001)

Mean and median TRIP and JRHREF scores of the subgroup who were safe for unrestricted driving 

were higher than the mean and median scores of the group who were recommended to restrict 

their driving, and these were in turn higher than the scores of the subgroup who were 

recommended take driving lessons.

Table 5.13: Scoring Pattern on TRIP and JRHREF by Driving Outcom e Category
TRIP
M ean  Score (SD) 
M edian  (range)

JRHREF
M ean Score (SD) 
M edian (range)

Safe for unrestricted driving N = 25 
196.6 (10.9)
199 (169 to  209)

N = 23 

155.6 (5 .6 )
156 (144 to 165)

Safe for restricted driving N = 5
169 (29.7)
180 (132 to  196)

N = 5
131.8 (12.8)
135 (112 to 146)

Driving lessons recommended N = 2 

146 (16.9)
146 (134 to 158)

N = 2
123.5 (12) 
12 3 .5 (1 15  to 132)

Footnote: Difference between scores in each category is significant, Kruskal Wallis test, TRIP P = 0.014, 
JRHREF P = 0.001.

Using non-parametric analysis, the Kruskal-Wallis test revealed significant differences in both on

road assessment scores between the three driving outcome groups, TRIP (P = 0.014), and JRHREF 

(P < 0.001). However, P values need to be interpreted with caution given the small number of 

people in the lessons recommended subgroup.
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5.S.2.4. Visual Analogue Scale (VAS) of On-road Performance

At the completion o f each on-road assessment the occupational therapy researcher and the 

driving assessor rated the ir overall impression o f each participant's driving ability during the on

road assessment on a simple visual analogue scale (VAS) from 1 to 10. Based on the observed on

road performance a rating o f 1 would indicate tha t the assessor fe lt that the participant was 

to ta lly unsafe to return to driving and a rating o f 10 would indicate that the participant was 

completely safe to return to unrestricted driving. The occupational therapy researcher completed 

30 VAS ratings and the driving assessor completed 33 VAS ratings.

Table 5.14: Summary of OT and Driving Assessor Overall VAS Ratings (scale 1 to 10) 
Following On-road Test

Mean (SD) Median (Range)
Driving Assessor rating (n = 33) 8.82 (1.13) 9 (6 to 10)
Occupational Therapy Researcher 
rating (n = 30)

8.03 (1.83) 9 (4 to 10)

•  VAS Inter-rater Agreement between Researcher and Driving Assessor

There was a statistically significant correlation between the driving assessor and the occupational 

therapy researcher's VAS rating o f the participant's overall on-road performance (Spearman's rho 

0.832, P < 0.001). Both assessors were tied in the ir ratings fo r 14 participants, the occupational 

therapists rating were lower tha t the driving assessor's rating fo r 15 participants, and the driving 

assessor's rating was lower in the case o f one participant.

10

9

8

c  
* >

5  7
O
oc

6

I—
o

5 

4

3

5  6  7  8  9  10

A ssesso r rating  o f d riv in g

Figure 5.13; Relationship between OT and Driving Assessor VAS Ratings following the On-road Test. 

(Spearman's rho 0,832, P < 0,001)
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Decreasing m ean and m edian VAS scores across the th ree  driving outcom e groupings w ere  noted  

on ratings by both the occupational therapy researcher and the driving assessor. A g reater spread 

was noted on the occupational therapy researcher's scores w ith a tendency fo r low er ratings by 

the occupational therapy researcher across the th ree groupings. W hen analysed using Kruskal 

Wallis analysis statistical significance was found for the  occupational therapy rating based on the  

th ree final driving outcom e (P = 0 .002) but not for the driver assessor ratings (P = 0 .057).

Table 5.15: Breakdown of OT and Driving Assessor VAS Ratings by Final Driving Outcome Grouping
Occupational Therapy 
Researcher ratings 
Mean (SD), range

Driving Assessor ratings 

Mean (SD), range
Safe for unrestricted driving 8.74(1.2), 6 to 10 9.08 (0.9), 7 to 10
Safe for restricted driving 6.2 (1.6), 4 to 8 8.17 (1.3), 6 to 9
Lessons recommended 4.5 (0.7), 4 to 5 7.5 (0.7), 7 to 8
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Figure 5.14: Mean VAS Ratings of the Occupational Therapy Researcher and Driving Assessor of On-road 

Driving

Given the small num ber in the lessons recom m ended group, this group (n = 2) was am algam ated  

w ith the restricted driver group and scores on all four on-road measures com pared across the  

binary outcom e of unrestricted (n = 27) versus restricted (n = 8) drivers. Significant differences in 

scoring w ere noted on all on-road measures across both outcom e groups w ith  low er m ean and 

m edian scores awarded to the restricted drivers.
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Table 5.16: Comparison between On-road Scores across Binary Outcome Groups. 
(Unrestricted Drivers, n = 27, and Restricted Drivers, n=8)

Unrestricted Drivers Restricted Drivers Mann Whitney U Test
mean (SD) mean (SD)

Median (Range) Median (Range)
TRIP n = 25 n = 7 P = 0.003

196.6(10.9) 162.4 (27.6)
199 (169 to 209) 158 (132 to 196)

JRHREF n = 23 n = 7 P < 0.001
155.6 (5.59) 129.4 (12.3)

156 (144 to 165) 132 (112 to 146)
OT VAS rating n = 23 n = 7 P = 0.001

8.74(1.21) 5.71(1.6)
9 (6 to 10) 5 (4 to 8)

Driving Assessor VAS n = 25 n = 8 P = 0.024
rating 9.08 (0.99) 8(1.195)

9 (7 to 10) 8.5(6 to 9)

5.6. Relationship between Off-road and On-road Assessment

The analysis to follow examining the relationship between the off-road assessment and on-road 

assessment is based on the scores of the 35 participants who completed the on-road assessment. 

The 11 participants who did not complete the on-road assessment were excluded from the 

analysis.

The final breakdown of driving outcome following the on-road assessment was as follows: 

Safe for unrestricted driving: n = 27

Safe for restricted driving: n = 6

Driving lessons recommended: n = 2

5.6.1. Scoring Patterns on the Off-road Assessments by Final Driving Category

The participants who took the on-road driving test were subdivided according to this three driving 

outcome categories and scoring classification on each of the off-road tests where definite cut-off 

scores are available was examined. The grids to follow show the scoring profile o f participants 

within each driving category.
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•  Outcome Category: Lessons Recommended (n = 2)

Table 5.17: Off-road Scoring Pattern of the two Participants Advised to take Driving 
Lessons
ID Gender

Male
Female

Age

72
36

Time
post
onset
23
20

B D H J K M

Key; |  = w ith in  norm al, |  = im paired, 0  = n o t assessed.
Key to  assessments; A = Star Cancellation Test, B = Letter Cancellation Test, C = R ight Side Bias, D = 
MVPT (cu t-o ff o f  < 30, - M azer e t al), E = TEA (M ap Search Test - 1  m inute), F = TEA (M ap Search Test 
-  2 m inute), G = TEA (E levator Counting), H = TEA (E levator Counting w ith  D istraction), I = TEA 
(Telephone Search), J =  TEA (Telephone Search w hile  Counting), K = TEA (Lo tte ry Test), L = Trails B (90 
second cut-off, - Devos e t al), M  = Addenbrooke's Cognitive Exam ination revised, N = Fronta l 
Assessment B a tte ry (cu t-o ff a t 12), O = Timed Up an Go Test (14 second cut-o ff)______________________

Both participants w ho w ere recom m ended to take form al driving lessons following the on-road  

assessment scored below the recom m ended cut-o ff on several off-road assessments (ID2 failed  

five assessments, ID? failed six assessments). Both scored below  the cut-o ff on the TEA (M ap  

Search 1 m inute -  visual selective attention), and the Trail Making Test B.

•  Outcome Category: Restricted Driving Recommended (n = 6)

Table 5.18; Off-road Scoring Pattern of the six Participants Advised to Restrict Driving
ID Gender Age Time

post
onset

A B C D E F G H 1

T

J K L M N 0

8 Female 74 5 I I 1I 1 1 I I I I 1 I I 1
10 Male 61 3 I I I I
20 Female 80 2 1 1 I 1 1 I I I I 1 I 1 1 I I
21 Female 80 1 I I I 1 1 I I I I I 111I 1
40 Male 78 1 1 ■ I 1 1 I 0 0 1 0 0 1 0 I I
44 Male 76 N/A 1 0 1 1 0 I
Key to  assessments; A = S tar Cancellation Test, B = Le tter Cancellation Test, C = R ight Side Bias, D = MVPT 
(cu t-o ff o f  <30, - M azer e t al), E = TEA (M ap Search T e s t - 1 m inute), F = TEA (M ap Search Test- 2  
m inute), G = TEA (E levator Counting), H = TEA (E levator Counting w ith  D istraction), I = TEA (Telephone 
Search), J = TEA (Telephone Search while  Counting), K = TEA (Lottery Test), L = Trails B (90 second cut-off, - 
Devos e t al), M  = Addenbrooke's Cognitive Exam ination revised, N = F ron ta l Assessment B a tte ry (cu t-o ff a t 
12), O = Timed Up an Go Test (14 second cu t-o ff)___________________________________________________________

All participants w ho w ere advised to restrict th e ir driving scored below the cu t-o ff on at least one 

off-road assessment, w ith  participant ID20 scoring below  cut-o ff on five assessments. The most 

frequently  failed off-road assessment am ong the participants who w ere recom m ended to restrict 

th e ir driving w ere  the Trail Making Test B w ith an 83% fail rate (5 fails out o f 6 com pleted). 

Participant ID40 was unable to com plete several tests th a t had an auditory com ponent due to  

longstanding hearing im pairm ent.
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•  Outcome category: Unrestricted Driving Recommended (n = 27)

Only two of the 27 participants who were cleared for unrestricted driving scored above the cut-off 

on all the off-road assessments. The remaining 23 participants in this outcome category scored 

below the cut-off on at least one off-road assessment with three participants (ID 26,27,41) scoring 

below the cut-off on seven assessments each. By far the most frequently failed off-road 

assessment was the Trail making Part B with 21 fails out of the 26 tests completed (failure rate of 

81%). The next most frequently failed assessment among this group was the TEA (Lottery test -  

auditory sustained attention), with a 35% fail rate (9 fails out of 26 completed). Eight out of 26 

participants scored below the cut-off for their age group on the ACER (31% fail rate), and eight 

participants (30%) were noted to demonstrate right side bias when completing the table top 

assessments.

Table 5.19: Off-road Scoring Pattern of the 27 Participants Cleared for Unrestricted 
Driving
ID

11
12
13
17
19
22
24
25
26
27
28
29
30
31
33
34
35
37
38
41
43
46
47

Gender

Female
Male
Male
Male
Male
Male
Male
Male
Female
Male
Male
Male
Male
Male
Male
Male
Male
Male
Female
Female
Male
Male
Male
Male
Male
Male
Male

Age

29
53
83
53
65
62
66
78
68
70
65
58
57
53
72
53
76
49
59
59
79
62
50
76
79
64
38

Time
post
onset

11
2.5

1.5

1.5

N/A
1.5
1.5
1.5

B H

1 
1inn

I j

0

M

i T T n  1

0

1n

0

O

K ey;M ~ within normal, |  = impaired, 0  = not assessed. N/A = not available 
Key to assessments; A = Star Cancellation Test, B = Letter Cancellation Test, C = Right Side Bias, D = 
MVPT (cut-off o f < 30, - M azer et al), E = TEA (M ap Search Test - 1  minute), F = TEA (M ap Search Test 
-  2 minute), G = TEA (Elevator Counting), H = TEA (Elevator Counting with Distraction), I = TEA 
(Telephone Search), J = TEA (Telephone Search while Counting), K = TEA (Lottery Test), L = Trails 8 (90 
second cut-off, - Devos et al), M  = Addenbrooke's Cognitive Examination revised, N = Frontal 
Assessment Battery (cut-off a t 12), O = Timed Up an Go Test (14 second cut-off)____________________
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5.6.2. Correlations between Off-road and On-road Assessments

The relationship betw een the off-road assessments and the on-road ratings was exam ined using 

spearm an correlation. Age and tim e post onset w ere also included in the correlation analysis. The 

statistically significant correlations are presented in table 5 .20 below (see appendix 4, table 2 for

com plete table).

Table 5.20: Correlations of the Off-road Tests with the four On-road Ratings
TRIP JRHREF OT VAS on-road 

rating
Driving assessor 
VAS on-road 
rating

Age rho = -0.421 
n = 30 
P = 0.020*

rho = -0.464 
n =30 
P = 0.010*

rho = -0.507 
n = 30 
P = 0.004**

rho = -0.528 
n = 33 
P = 0.002**

Star Cancellation 
Test

rho = 0.234 
n = 30 
P = 0.214

rho = 0.345 
n =30 
P = 0.062

rho = 0.327 
n = 30 
P = 0.078

rho = 0.387 
n = 33 
P = 0.026*

Star Cancellation 
Test - Time

rho = -0.364 
n = 30 
P = 0.048*

rho = -0.521 
n = 30 
P = 0.003**

rho = -0.459 
n = 30 
P = 0.011*

rho = -0.45 
n = 33 
P = 0.009**

Star Cancellation 
Test-tim e per 
correct target

rho = -0.353 
n = 30 
P = 0.056

rho = -0.510 
n =30 
P = 0.004**

rho = -0.457 
n = 30 
P = 0.011*

rho = -0.438 
n = 33 
P = 0.011*

Letter
Cancellation Test - 
Time

rho = -0.303 
n = 30 
P = 0.104

rho = -0.336 
n = 30 
P = 0.07

rho = -0.383 
n = 30 
P = 0.037*

rho = -0.491 
n = 33 
P = 0.004**

Letter
Cancellation Test 
-  time per correct 
target

rho = -0.253 
n = 30 
P = 0.177

rho = -0.311 
n = 30 
P = 0.094

rho = -0.27 
n = 30 
P = 0.149

rho = -0.435 
n = 33 
P = 0.011*

TEA -  Map Search 
1

rho = 0.586 
n = 30 
P = 0.001**

rho = 0.611 
n = 30
P <0.001***

rho = 0.603 
n = 30
P< 0.001***

rho = 0.575 
n = 33
P< 0.001***

TEA -M ap Search 
2

rho = 0.505 
n = 30 
P = 0.004**

rho = 0.565 
n = 30 
P = 0.001**

rho = 0.458 
n = 30 
P = 0.007**

rho = 0.475 
n = 33 
P = 0.005**

TEA -  Telephone 
Search

rho = -0.200 
n = 30 
P = 0.289

rho = -0.336 
n = 30 
P = 0.07

rho = -0.241 
n = 30 
P = 0.2

rho = -0.368 
n = 33 
P = 0.035*

TEA -  Telephone 
Search, time taken

rho = -0.148 
n = 30 
P = 0.435

rho = -0.352 
n = 30 
P = 0.057

rho = -0.207 
n = 30 
P = 0.271

rho = -0.362 
n = 33 
P = 0.039*

TEA -  Telephone 
Search while 
Counting (time 
taken)

rho = -0.22 
n = 29 
P = 0.251

rho = -0.357 
n = 29 
P = 0.057

rho = -0.218 
n = 29 
P = 0.255

rho = -0.386 
n =32 
P = 0.029*

BADS-Zoo Map 
test 1 time

rho = -0.358 
n = 28 
P = 0.061

rho = -0.411 
n = 28 
P = 0.03*

rho = -0.357 
n = 28 
P = 0.062

rho = -0.344 
n = 31 
P = 0.058

BADS-Zoo Map 
test 2 time

rho = -0.275 
n = 28 
P = 0.156

rho = -0.451 
n = 28 
P = 0.016*

rho = -0.267 
n = 28 
P = 0.170

rho = -0.407 
n = 31 
P = 0.023*

BADS-Zoo Map 
test. Total time

rho = -0.269 
n = 28 
P = 0.167

rho = -0.423 
n = 28 
P = 0.025*

rho = -0.283 
n = 28 
P = 0.144

rho = -0.384 
n = 31 
P = 0.055

Trail Making Test 
A

rho = -0.262 
n = 30

rho = -0.325 
n = 30

rho = -0.242 
n = 30

rho = -0.351 
n = 33
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P = 0.161 P = 0.08 P = 0.197 P = 0.046*
ADSES rho = 0.431 

n = 30 
P = 0.023*

rho = 0.497 
n = 30 
P = 0.005**

rho = 0.508 
n = 30 
P = 0.004**

rho = 0.206 
n = 33 
P = 0.250

ADSES by Proxy rho = 0.437 
n = 19 
P = 0.062

rho = 0.614 
n = 19 
P = 0.005**

rho = 0.681 
n = 19 
P = 0.001**

rho = 0.376 
n = 22 
P = 0.084

OT Impression 
(after off-road)

rho = 0.283 
n = 27 
P = 0.153

rho = 0.543 
n = 27 
P = 0.003**

rho = 0.370 
n = 27 
P = 0.058

rho = 0.371 
n = 30 
P = 0.043*

Timed Up & Go 
Test

rho = -0.264 
n = 30 
P = 0.159

rho = -0.484 
n = 30 
P = 0.007**

rho = -0.32 
n = 30 
P = 0.085

rho = -0.379 
n = 33 
P = 0.03*

Key: Rho = Spearman's correlation coefficient, *= significant a t P<0.05, **= significant a t P<0.01, ***= significant a t 
P<0.001.
Shaded rows highlight off-road tests that were significantly correlated with all 4 on-road ratings

There was a statistically significant negative correlation betw een age and all four on-road rating 

scores. The trend  was noted th a t scores on the  on-road ratings decreased with increased age. 

Only th ree  off-road assessm ents w ere significantly correlated with all four on-road rating scores; 

the  tim e taken to  com plete the  star cancellation test, TEA Map Search one m inute score, and TEA 

Map Search tw o m inute score (shaded in table 5.20). All th ree  tes ts  had a tim ed com ponent th a t 

might indicate th a t speed of processing was a factor in perform ance on the  road, with b e tte r 

scores on the  on-road scales associated with faster speed of processing on these  off-road 

assessm ents.

Time taken to  com plete the star cancellation te s t was negatively correlated with all the  on-road 

ratings, meaning th a t increased tim e to  com plete th e  star cancellation te s t was associated with 

decreased rating of the on-road perform ance. The TEA Map Search one and tw o m inute scores 

em erged as the  off-road assessm ent with the highest correlation with all four on-road 

assessm ents, th e  correlations being significant at the  P<0.01 level. Map search te s t is a tim e 

limited te s t with scores taken at end of one and tw o m inutes. There was a statistically significant 

positive correlation betw een m ap search one m inute and tw o m inute score with the  on-road 

ratings. Higher num ber of targets identified on the  map search te s t was associated with increased 

scores on all the  on-road rating scales, higher num ber of targe ts identified might be indicative of 

faste r speed of visual scanning, processing and response as well as less visual distractibility.

S.6.2.1. Relationship betw een  On-road VAS Ratings and Off-road Tests

Of the  four on-road rating scales used, the  VAS ratings of the  driving assessor correlated with the 

g reatest num ber of off-road assessm ents. The driving assessor's VAS ratings correlated 

significantly with 14 of the  off-road assessm ents. The occupational therapy ratings on the sam e 

VAS correlated with seven off-road assessm ents (five off-road assessm ents correlated with both
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the occupational therapist and the driving assessor's on-road VAS ratings). The two off-road 

assessments that were correlated with the occupational therapist's on-road VAS ratings but not 

the driving assessor's on-road VAS ratings were the ADSES and ADSES by proxy scores.

It is interesting that 11 of the 14 off-road assessments that correlated significantly with the 

driving assessor ratings of on-road performance had a timed component, (star cancellation test 

time, star cancellation test time per correct target, letter cancellation test time, letter cancellation 

test time per correct target, map search one minute, map search two minute, telephone search 

time, telephone search while counting time, zoo map test 2 time, trail making test A, and the 

timed up and go test). For the timed tests the significant correlations were negative indicating 

that increased time taken to complete these off-road assessments was associated with lower VAS 

ratings of on-road performance from the driving assessor, map search one and two were 

positively correlated but this is also an indication of speed as the test is time limited, participants 

who were able to identify a greater number of targets within the given time frames (performed 

faster on the test) tended to get higher ratings from the driving assessor during the on road test.

5.6.2.2. Relationship between Standardised On-road Ratings (JRHREF and TRIP) and the

Off-road Tests

The JRHREF appeared to demonstrate greater sensitivity to the off-road test scores correlating 

significantly with 11 off-road tests, while the TRIP correlated significantly with four off-road tests 

(these four off-road tests were also significantly correlated with the JRHREF). The JRHREF score 

was significantly positively correlated with the ADSES, ADSES by proxy and the occupational 

therapist's impression of driving suitability after completion of the off-road test, higher ratings on 

each of these off-road measures were associated with higher rating of on-road performance on 

the JRHREF. The other eight off-road tests that the JRHREF significantly correlated with all had a 

timed component and the correlations were negative indicating that increased time to complete 

the off-road tests was associated with decreased scores during on-road performance as rated by 

the JRHREF.

5.6.3. Binary Outcome of Safe for Unrestricted Driving and Safe for Restricted Driving

To examine the relationship between the final driving outcome and the findings of the off-road 

assessments, the final driving outcome was collapsed into a binary outcome of 'safe for 

unrestricted driving' and 'safe for restricted driving'. Given the small number of participants 

classified as needing formal driving lessons (n = 2), this group were combined with the 'safe for 

restricted driving' category (n = 6) to form one overall category (n = 8) for the analysis.
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Table 5.21: Binary Driving ou tcom e: Safe fo r U nrestricted  driving 
and  Safe for R estricted Driving
Binary Driving O utcom e N(%)
Safe for unrestric ted  driving 27 (77%)
Safe for restricted  driving 8 (23%)

Comparisons were then made between the scores on the off-road assessments based on this 

binary outcom e (unrestricted/restricted) as a grouping variable. Mann Whitney U test was used to 

tes t  for significant difference between both groups on each of the off-road tests, statistically 

significant findings are presented in table 5.22 (see appendix 4, table 3 for complete table).

Table 5.22: Com parison of Off-road Test Results b e tw e en  th e  tw o  Driving O utcom e 
G roups
Off-Road A ssessm ent N um ber w ithin each 

ou tco m e subcategory
M ann-W hitney U 
Test P value

TEA -  Map Search 1 m inute Score U nrestricted, n = 27 
Restricted, n = 8

P = 0.046*

BADS -  Zoo Map Test 1 Time unrestricted , n = 26 
Restricted, n = 7

P = 0.021*

ADSES U nrestricted, n = 27 
Restricted, n = 8

P = 0.001**

ADSES by Proxy U nrestricted, n = 18 
Restricted, n = 6

P = 0.012*

Timed Up and Go Test U nrestricted, n = 27 
Restricted, n = 8

P = 0.05*

Key: *= significant at P<0.05, **= significant at P<0.01

Statistically significant difference was found betw een the two outcom e groups on five off-road 

tests, all five off-road measures were also significantly correlated with the JRHREF on-road ratings 

(see previous section).

The restricted driving group consistently scored worse than the unrestricted driving group on all 

five tests. Summary of the scoring patterns on each tes t  is given in the table 5.23 below. Mean 

and median scores on TEA Map Search one minute score, ADSES, and ADSES by proxy were lower 

for the restricted group, similarly the time taken to  complete the two timed tests -  time take to 

complete the Zoo Map tes t  and the Timed Up and Go test, were slower among the restricted 

group. Apart from the ADSES and ADSES by proxy the  o ther three tests  have a timed component 

and the trend was that  participants who were safe for unrestricted driving performed faster on 

the  off-road assessments compared to the group who were advised to restrict their driving 

following the on-road assessment.
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Table 5.23: Summary of Scoring Pattern of the tw o Driving Outcome Groups 
on the  Off-road Tests
Off-Road Assessment Safe for Unrestricted

Driving
N
Mean (SD)
Median (Range)

Safe for Restricted
Driving
N
Mean (SD)
Median (Range)

TEA Map Search 1 
m inute score

N = 27 
27.3(10.1) 
26 (14 to 49)

N = 8 
19 (10.7) 
16.5(7 to 39)

BADS Zoo Map Test 1 
tim e (seconds)

N = 26 
131.8 (55.6) 
121.5 (48 to 276)

N = 7
219(123.9)
191 (115 to 478)

ADSES N = 27 
110.8 (10.4) 
113 (80 to 120)

N = 8 
97.6 (9.9)
100.5 (84 to 111)

ADSES by Proxy N = 18 
110.3 (11.7) 
115 (84 to 120)

N = 6
89.3 (18.1)
81.5 (72 to 118)

Timed Up & Go N = 27 
9.35 (4.1)
8 (5.5 to 20)

N =8
13.35 (8.69) 
11 (6.3 to 34)

5 .6 .4 . MVPT an d  Trail M aking T est B

A further subgroup analysis was completed on these  two tests  (MVPT and Trail Making Test B) as 

both tests  have been used in previous stroke driving research and have published recommended 

cut-off scores that are indicative of safe driving. As there was no definite fail group, subgroup 

comparisons on these measures is difficult. Analysis was completed on the scores on both tests 

among the whole group (n = 46) using a binary outcom e of those who didn't take the on-road test 

(n = 11) and those who completed the on-road tes t  (n = 35). The mean and median MVPT score 

for the subgroup who did not take the on-road tes t  were lower than that  of the  group who 

completed the on-road test, however the range of scores across both groups was similar and the 

difference in scores was not significant (P = 0.051). Similarly on the Trail Making Test B the mean 

and median time to complete the tes t  was slower for the group who did not take the on-road 

test, the  range of scores was comparable among both groups and the  difference was not 

significant (P = 0.154).

Neither test correlated with any of the on-road ratings used in this study. Also, there  was no 

statistical difference in the scoring pattern on these  two tests  between the groups who were safe 

for unrestricted driving or those who were recommended to  restrict their driving upon 

completion of the on-road tes t  (Mann Whitney U test; MVPT, P = 0.915; Trail Making Test B, P = 

0.49).
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Table 5.24: Com parison of MVPT and Trail M aking Test B Scores b e tw e en  th o se  w ho com pleted  th e  On
road Test and th o se  w ho d id n 't com plete  th e  O n-road Test

Subgroup w ho d id n 't com plete 
th e  on-road  te s t  (n = ll)

Subgroup w ho com pleted  th e  
on-road  te s t  (n=3S)

M ann W hitney 
U te s t

MVPT n = 11
M ean = 29.45 (SD 4.25) 
M edian = 28 
Range 23 to  36

n = 34
M ean = 32.26 (SD 2.66) 
M edian = 32.5 
Range 26 to  36

P = 0.051 
Not Significant

Trail Making 
Test B

n = 8
M ean = 243.38 seconds (SD 125) 
M edian 238 seconds 
Range 76 to  415

n = 34
M ean = 169.82 seconds (SD 91.9) 
M edian = 133.5 seconds 
Range 63 to  407

P = 0.154 
Not Significant

A subgroup analysis was conducted using scoring on the MVPT and Trails B as a grouping variable. 

Scores on the four on-road ratings were compared between the subgroup of participants who 

scored above and those who scored below the recom m ended cut-off scores on both tests. 

Analysis, using Mann Whitney U tests, revealed tha t  there were no significant differences 

betw een the groups on any of the four on-road rating scales when groups were classified 

according to the MVPT cut-off score of 30 (Mazer e t al 1998). Using the ADReS guideline of 180 

second cut-off on the Trail making B (McCarthy & Mann 2006) no significant difference between 

the  on-road ratings of both groups was found. However, when the more conservative cut-off of 

90 seconds (Devos e t  al 2011) on this tes t  was applied the driver assessor's on-road VAS rating 

was the only on-road rating tha t  showed a significant difference betw een the groups.

Table 5.25: M ann W hitney U Test P Values w hen  scores on O n-road Tests w ere  com pared  b e tw een  
th o se  w ho scored above and below  th e  recom m ended  cut-off on  th e  MVPT and  Trail M aking Test B

TRIP JRHREF OT on-road  VAS 
rating

Driving assesso r on 
road  VAS rating

MVPT (36 item ) 
Cut-off score of 30

P = 0.332 P = 0.434 P = 0.782 P = 0.867

Trail m aking Test B 
Cut-off tim e of 90 seconds

P = 0.361 P = 0.099 P = 0.214 P = 0.038*

Trail M aking Test B 
Cut-off tim e of 180 seconds

P = 0.612 P = 0.110 P = 0.420 P = 0.061

*= significant at P<0.05

Driving assessor VAS ratings were available for 32 of the participants who had completed the Trail 

making B test. Six participants completed the tes t  faster than the 90 second cut-off, and the 

remaining 26 took longer than 90 seconds to complete the test. Driving assessor VAS scoring 

pattern is presented in table 5.26 below.
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Table 5.26: Comparison between Driving Assessor On-road VAS Ratings among the subgroups who 
completed the Trail Making Test faster or slower than the recommended 90 second cut-off

Driving Assessor VAS ratings
Median (Range) Mean (SD)

Faster than the 90 second cut
off on Trails B (n = 6)

10 (9 to 10) 9.67 (0.516) Mann Whitney U Test 
P = 0.038

Slower than the 90 second cut
off on Trails B (n = 26)

9 (6 to 10) 8.65 (1.164)

5.6.5. Age and Driving Outcome

Initially it appeared that age nnay have been a factor in the final driving outcome. There was a 

statistically significant difference in the ages of the unrestricted drivers (n = 27) and the restricted 

drivers (n = 6), with the restricted drivers being older (Mann Whitney U test P = 0.018). However, 

when the two drivers who were recommended to take driving lessons were included within the 

restricted group (n = 8) the difference in age was no longer significant (Mann Whitney U test P = 

0.088).

Table 5.27: Comparison of Age between the Restricted and Unrestricted 
Drivers

Mean Age (SD) Median Age (Range)
Safe for Unrestricted 
Driving (n = 27)

62(12.8) 62 (29 to 83)

Safe for Restricted 
Driving ( n = 6)

74.8 (7) 77 (61 to 80)

Safe for Restricted 
Driving (incl. lessons 
recommended) ( n = 8)

69.6 (14.9) 75 (36 to 80)

5.7. Six Month Follow-Up

Six month follow-up was attempted for the 35 participants who successfully completed the on

road test. Initial telephone contact was attempted with all 35 participants to establish if they were 

still driving at six months follow-up. They were then mailed out ADSES and ADSES by Proxy forms 

to complete, plus a brief descriptive questionnaire to list their driving activities, they were also 

asked to rate their self perceived post-stroke driving skill and driving frequency compared to 

before the stroke onset.

Two (5.7%) of the 35 participants who completed the on-road test were lost to follow-up and 

could not be contacted by telephone, nor did they respond to mailed out requests. Following
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initial telephone follow-up contact, 31 (88.6%) participants reported that they were still driving at 

six month following the on-road test. Thirty of these participants completed and returned the six 

month follow-up information forms. All 30 respondents gave an indication of their frequency of 

driving at six month follow-up compared to their pre-stroke driving frequency. Twenty-nine 

commented on their self perceived driving skill at six month follow-up compared to pre-stroke 

driving skill. All 30 respondents indicated if they had had any accidents in the six month follow-up 

period.

Two participants (5.7%) reported that they were not currently driving at the time of the six month 

follow-up telephone call. One of these participants had returned to driving but had suffered 

another stroke in the six month follow-up period and as a result was not driving at the time of the 

follow-up telephone call. The second participant who was not driving at follow-up had not driven 

at all in the six months following the on-road assessment.

Table 5.28; Profile o f the tw o  Participants not driving a t Six M onth  Follow-up
Reason fo r not driving Outcom e o f Assessment

ID 2 Awaiting adaptations to car. Had 
not driven at all in the six month 
follow-up period.

On-road outcome -  Lessons Recommended and required 
infrared controls on steering wheel 
Automatic car

On-road ratings 
TRIP 134/209  
JRHREF 115/170  
OT rating 4 /1 0  
Assessor rating 8 /1 0

Initial ADSES 99 /120  
Initial ADSES by Proxy 78 /120

ID 27 Had another stroke, awaiting  
medical clearance for driving at 
six-month follow-up

On-road outcome -  Safe for unrestricted driving (In 
automatic car)

On-road ratings 
TRIP 189 /209  
JRHREF 154 /170  
OT rating 9 /1 0  
Assessor rating 9 /1 0

Initial ADSES 108/120  
Initial ADSES by proxy N/A

5.7.1. Quantity/Frequency of Driving at six month Follow-up

Thirty respondents indicated their quantity or frequency of driving at six month follow-up 

compared to previous to stroke onset. The majority (n = 16, 53.3%) indicated that their driving
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quantity at follow-up was the same as their pre-stroke driving quantity. Fourteen respondents 

(46.7%) indicated that their driving quantity had decreased at six month follow-up, with five 

respondents (16.7%) indicating that their driving quantity was a lot less at six month follow-up 

than pre-stroke. No respondent indicated an increase in their driving quantity at follow-up 

compared to prior to stroke onset.

Quantity of Driving at 6 month 
follow-up (n = 30)

a lot more than before

c a little more than before
RI 
3 
O '
BO

same as before

a little less than before 

a lot less than before

5 10 15

no. of respondents

20

Figure 5.15: Self-reported Driving Quantity at six month Follow-up

5.7.2. Driving skill at six month Follow-up

Twenty-nine respondents gave an indication of their self perceived driving skill at follow-up. The 

majority felt that their driving skill was the same at follow-up as it had been prior to the stroke (n 

= 21 , 72.4%). Seven respondents (24.1%) felt their driving skill was a little worse at follow-up, and 

one respondent (3.4%) felt that their driving skill was actually a little better at follow-up. No 

respondents felt that their driving skill at follow-up was a lot worse, or a lot better than it had 

been prior to stroke onset.
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Self reported Driving Skill at 6 month 
follow-up (n = 29)

_  a lot better than before

0 0  a little better than before 
c

w same as beforeo
a little worse than before 

a lot worse than before

0 5 10 15 20 25

no. of respondents

Figure 5.16: Self-reported Driving Skill at six month Follow-up

5 .7 .3 . Accidents During th e  six m onth Follow -up Period

The m ajority o f respondents (n = 26, 86.7% ) self reported th a t they did not have any accidents

during the fo llow -up period. Four respondents (13.3% ) reported some form  o f accident during the  

six m onth fo llow -up period. The type o f accident reported w ere clipping the left wing m irror 

against a parked car (ID 8), occasionally bumping the  left kerb when driving (ID 25), reversing into  

a parked car in a car park (ID 30), and one non-fault accident w here the research participant was 

rear ended by another driver (ID 37).

5 .7 .4 . ADSES a t six m onth Follow -up

Tw enty-five participants and th e ir significant others returned com pleted ADSES and ADSES by 

proxy form s at follow-up.

Table 5.29: ADSES and ADSES by Proxy Scores at Follow-up
n Mean (SD) Median (Range)

ADSES 25 107.2(13.5) 111 (75 to 120)
ADSES by proxy 25 106.1 (14.3) 112 (75 to 120)

Both ADSES and ADSES by proxy scores w ere significantly correlated at fo llow -up (Spearman's rho 

= 0 .922 , P <0.001). O f the tw o  participants w ho w ere advised by the driving assessor to take  

form al driving lessons a fte r com pleting the on-road test, one was lost to  fo llow -up and the o ther  

had not returned to  drive in the six m onth fo llow -up period therefore  no ADSES or proxy score 

was available for these tw o  participants at fo llow -up.

■=:
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Figure 5.17: S catter Plot Showing Relationship b e tw e en  ADSES and ADSES by Proxy Scores a t six m onth  

Follow-up

5.7.4.I. ADSES Scores a t Off-road Compared to  ADSES Scores a t Follow-up

All 25 partic ipants  w ho had re tu rn ed  ADSES form s at follow-up had co m p le ted  th e  ADSES a t  time 

o f th e  off-road assessm en t,  th e re fo re  com parison  o f baseline and follow-up ADSES scores w ere  

possible for all 25 participants. Of th e  25 ADSES by proxy fo rm s re tu rn ed  a t  six m o n th  follow-up, 

only 18 of  th e se  significant o th e r 's  had re tu rned  ADSES by proxy form s at off-road assessm en t,  

com parison  of baseline and follow-up ADSES by proxy scores  w as co m p le ted  on th e se  18 only.

In relation to  th e  partic ipants own self-rating on th e  ADSES, 12 partic ipants  show ed  a d ec rease  in 

th e ir  ADSES scores a t  follow-up, 11 show ed  an increase in the ir  ratings, and for tw o  participants 

th e ir  ratings rem ained  th e  sam e  (see figure 5.18). The d ifference in ADSES scores b e tw e e n  off- 

road a sse ssm en t  and six m on th  follow-up w ere  no t significant (Wilcoxon Signed Ranks Test P = 

0.273).

165



Table 5.30: Comparison of ADSES and ADSES by Proxy Scores at Baseline and Follow-up
n Baseline 

Mean (SD) 
Median (Range)

Follow-up 
Mean (SD) 
Median (Range)

Wilcoxon Signed 
Ranks test

ADSES 25 110(12)
113 (80 to 120)

107.2 (13.5) 
111 (75 to 120)

P = 0.273

ADSES by proxy 18 111(12)
117 (84 to 120)

105 (15)
109 (75 to 120)

P = 0.028*

*= significant at P<0.05

ADSES 1
O ADSES 2

I I I I I I I I I I I  I  I I I  I 1 I I I I I I I I
3 4 5 7 8 9 1011 12161821 23 24 2527 3032 3334 3637 404546

Participant

Figure 5.18: Comparison of ADSES scores at Off-road Assessment (ADSES 1) and at six month Follow-up 

(ADSES 2 ) ( n= 2S)

The significant other's ratings on the ADSES by proxy showed a decrease for 11 participants, 

increased for three participants and remained unchanged for four participants. For the four 

participants where the ADSES by proxy remained unchanged at follow-up the significant other had 

rated the participant at the maximum score of 120 both at the time of the off-road assessment 

and at six month follow-up. The proxy ratings showed statistically significant change at the time of 

follow-up (P = 0.028) with a tendency for a decreased score at follow-up.
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Figure 5.19; Comparison of ADSES by Proxy Scores at Off-road Assessment (ADSES by proxy 1) and ADSES 

by Proxy Scores at six month Follow-up (ADSES by proxy 2) (n = 18)

5.7.5. Relationship between Driving Quantity and Driving Skill at Follow-up with Off-

road and On-road Assessment Scores

• Driving Quantity

The quantity of driving at six month follow-up was collapsed into a binary outcome of 'same as 

before stroke' (n = 16) and 'less than before stroke' (n = 14). Comparisons were then made 

between these scores of these two grouping variables on all the off-road tests, the on-road tests, 

and the six month follow-up ADSES's using Mann Whitney U tests. Statistically significant 

differences were found between the two groups on four measures only.

The (initial) ADSES by proxy ratings at time of off-road assessment were significantly higher 

among those who reported no change in their driving frequency at follow-up compared to the 

group who reported a decrease in their driving frequency at six-month follow-up. At the time of 

follow-up the ADSES and ADSES by proxy ratings were significantly higher among the group who 

had not reduced their driving frequency.
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Table 5.31: Significant Comparisons of Scores betw een those whose Driving Frequency was Unchanged 
at Follow-up and those whose Driving Frequency was Less a t Follow-up
Self reported Driving 
Quantity

Same as before stroke Less than before stroke Mann W hitney U 
Test

ADSES by proxy at off- 
road assessm ent

N = 10 
116.3(5.4)
118.5 (103 to 120)

N = 11 
101.6(15.6) 
105 (72 to 118)

P = 0.004* ♦

ADSES at follow-up N =14 
113.4 (8)
116 (96 to 120)

N = 11 
99.2(15.1)
105 (75 to 117)

P = 0.001**

ADSES by Proxy at follow- 
up

N = 14 
111.5(12.5) 
119 (80 to 120)

N = 11 
99.2 (13.9)
99 (75 to 118)

P = 0.001**

TEA (lottery te s t ) -  
complex sustained 
attention

N =15 
7.53(2.1) 
8 (3 to 10)

N = 13 
9.23(1.2) 
10 (7 to 10)

P = 0.001**

** = significant at P<0.01

The only off-road a sse ssm en t  th a t  w as significantly d ifferent b e tw e e n  th e se  tw o  groups  w as th e  

Lottery Test (TEA) which m easu re s  susta ined  a t ten t io n .  The g roup  w ho  rep o r ted  no change in 

the ir  driving f requency  a t  follow-up actually scored  lower on this te s t  th an  th o se  w ho  repo r ted  a 

d ec rease  in driving frequency  a t  follow-up.

•  Driving Skill

Self rep o r ted  driving skill a t six m on th  follow-up w as  collapsed into a binary o u tc o m e  o f  'sam e  as 

before  s troke ' (n = 22) (n = 21 plus o ne  partic ipan t w ho  reported  th a t  his driving skill w as  a little 

be tter) ,  and 'w orse  th a n  befo re  s troke ' (n = 7). C om parisons w e re  m ad e  b e tw e e n  th e  scores of 

th e se  tw o  groups  on  all th e  off-road, on-road , and follow-up ADSES scales using M ann W hitney U 

test .  Statistical significance w as found on only o n e  m easu re ,  th e  JRHREF on-road  rating, with 

lower scores  reco rded  by th e  group w ho  rep o r ted  th a t  the ir  driving skill w as w orse  a t  six-month 

follow-up com pared  to  pre-s troke  driving skill.

Table 5.32; Significant Comparisons of Scores betw een those whose Driving Skill was Unchanged at 
Follow-up and those whose Driving Skill w as Decreased a t Follow-up
Self reported Driving 
Skill

Same as before stroke Worse than before 
stroke

Mann W hitney U Test

JRHREF N = 19 
154(11)
156 (112 to 165)

N = 6 
146 (9)
145 (135 to 159)

P = 0.036*

* = significant at P<0.05
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5.8. Summary

Over th e  22 m o n th  rec ru itm en t period 46 s troke pa tien ts  w e re  re ferred  for driving assessm en t ,  all 

46  c o m p le te d  th e  occupational th e rap y  off-road a s se s sm e n t  and w e re  referred  on for an on-road  

a sse ssm e n t .  However, 11 partic ipants  did no t com ple te  th e  on-road  co m p o n en t .  Subgroup 

analysis revealed  statistically significant d ifferences b e tw e e n  th e  scores  of this g roup and th e  

partic ipan ts  w ho  did com ple te  th e  on-road  a sse ssm en t  on nine c o m p o n e n ts  o f  th e  off-road 

a sse ssm e n t .  These com m only  used a sse ssm en ts  may be o f  use to  th e rap is ts  in clinical practice to  

help identify a subgroup of  s troke pa tien ts  w ho  may no t be ready  for formal driving assessm en t .

In th e  analysis of th e  w hole  g roup  of partic ipants  (n=46) th e  overall occupational th e rap y  

im pression o f  th e  person 's  suitability to  re tu rn  to  drive following com ple tion  of  th e  off-road 

a s se s sm e n t  w as m ost significantly re la ted  to  th e  final driving o u tco m e . It is possible th a t  this 

overall im pression o f  th e  assessing th e rap is t  m ay be useful in screening o u t  inappropria te  

referrals  for formal driving assessm en t .  Based on th e se  findings this overall im pression a p p ea rs  to  

be m ore  sensitive in screening suitability and read iness  to  re tu rn  to  drive th a n  reliance on scores 

on  s tandard ized  off-road te s ts  alone. However, factors informing this im pression fo rm ation  and 

clinical decision making w arran t  fu r th e r  exploration.

Off-road te s ts  th a t  a re  com m only  re ferred  to  in th e  s troke  driving li terature , nam ely  th e  Trail 

Making Test B, and th e  MVPT, w e re  no t found to  have any statistically significant re la tionship  with 

th e  final driving ou tco m e in th is  study. High failure ra tes  w e re  no ted  on th e  Trail Making Test B 

am ong  all th e  final o u tco m e  subgroups  including th o se  w ho w ere  suitab le  for unrestr ic ted  driving. 

However, th r e e  off-road a sse ssm en ts  th a t  have not b een  refe rred  to  previously in th e  s troke 

driver l i te ra tu re  w ere  significantly co rre la ted  with all four on-road  rating; th e  t im e  taken  to  

co m p le te  th e  s ta r  cancellation tes t ,  TEA m ap  search  o ne  m inu te  score, and TEA m ap  search  tw o 

m inu te  score . Additionally, tw o  off-road te s ts  with a t im ed  c o m p o n e n t  (TEA M ap Search 1, and 

BADS Zoo M ap Test 2 time) w e re  found to  be sensitive to  th e  final driving o u tc o m e  of restric ted  

o r  u n res tr ic ted  driving. These finding indicate th a t  t e s ts  with a t im ed  c o m p o n e n t  m ay be m ore  

sensitive to  th e  on-road  pe rfo rm ance  and driving o u tc o m e s  a f te r  s troke  and th a t  speed  of 

p rocessing is a co m p o n en t  th a t  should be fac to red  into fu tu re  off-road a sse ssm en t  processes. A 

self rating tool, th e  ADSES, and a slightly a d a p te d  version to  ge t  a proxy rating, w e re  trialed in this 

study. Both m easu res  w ere  found  to  be sensitive to  th e  restr ic ted  or  unres tr ic ted  driving o u tco m e  

and th e  proxy rating a t  off-road w as sensitive to  driving quan ti ty  a t  six m on th  follow-up. The 

findings w ould support  con tinued  use of  this m easu re  in fu tu re  off-road a sse ssm en t  practices.
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All 35 partic ipants  w ho took  th e  on-road  a s se s sm e n t  passed, a lbeit a subgroup  of eight w ere  

advised to  restrict the ir  driving. The on -road  m e a su re s  used w ere  sensitive to  th e  final driving 

classification with decreasing scores n o ted  am o n g  th e  subgroups  of  th o se  suitable for 

unrestr ic ted  driving, suitable for restric ted  driving, o r  requires  a course  of formal driving lessons. 

Good in te r-ra te r  ag re e m e n t  w as found b e tw e e n  th e  occupational th e ra p y  resea rcher  and th e  

driving a ssesso r  on th e  TRIP and th e  VAS rating of overall driving perform ance. However, o f  th e  

tw o  formal on-road  rating scales it w as th e  JRHREF th a t  w as found to  be corre la ted  with a g re a te r  

n u m b e r  of off-road asse ssm en ts  and w as  also sensitive to  self perceived driving skill a t  six-month 

follow-up.

The 100% success ra te  following th e  on-road  te s t  w as  an unexpec ted  finding and limited th e  

analysis th a t  could be com ple ted  on th e  findings given th e  fact th a t  th e re  was no fail g roup for 

com parison . This finding raises th e  issue o f  selective referral for driving a sse ssm en t  post s troke. It 

is possible th a t  clinical p re-screening p rocesses  effectively elim inate  unsuitable  drivers and may 

result in only th o se  w ho have an expec ta t ion  of  success being referred  for formal driving 

assessm en t.  Given th e  very mixed p re sen ta t io n  of  findings from th e  off-road a sse ssm en t  and no 

clear pa t te rn  of  scoring em erging, this possible clinical screening preceding referral com bined 

with th e  already m en tioned  clinical im pression w arran ts  fu r th e r  exploration.

Given th e  lack of  consis ten t p a t te rn s  o f  scoring a m o n g  th e  o u tc o m e  subgroups, th e  findings of th e  

clinical s tudy  are  inconclusive. The 100% success ra te  am ong  th e  partic ipants w ho  com ple ted  th e  

on-road  a sse ssm en t  w arran ts  fu r th e r  exam ination , a possible factor contributing to  this finding 

may be th e  screening process th a t  p reced es  a referral for a formal driving assessm en t.  The off- 

road fac tor  with s tronges t  sensitivity to  th e  final o u tc o m e  w as th e  occupational the rap is t 's  clinical 

impression of  suitability to  drive, bu t th e  fac tors  contributing to  this impression form ation have 

no t b een  exam ined. Given th e  findings em erg ing  from  this phase  of th e  study, th e  next phase  o f  

th e  s tudy  will focus on a qualitative explora tion  o f  th e  processes  th a t  guide selection of stroke 

pa tien ts  for driving a sse ssm en t  th a t  m ay also explain th e  high on-road  success ra te  no ted  in th e  

clinical study.
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CHAPTER SIX: FOLLOW-UP INTERVIEW FINDINGS

6.1. Overview of the Qualitative Analysis

In this chapter the findings emerging from the qualitative interviews will be presented. In total 26 

individual interviews were completed among 17 senior occupational therapists, seven stroke 

consultants/geriatricians, and two driving assessors. The main focus of this chapter is to provide 

an overview and understanding of the underlying clinical reasoning and decision making process 

used by the therapists and consultants when faced with deciding whether a stroke patient was 

suitable to be considered for return to driving. The factors influencing the stratification of stroke 

patients with regard to suitability to return to drive and the decision to refer for an on-road 

assessment or not will be presented.

The overall methodological design was a follow'-up explanation model, the follow-up explanation 

was needed in order to explain the 100% success rate among the patients in the clinical study who 

took the on-road assessment. The occupational therapist, stroke consultants, and driving assessor 

who were involved in the clinical phase of the study (phase lb ) participated in the qualitative 

interviews, but the interviews were expanded out over a wider group of therapists and 

consultants to get a broader overview of the clinical based decision making process within the 

context of practice within Ireland. Two driving assessor were included to check whether such a 

high success rate among stroke driver was typical or a findings specific to the patients recruited to 

the clinical study.

The presentation of the findings to follow is based on a descriptive analysis of the interview data 

using straight forward description. Principles guiding qualitative description research outlined in 

the methodology chapter were followed. Participant quotes will be used throughout to support 

the description of the findings, the source of each quote will be given in brackets after the quote. 

Abbreviations will be used as follows; (OT) will be used for quotes taken from an occupational 

therapy participant, (MD) will indicate quotes taken from the medical doctor/stroke consultant, 

and (DAX) will be used to indicate a quote taken from a driving assessor. Each abbreviated source 

will be followed by a participant number, for example (OT 1), (MD 2) etc.

The mean duration of the individual interviews was 47.9 minutes, with the shortest interview 

conducted over 28 minutes (MD 6), and the longest interview taking 68 minutes 45 seconds (DAX 

1). The mean duration of the occupational therapy interviews was 50.8 minutes (range 39 minutes 

19 seconds, to 65 minutes), the mean duration of the stroke consultant interviews was 37.3
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minutes (range 28 minutes to 54 minutes 11 seconds), and the driving assessor interviews took 68 

minutes 45 seconds, and 51 minutes 25 seconds each.

6.1.1. Structure of the Presentation of the Qualitative Findings

It became clear early on in the execution of the interviews and the analysis that there was a 

definite unwritten stratification process guiding the decision making of the therapists and doctors 

when considering suitability to return to drive after stroke. Stroke patients were typically 

stratified into one of three groups; those who were considered safe to drive, those for whom  

driving was considered to be inappropriate, and the large 'maybe' group who were in need of 

more detailed assessment before a decision could be made as to whether they were considered 

appropriate to return to drive or not. This stratification process will be outlined initially in the 

presentation of the findings and the general characteristics of the stroke patients typically 

stratified into each category.

The process guiding this stratification of the stroke patients will then be presented. In this section 

the basic underlying clinical reasoning and factors that influenced the decision making process 

underpinning the stratification of the stroke patients suitability to drive or not will be presented.

It became clear that a combination of internal or person centred factors, and external or 

contextual factors were influential in the decision making process and final stratification of the 

stroke patients.

Finally, it emerged that by the time the therapist or doctor referred a stroke patient for an on

road assessment, generally, there was an expectation that the patient should be successful in the 

on-road assessment. The clinical decision making underpinning the stratification process would 

appear to be an accurate guide in determining suitability to resume driving or not following 

stroke. Issues emerging that were specific to the current study and factors that may help explain 

the 100% on-road success rate will be presented in this section also.
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Figure 6.1: Outline of the Structure of Qualitative Findings

6.2. Stratification: Trichotomy Stratification

Within the initial clinical based process of assessing suitability to return to driving after stroke it 

emerged that doctors and therapists typically stratified the stroke patients into three overall 

categories of those who are safe to return to drive with no formal assessment, those for whom 

driving is inappropriate, and a 'maybe' group who need more detailed assessment in order to 

determine if they are suitable to return to drive. Typically, following assessment of this 'maybe' 

group, a proportion would be deemed suitable to go forward for an on-road assessment while a 

subgroup may be deemed inappropriate for driving.

I think if we stick to the.., there's the absolute no, there's people absolute yes, and then 

the grey area people. (MD 3).

I guess there's three options, whether the person is able to return to driving, they're not 

able to return to driving, or as an OTI feel that an assessment is warranted for assessing 

whether or not they're able to return to driving, and I guess whether they fall into one of 

those three categories would be dependent on many different clinical factors. (OT 4)
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Figure 6.2: Outline of the Clinical Based Stratification Process 

6.2.1. 'Safe to  Drive' Group

All the therapists and stroke consultants were in agreement that a proportion of stroke patients 

are fit to return to drive after the stroke with little or no concerns. Usually this group have had 

milder stroke, recover very quickly, present with no obvious deficit, and are often not referred to 

occupational therapy as they do not require intervention.

I think there are a fe w  people tha t are not referred fo r  and OT assessment, these are the 

ones who had a complete resolution o f a ll their performance skills, even during the week 

they were actually adm itted to the hospital, i f  it's completely resolved and the patient 

does not require any physiotherapy, occupational or speech therapy and they more than 

likely w ill not be referred fo r  an OT driving assessment (OT 7)

I would say tha t you probably wouldn't see tha t group o f patients even fo r  occupational 

therapy generally. Because it's  a large acute hospital i f  w ithin a week a person is ready to 

go home they w on 't refer to OT fo r  anything. So I wouldn't be surprised i f  they said "hold 

o ff (driving) until your f irs t outpatient appointment, and then you know i f  everything is 

going OK". (OT 14)
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An important feature of the patients in this group is that they demonstrated a rapid recovery to 

their pre-strol<e functional baseline or close to their baseline with no discernible cognitive or 

perceptual deficits. Typically for this group of patients the advice was to abstain from driving for a 

one month period and generally the consultant would deem the patient suitable to return to drive 

after the one month period or when followed-up in outpatient clinic without the need to undergo 

any formal off-road or on-road driving test.

Generally the people who've had maybe smaller strokes, so often a lot o f people who have 

lacunar strokes, who actually don't have any higher level deficits, just maybe a sensory 

impairment or a motor impairment, they are usually good candidates fo r going back to 

driving. And I suppose if  they've completely returned to normal and I can detect absolutely 

no deficit, a t six weeks I wouldn't even refer those fo r  an on-road driving, I'd just allow  

them go back driving (MD 2)

You have a group who come in and clearly are doing very well quickly, they might be akin 

to TIA if  you like, but technically strokes, but make (an) absolute fu ll recovery very quickly. 

That group, if  there's never been driving issues before, I personally don't have a difficulty 

allowing them back on the road without assessment fo r example after a month. But they 

would be under instruction not to drive fo r a month and then to fire ahead (MD 3).

6.2.2. 'Not Appropriate for Driving' Group

Determining fitness to drive was not an issue for patients who were non drivers prior to the 

strol<e, or those who may have voluntarily ceased driving prior to stroke onset. For all other 

patients who were driving up to the stroke onset the issue of driving needs to be addressed 

during their rehabilitation. All interviewees were in agreement that there is a subgroup of stroke 

patients for whom driving is not appropriate and who would in all likelihood not be returning to 

driving. This subgroup is usually the more severely disabled as a result of the stroke and the 

consensus of the multidisciplinary team is that their functional prognosis is poor. To some extent 

the decision that a patient was not suitable to return to driving appeared to be more clear cut and 

definite compared to the decision to deem a patient safe to drive, as one consultant pointed out,

I think at that stage driving would therefore appear to be out o f the question. I don't think 

we would make the decision in the affirmative but rather make the decisions in the 

negative. (M D 5 )
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The most clear cut patients stratified into this category are those who present with symptoms 

that from a medico-legal perspective would eliminate them from returning to drive, the two most 

definite symptoms being the presence of hemianopia or epilepsy.

Obviously if  somebody has a very clear cut complete homonymous hemianopia, I won't be 

referring them fo r an on road driving assessment because they won't, that's a 

contraindication to driving. (M D 2)

So if  somebody has got a very obvious homonymous hemianopia especially if  they've had 

a seizure, if  they've got neglect, that's an absolute no. (MD 4)

Another significant symptom that was highlighted by all therapists and consultants were patients 

who demonstrated signs of inattention or neglect. The presence of inattention or neglect would 

automatically raise concerns and would usually signal that the patient was not suitable to 

consider driving while the inattention remained detectable.

There are a few  clinical presentations that would immediately rule out somebody 

returning to driving and that would be a stroke survivor that's presenting with a visual 

field  impairment, if  a person had presented with any unilateral neglect or inattention 

issues. (OT 4)

People with severe neglect and they can have varying levels of physical disability, some 

can be quite mild physically but they could have a complete neglect of their left body and 

world, they would be instantly ruled out. (OT 5)

Alongside these more clear-cut symptoms that would be contraindicative to driving, all therapists 

and consultants made reference to the general clinical presentation of this subgroup of patients. 

The severity of overall deficit after stroke and the dependency level of the patient contributed to 

the stratification of the person into the not appropriate for driving group. Clearly, patients that 

were very severely impaired or heavily dependent would not be considered for driving, for 

example patients that were moribund or whose dependency level indicated that they would be 

requiring long term institutional care. The patient's level of dependency and ability to complete 

basic ADL was also an influencing factor in the stratification. Therapists and consultants tended to 

make inferences based on how well the patient could execute basic functional tasks and ADL and 

this was used as an indication of their suitability to consider driving.
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I suppose my guidance as a non-expert in this area having to mai<e decisions, what I use is 

their level o f function in the rest o f their ADLs. And i f  they require significant assistance to 

complete ADLs my fear is that this isn't suitable fo r  driving. (MD 7)

So people who can't attend to a task even such as washing their face, feeding themselves,

I think i f  people don't reach a certain level o f being able to participate in some kind o f 

complex tasks then it's unlikely that they would ever reach the stage where they would be 

driving. (OT12)

6.2.3. 'Maybe' Group

While all interviewees alluded to the fact that this group perhaps represented the largest 

subgroup among their stroke patients, the characteristics of this group were less clearly defined 

with many interviewees referring to them as the 'grey area' group. The primary defining 

characteristic of this subgroup is that they didn't clearly fit into either the 'safe to drive' or the 

'not appropriate for driving' groups. These are usually the stroke patients who present with some 

residual deficits, particularly cognitive, perceptual and executive deficits, but the deficits are not 

as severe or marked as the patients in the 'not appropriate to drive group'. However, there 

remained a question mark in relation to their suitability to return to driving and as such they 

warranted further detailed assessment to inform the decision making process as to their 

suitability to return to driving or not.

And the third group which is the most difficult, those (other) two are straightforward. The 

ones I find  the most difficult are the ones with perceptual problems or the ones with 

cognitive impairment. And to be honest these are the ones I get very uncomfortable with. 

(MD7)

I know that there will always be the patients that don't f i t  neatly into any particular 

category and there's always going to be a grey area but you need some guidance and I 

think many primary care physicians, but also stroke physicians are always seeking 

guidance in this area. (MD 4)

Patients who may have made a fairly good recovery but who still showed some deficits or who 

had not returned to their pre-stroke functional or cognitive level, tended to be stratified into this 

group. Referral for more detailed off-road and on-road assessment was indicated when there was 

some evidence of cognitive or perceptual deficit that may negatively impact on driving ability. 

Usually more detailed off-road assessment was indicated for this group of stroke patients.
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following this assessment a decision would emerge that the patient was either unsafe to pursue 

driving at that particular point in their rehabilitation, or maybe were considered appropriate to 

undergo an on-road assessment at that point in time as a final arbitration on their fitness to drive.

If  we fee l that from  the collateral history and the current state o f play that there are new  

issues, I certainly wouldn't let those people back driving unless they had an on-road 

driving assessment. Because they aren't at the same baseline as what they were before 

they came in. So I would fee l that if  there has been a difference from  their pre morbid level 

where there was no obviously cognitive impairment, that they should have an on road 

driving assessment. (MD 2)

I think these are patients who are very keen to go back to driving but from  the standpoint 

of the therapists and the doctors there is something there that might actually impact, 

that's why they're referred fo r driving assessment. (OT 7)

According to the interview participants the stratification of the stroke patients into the two 

subgroups, 'safe to drive' and 'not appropriate for driving', was fairly straight forward in practice.

It was the larger proportion of stroke patients who were not readily stratified into either of these 

two groups and who formed the 'maybe' group that required more detailed assessment and 

considered clinical reasoning and decision making on the part of the therapists and doctors. This 

'maybe' group are typically the group that are referred for occupational therapy assessment. 

Following this assessment by the occupational therapist, with contribution from other 

multidisciplinary team members, this 'maybe' group of patients were further stratified into those 

who need an on-road assessment as a final arbitration on their suitability to return to driving, 

while some may be stratified as unsuitable to drive or unsuitable for an on-road assessment at the 

present time.

The bulk of the influencing factors impacting on the stratification of stroke patients for driving 

discussed within the interviews related to this 'maybe' group of patients. The next section of the 

findings will focus on the clinical reasoning and factors that impacted on the clinical decision 

making process particularly in relation to the stroke patients in this 'maybe' group.

6.3. Process: Process of Decision Mal<ing

The findings to follow apply to the decision making in the process of stratification and 

determining fitness to drive for all stroke patients but apply particularly to the group of patients 

who are stratified into the 'maybe' group as outlined above. All interview participants gave a
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description of the ir typical clinical decision making process and factors influencing the ir decision 

making. W hen describing the factors that influenced clinical decision making it became clear that 

there  was a composite o f both internal patient factors and also w ider contextual factors external 

to  the patient th a t influenced the therapists and doctors' decision making.

Internal/Person centred factors H  External/Contextual factors

clinical presentation of the patient, factors external to the patient such as
individual circumstances service provision, legislation etc

Figure 6.3: Internal and External Factors Influencing Stratification 

6.3.1. Underlying Clinical Reasoning

Throughout the interviews the com bination o f a m ultitude o f factors contributing to the  

stratification o f the stroke patient in relation to  fitness or suitability to  return to  driving was 

highlighted. The findings em erging from  the interviews highlighted decision making w ithin the  

clinical setting over the period o f recovery following stroke, and it becam e evident that this pre

screening or stratification process was occurring prior to the decision that any form al off-road or 

on-road assessment o f fitness to drive was required.

It was this background clinical reasoning and decision making underpinning a tacit screening 

process that led to the patient being stratified as a candidate to undergo form al driving 

assessment or not. The research often  refers to the off-road phase o f driving assessment but in a 

sense the findings emerging from  these interviews highlights a clinical reasoning process th a t in a 

clinical chronology pre-dates the typical off-road assessment as described in the literature.

W ith in  the interviews the factors that influence the clinical stratification o f patients in relation to  

suitability to drive or undertake a form al driving assessment w ere described. The findings 

highlight the fact th a t the process of clinical reasoning and clinical decision making is an extensive
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composite of clinical experience, knowledge, empathy, and understanding of the wider issues and 

contextual factors and as such is much broader than the narrow presentation of off-road 

assessment typically referred to in the literature. The individual nature of the stratification 

process and the subtleties and complexities of this process were articulated in great detail and 

emphasised some non-measurable components that influence the therapist's and doctor's 

decision making. The decision of fitness to drive or suitability to undertake a formal driving 

assessment was not made based on findings from standardised assessments alone but on a 

complex amalgam of clinical presentations that several therapists referred to as a process of 

'building a picture' of the patient.

I suppose sometimes I don't know what I'm looking fo r insofar as I don't have a defined 

'cut-off in my head, but I think building a picture o f everybody together. I'd certainly be 

looking at trying to gather some information around that as well. So I wouldn't always 

work to 'cut-offs'. But I think either way you need to become systematic, reasonably 

systematic, and I think you do need to sit down, even if  you've had that prolonged contact 

it  doesn't mean you've really thought it through. So you actually do still need to sit down 

and go, "okay driving?. I'm going to think about this now, where are my gaps?, where do I 

need to look next?, where do I need to push them a little bit?" and that might be a case of 

"okay we'll build such and such into our next assessment". (OT 12)

Underlying Clinical reasoning

'Building a p icture' o f th e  individual patient 

Clinical bo ttom  line 

Family involvem ent 

Estim ation o f risk

Figure 6.4: Factors Contribution to Underlying Clinical Reasoning

This decision making process tended to be implicit rather than explicit, and as described above 

involved the therapist or doctor engaging a process of evaluation of the patient's presentation 

and systematic clinical reasoning to decide the final stratification. Many therapists and doctors 

referred to 'red flags' and 'alarm bells' that would alert them to the fact that the patient maybe 

should not return to drive. Attempts were made in the interviews to explore what these 'red flags'
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and 'alarnn bells' w ere  through eliciting a description o f the clinical markers and patient 

characteristics that would typically set o ff these 'alarm s' and influence the decision making. 

'Building a picture' o f the patient over a period of tim e contributed to  the final stratification  

decision th a t was often referred to w ithin the interviews as being based on a 'gut instinct' or an 

overall 'feeling' that something was 'just not right'. How ever, it was an inform ed 'gut instinct', as 

one consultant pointed out this decision making process was complex, and the decision on a 

patients' fitness to drive or not was "not a snap decision" (M D  7).

It's often a gut instinct or w h a t the whole team  are saying, i f  the whole team  are saying 

there's som ething ju s t not quite right about this. (M D  6)

I don 't know  if  you'd call it  a  fe e l 'fo r  th a t or an 'intuition', bu t it  is a clinical reasoning (OT  

16)

W hile  the clinical decision making process tended to be systematic and as objective as possible, 

many of the  interview ees alluded to  the fact that they would often use self-questioning and 

personal projection as a background to their decision making process. A typical question that 

seem ed to initially present itself in the minds o f the therapists and doctors, and acted as a clinical 

bottom  line when considering if a patient was safe to drive was; would they themselves would be 

happy to  be a passenger in the car w ith  the patient driving.

You w ouldn't sit in a car w ith them, you know w h at I m ean. (M D  5)

Absolutely, I suppose m y barom eter thinking about someone and driving is "would I be 

happy to have them  driving down m y street w ith m y kids playing outside?" (OT 17)

W ell I suppose a lo t o f the comments would be saying "oh God, w ouldn 't w an t to be on 

the road when they're on the road", th a t sort o f thing (laugh). I've never thought about 

being in the car m yself (laugh). (OT 5)

Interaction w ith  and feedback from  fam ily m em bers often confirm ed this uneasiness the doctor 

or therapist had in relation to  the patient returning to drive. Family m em bers w ere typically 

included in the decision making process in relation to  fitness to return to driving and their 

opinions on fitness to drive was actively sought in many cases as collateral.
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If somebody comes in with the patient and we're tali<ing about driving. I'd always say 

"Well what do you think? Would you go in the car with him, i f  he was driving home?" I 

always ask that, which causes arguments but I think it's always a good indicator, i f  the 

family, the husband, wife, the son or daughter, i f  they're absolutely horrified at the 

prospect o f going in the car with the patient, I think they need to hear that as well. (OT 3)

It's a gut feel as much as anything. "Would I want them driving me around?", but I'll tell 

you it comes very much from  relatives and particularly children, "they're not going to be 

driving me or my kids around", you hear a lo t o f that, so there's a lot o f pressure comes 

from  fam ily members. (MD 1)

The final element informing the clinical decision making and stratification of the patient's 

suitability for driving was a considered estimation of the potential risks involved in the individual 

patient returning to drive. Consideration not just of the risk posed to the patient himself but the 

potential risk to the community and other road users influenced the decision making.

Oh it's a huge concern because they're not jus t putting themselves at risk when they're 

behind the wheel o f a car. (OT 16)

Just working around the potential risk, or i f  something goes wrong, it's not jus t a risk to 

them, it's a risk to the community and thinking o f the implications o f that. (OT 11)

Weighing up the safety issues and potential risks involved played a particularly significant role in 

the clinical decision making and stratification process for patients with stroke. In consideration of 

the potential risks, the responsibility on the clinician in making that decision may sometimes lead 

to a cautious approach to stratification with respect to fitness to drive. As one consultant 

commented that when driving "you are driving a lethal weapon around" (MD 1), and generally the 

clinicians tended to "err on the side o f caution" (OT 2) when stratifying the stroke patients for 

suitability to return to driving. The final question in the back of peoples' minds during the 

stratification process was typically an overall weighing up and estimation of the safety risk and the 

patient's potential to drive safely.

When we're prepared to send some people home, you have to say 'on their bad days are 

they able to live independently? On their bad day is this patient going to kill somebody in a 

car?' This is what you try to think about. (MD 1)
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In the overall clinical based stratification of the stroke patient's suitability to  return to drive, the  

in terview ees referred to  a process o f 'building a picture' o f the patient that inform ed their 

decision making. Elements underpinning this process included being a lert to  'alarm  bells' that 

raised uneasiness in relation to the patient's suitability to  drive. O ften this initial cautiousness was 

based on clinical intuition and 'gut instinct', and m ore often than not this uneasiness usually 

m irrored an uneasiness expressed by the patient's fam ily. The bottom  line in the stratification  

process tended to be an overall estim ation of the level o f potential risk involved in allowing a 

stroke patient return to driving.

6.3.2. Internal/Person Centred Factors

It em erged w ith in  the interviews that the initial clinical decision making w ith  regard to suitability 

to  return to drive and the subsequent stratification o f the stroke patients was typically considered 

on an individual patient by patient basis. The clinical presentation of the patient, the functional 

m anifestation of stroke related deficits and the ir im pact on the patient's functional ability 

influenced the stratification decision. Some factors w ere less influential in the stratification  

process, these factors will be briefly presented as they do form  a background w ithin which the  

stratification decision gets m ade. O ther factors directly stem m ing from  the stroke and 

m anifesting in im paired perform ance did had a significant influence on the clinical reasoning and 

stratification decision in relation to fitness to drive. In addition, each patient's individual 

circumstances w ere taken into account to  some extent in the decision making and stratification  

process.

In te rn a l/P e rs o n  

C en tred  Factors

In d iv id u a l
c ircum stances

Low  In flu e n c e  Factors High In flu e n c e  Factors

Figure 6.5: Internal/Person Centred Factors
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6.3.2.I. Low Influence Factors

Internal/Person Centred Low Influence Factors

Age 

Type of Stroke 

Isolated Physical Disablity 

Speech and Language Difficulties

Figure 6.6: Low Influence Factors

These factors were typically referred to within the interviews as background factors that were 

taken into consideration but of themselves they were not influential in the final stratification of 

the stroke patient's suitability to return to drive. Age was one such factor. It emerged within the 

interviews that the patient's age would typically be taken into account and there was a general 

recognition that increasing age may impact negatively on driving ability regardless of stroke, 

however, age of itself was not a deciding factor in the stratification of stroke patients.

I mean age is an obvious factor to begin with. But in a sense you can't be discriminatory 

either in terms of whether a patient can or can't just dependent on age, it's very much 

based on their functional ability really. (OT 1)

Every patient should be seen holistically and what they need to be able to get back to 

doing, but in terms of whether or not they're safe to go back to driving, I would feel that 

regardless of age you're either safe to drive or you're not safe to drive. (OT 4)

I think funny enough age has not been a factor, I think as long as driving is part of your 

ADL, something that you would do every day, then you will be considered for a driving 

assessment. (OT 7)

Other low influence factors emerged that were directly stroke related such as the type of stroke, 

and the extent of residual physical or communication deficits following stroke. Like age, these 

factors were taken into consideration but of themselves were not highly influential in the clinical 

based stratification of suitability to return to driving. The general finding was that the decision
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was based on the individual patient's level of ability or disability following stroke rather than 

stratification based on the type of stroke the patient had.

/ wouldn't necessarily define it by class (of stroke) but I'd define it by disability or ability or 

whatever way you want to describe it. So I wouldn't necessarily say it's a territory ... it's 

more to do with their level o f function they get. (MD 3)

The level of physical impairment following stroke was also considered to be of low influence in 

the stratification of the stroke patient's suitability to return to drive. There was a recognition that 

physical impairment could be compensated for through the use of adaptations or alterations to 

the car, so the patient could potentially still drive but would be driving in a different manner.

There's all sorts of adaptations, they can adapt cars, so we wouldn't put the physical end 

of things down as a no. If  a person is adam ant they're driving, there's many ways that 

they can drive. (OT 2)

Obviously some physical problems m ightn't mean that they can't drive, but they'll be 

driving in a different way, like they might be using an automatic car. (MD 2)

However, it was stressed that this only applied to stroke patients who presented with isolated 

physical deficits. Physical deficits in the absence of any other cognitive, perceptual or behavioural 

deficits did not typically raise any alarms with regard to suitability to return to drive, it was 

generally agreed that this group of patients had the cognitive ability to learn new methods of 

driving and compensating for the physical impairment.

Definitely it seems more straightforward if  they only have physical deficits because if 

cognitively they're going to be able to take on strategies and adapt to new equipment 

then it's a case of referring them on to people who can help adapt the car and teach them 

around using it, with the physical impairments I think if  they have the right set up they'll 

be OK. (OT 11)

Finally, speech and language deficits were acknowledged as posing a problem for the assessment 

of the stroke patient rather than being a deficit that should necessarily impact on the patient's 

ability to drive. The approach to assessment needed to be adapted for such patients but the 

speech and language deficits were generally not considered to negatively influence the clinical 

based stratification of the stroke patients with regards to driving.
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No I don't think it's a bar a t all, I think that it will possibly have a negative impact on the 

person in their performance on the o ff road and that we need to be aware o f that (O T 17)

Often we have someone with a language problem as well, so they are the people that you 

maybe can't do a lot o f these standardised assessments with or it's a lot more challenging 

to adapt a standardised assessment towards them so you'd want to be looking out fo r  

that. (OT 12)

Occupational therapists demonstrated awareness of some practical implications of 

communication deficits and how they may impact on the person's future driving experience, but 

generally these communication deficits were not considered a bar to driving in the clinical 

stratification process.

I was thinking it (aphasia) shouldn't preclude somebody from  driving, it would just be that 

they had means to communicate if  in the event o f an emergency which would be the case 

whether they're at home or in the car, but they'd have the means to alert somebody if 

they were in danger. (OT 4)

Yes, reading signs or maybe reading the gauges or that kind o f thing, but what if  they get 

stuck on the side of the road (do) they have a plan to contact somebody?, can they use 

their mobile phones, you know, emergency situations like that?. But in terms o f the actual 

operating a car point o f view no, I wouldn't. (OT 12)

6.3.Z.2. High Influence Factors

Several characteristics or manifestation of deficits following stroke were referred to within the 

interviews as being highly influential within the clinical setting, these deficits influenced the 

decision making process underlying the stratification of the stroke patients suitability to return to 

drive. Usually the presence of such deficits had a negative impact on the stratification of the 

stroke patients or at least lead to caution in the stratification process. As already mentioned 

therapists and consultants referred to 'building an overall picture' of the patient that involved 

taking into account any 'alarm bells' or warnings that would cause concern with regard to the 

patient's suitability to return to driving. These 'alarm bells' and characteristics were described 

within the interviews and for the purpose of reporting will be presented under seven categories 

highlighted in figure 6.7.
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Internal/Person Centred High Influence 
Factors

Ins ight an d  aw areness  

U n p re d ic tib le , innpulsive, unsafe  behav io urs  

S peed  o f  Processing  

C ogn ition  

P ercep tio n  

A praxia  

Executive D ysfu nctio n

Figure 6.7: High Influence Factors

•  Insight and Awareness

W ithin  the interview s it became apparent that insight and awareness w ere considered as being 

fundam ental in guiding the stratification o f the stroke patient's suitability fo r return to driving. 

Deficits o f insight and awareness had a negative im pact on the stratification o f the patients  

usually resulting in the  patient being stratified as 'not appropriate fo r driving', whereas patients 

w ho dem onstrated good insight and awareness into the ir changed circumstances post stroke 

w ere  less o f a cause fo r concern am ong the clinicians.

I'd be more concerned, again it is just a gut instinct. But because those people are less 

insightful often, and less ready to accept advice or restrictions or anything, I just found  

th a t I'd be more wary, yes. Insight is a big thing, if  people don't have insight then that's it. 

(M D 6 )

The lack o f awareness o f deficits and how this impacts on general function was of concern, but 

m ore so because the patient w ith  insight and awareness deficits typically was not am enable to  

accept advice or fo llow  through on recom m endation. This typically resulted in a cautious 

approach to stratification and decision making in the clinical setting. Therapists and doctors w ere  

alerted to  potential difficulties fo r driving among 'insightless' patients w ho typically did not 

dem onstrate appropriate awareness o f risk resulting from  th e ir stroke deficits. A m ajor concern 

am ong the  clinicians fo r these 'insightless' patients was the patient's lack o f concern or awareness  

o f the potential risk that they pose to themselves and others if they w ere to return to driving, this 

lack o f awareness usually resulted in the patient being stratified in the not appropriate to drive 

group.
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That is a huge problem, if  they don't have insight into the difficulties then they really have 

no idea o f what you are talking about. They do not appreciate the risk they are putting 

themselves and also other people at. (MD 4)

Patients who are not following recommendations, where they're actually putting 

themselves at risk, so i f  the physiotherapist has recommended they mobilise a certain way 

or with a certain piece o f equipment and they have a reduced insight or awareness into 

their physical limitations and they're getting up anyway and having fa ll after fall, and 

incident reports get filled out, but it's really stemming from  the fact that they have a 

reduced insight into their physical limitations. (OT 4)

Observing the patient in the clinical setting and establishing the level of insight and aw/areness 

deficit appeared to be an integral part of the process of determining the final stratification of the 

patient w/ith regard to suitability to return to driving. Deficits of insight and awareness were 

sometimes highlighted in a denial of deficit and a dismissivness, particularly in relation to 

feedback given in the clinical setting. The therapist's concerns in relation to the patient's 

suitability to return to driving were sometimes dismissed by the patient and explained away by 

the fact that the patient will be 'fine' once they get home.

Sometimes they don't 'marry up' being able to take steps forward and then return to more 

complex skills, maybe they feel that once they are at home they will be able to manage 

fine and managing fine may include driving again. Sometimes there's that, maybe 

disconnect, because o f maybe cognitive difficulties that they feel "once I'm at home I'll be 

fine, so I will be able to return to driving". (OT 1)

A lot o f the patients w ill say "but when I'm home I'll be fine", and "well I'm sure you think 

that now, but you know once I'm home everything will be back to normal". Yeah, and 

some o f the patients we would have, they never get, no matter how many times we 

explain and reinforce, the reasons why they wouldn't be safe to drive. (OT5)

Lack of awareness and insight manifested in risky behaviours, not responding to feedback or 

recommendations, or denial of deficit, were typically indicative of patients who were considered 

by the clinicians as 'not appropriate for driving'. However, on the other hand, therapists and 

doctors had a more optimistic impression of suitability to return to driving among stroke patients 

who demonstrated a level of insight and awareness into their deficits. Patients with intact insight
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and awareness typically demonstrated appropriate and realistic plans in relation to their own 

ability to return to driving and such patients were less likely to be stratified as 'not appropriate for 

driving'.

If  you had somebody who was quite honest or seemed to have some insight into their 

condition or were able to say "well I think this may affect me doing this" or whatever, 

people who were a bit more, had a bit more insight or honesty into it. Usually I would have 

thought that might be more positive. (OT 15)

The person who says "look. I'd love to go back to driving but I know I can't go back to 

driving until I'm able to do this", you know. I'd be less concerned about that kind o f person 

too because you know that they're, kind o f self assessing. (OT 10)

•  Unpredictable, Impulsive and Unsafe Behaviours

Patients who manifested poor insight and awareness in unpredictable, impulsive or unsafe 

behaviours were of considerable concern for the doctors and therapists. Patients who because of 

their impulsiveness engaged in risky or unsafe behaviours that required a high level of supervision 

to ensure their safety were typically stratified as 'not appropriate for driving'. The fact that safety 

awareness and impulsivity were usually coupled with other behaviours such as difficulty accepting 

feedback or monitoring and reacting appropriately to environmental cues usually reinforced the 

stratification of 'not appropriate for driving'.

I suppose any kind of sign of impulsivity, there's some people who you just know that if  

you take your eyes off them they're going to be doing something that's not necessarily 

safe or recommended. (OT 8)

I was saying impulsivity, it would be patients who would just be doing things 

spontaneously, carelessly and would be deemed as unsafe behaviour so they could 

potentially hurt themselves. (OT 4)

Someone who might be quite impulsive, that might not necessarily take on board what 

you're advising them to do as part o f your treatm ent plan. (OT 6)

Observation of unsafe behaviours and a need for continued supervision throughout the course of 

rehabilitation usually resulted in the therapist and doctors making inference as to how such 

behaviours may carry-over if the patient was to return to driving. Weighing up of the potential
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risks (to the patient and others) involved in allowing such patients return to driving usually 

resulted in the clinician taking a very cautious approach to the stratification o f such patients. 

Given the potential risks involved in allowing such patient to  return to  drive they w ere usually 

stratified as 'not appropriate for driving'.

Absolutely, some people would be impulsive, again they're no t patients you'd necessarily 

even le t near a car, so I'm  sure th a t w ould be a big problem  with driving, or poor safety  

awareness in general. Those impulsive patients who go o ff and  do their own thing and  

are n 't really receptive to feedback or social cues or aren 't really monitoring what's going 

on around them  fo r  feedback. They'd be the ones you'd be very cautious o f as well. (OT 9)

Thoughtful consideration o f the potential risks involved in allowing a patient return to  drive 

played a particularly significant role in the clinical decision making and stratification process. This 

was particularly true fo r patients w ith  innpaired insight and awareness combined w ith  impulsivity 

and unsafe behaviours. The potential fo r serious adverse consequences associated w ith  the  

possible m anifestation o f such behaviours w ithin the context o f driving often led to a cautious 

approach to stratification w ith  respect to  fitness to drive. Typically, patients who dem onstrated  

unsafe behaviours during the ir clinical rehabilitation w ere usually stratified as 'not appropriate for 

driving'.

Assuming th a t there is an issue w ith safety awareness around the wards. So i f  we detect 

safety issues on the w ard  then I think it's very unlikely th a t they are going to pass a driving 

assessment. Certainly i f  there's safety issues on the w ard  I would have an aw fu l lo t o f  

reservations fo r  somebody like that. (M D  3)

Generally the clinicians tended to "err on the side o f caution" (OT 2) w hen stratifying the  stroke 

patients w ho dem onstrated lack o f insight and awareness, particularly when coupled w ith  

impulsivity and unsafe behaviours. This type o f clinical presentation was almost certain to result 

in the patient being stratified as 'not appropriate for driving' and ruled out o f any fu rther driving 

specific assessment.

•  Cognitive, Perceptual and Executive Deficits

Although cognition, perception, and executive functions are separate domains, for the purposes 

o f presenting the findings from  the interviews these three domains are grouped together. Partly 

because in describing the typical clinical presentation and characteristics that influence the  

stratification of the stroke patients in relation to fitness to drive, clear distinction betw een these
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three domains was not always evident within the interviews. The severity and combination of 

cognitive, perceptual and executive dysfunction among the stroke patients tended to be 

influential in the stratification of the patient as suitable to return to drive or not. Typically it was a 

combination of deficits that influenced the stratification rather than deficits isolated within one 

domain only. Within the interviews doctors and therapists described clinical presentation and 

behaviours of patients that encompassed a composite of deficits across all three domains.

You see very often this comes in syndromes. So people who have profound cognitive 

impairment, or who have significant cognitive impairment o f say dominant partial lobe, 

and left/right orientation they are likely also to have maybe obvious neglect problems and 

therefore won't be referred in the first place, because it would be Just perceived as 

wasting resources. (MD 5)

An underlying sense within the interviews made it clear that, in the opinion of therapists and 

doctors, integration across all three domains of perception, cognition and executive function was 

essential for safe and successful driving.

Perceptual would be a big one. I'd say visual perceptual would probably be one of the 

main ones because I think that's a big thing in terms of getting the information first of all, 

and field o f vision or peripheral vision in terms o f seeing what's coming and then 

processing it, attention obviously, and then I think there is a lot of making a decision, 

making it quickly, judging when you go, and like when cars are coming, what speed 

they're coming at?, how fa r  away they are? So I don't know that I'd say one area is more 

im portant than the other. It's kind of the combination o f those. (OT 11)

Within the three domains several components were consistently referred to by the interviewees 

as influential in the stratification process. These components were as follows:

•  Speed of processing and reaction time

•  Cognition -  memory, attention, need for repeated instructions

•  Perception -  Neglect/Inattention, clumsiness

o Apraxia

•  Executive - Decision making, problem solving, judgement, disorganisation
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•  Speed of Processing

Speed of processing and general 'quickness' came up as a factor in many of the therapist's 

interviews. Observing a patient's ability to complete a functional task or a standardised 

assessment was one component of the decision making process. However, several therapists 

commented on observing the time it took the person to complete the task as very relevant in 

their stratification for suitability to drive. Delayed processing speeds manifested by increased time 

to complete tasks and slowed response times were generally not considered indicative of fitness 

to return to drive. Functional manifestations of processing delays observed in general therapy 

sessions, as well as in the time taken to complete formal assessments, were influential in the 

therapist's clinical reasoning and decision making.

The second thing might be processing speed. If  they are quite slow to carry out even 

procedural tasks like ADL or that sort o f thing, and if  it's very much information processing 

issues then we would need to look a t that. (OT 12)

Their reaction times and how they process, their information processing, ability to make 

decisions, and make quick decisions and appropriate decisions. (OT 11)

It was evident within the interviews that when delayed speed of processing was observed in the 

clinical setting, therapist's used their clinical judgement to make inferences as to how such a delay 

may manifest during a driving scenario. Delayed speed of processing could potentially place the 

patient at risk in a driving situation where quick reactions and processing were required. Patients 

with delayed processing speeds were usually stratified as 'not appropriate for driving'

If  you're driving and you're driving away a t whatever it be, 40 kilometres, 60 kilometres an 

hour and its taking you 5 seconds to make a decision, that's fa r  too long, yeah absolutely, 

speed o f processing has to be part o f it. (OT 17)

So I suppose I'd need to know that they can anticipate and react and certainly that's 

something that's very common with a stroke patient, that they're not fas t on reactions. It 

can be slower and that's not good enough fo r driving, it needs to be quick, and reliable, 

you have to be able to respond to unexpected changes, something that's going to throw  

you a bit, how do you respond to that?  (OT 8)
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•  Cognition

Throughout the interviews it emerged that general cognitive deficits following stroke typically 

have a negative influence on the stratification of the patient with regard to suitability to drive. 

Patients with cognitive deficits were less likely to respond well to rehabilitation effort and 

typically were considered unlikely to be suitable to return to driving.

We find that some people are just very slow to rehab it may take them anything up to six 

months to a year. I find the ones that have persistent cognitive problems, I think that they 

are always less likely to make any improvements towards driving. (MD 6)

Memory, and in particular topographical memory, emerged within the interviews as a cognitive 

component where therapists would have concerns in relation to fitness to drive. Persistent 

functional manifestation of problems with topographical orientation and route finding observed 

over the period of rehabilitation typically raised concerns with regard to suitability to return to 

driving.

Yeah, I suppose we're looking at the memory as well, you need to know that they're going 

to be able to recall a route and find their way around. (OT 8)

I suppose even simply 'way fin d ' around the hospital to start with, and sometimes you'd 

have patients who have been here fo r two months and they're still getting lost going 

around the place, and what's left and what's right, and then within a community setting 

as well. (OT 9)

Another factor that raised concerns in relation to suitability to drive was patients who had 

difficulty following instructions. Observation of the amount of repeated instructions the patient 

required to engage in tasks during rehabilitation was influential in the initial stratification, the 

need for ongoing repeated instructions was usually a negative indicator in relation to fitness to 

drive.

And I would be worried then, or the people who couldn't understand, if  you had to repeat 

the instructions 5, 6 or 7 times to them before they'd ever do it, if  they couldn't grasp that 

or, no m atter how many times you'd say the instruction if  they still couldn't follow the 

instructions you were giving them. (OT 15)
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How they take on board your commands, ju st their very basic comprehension of what 

you're asl<ing them to do. Yeah, and that m aybe the number of, the amount o f re-direction 

it takes for som eone to really comprehend what it is you're doing with them, or what you 

w ant them to do or perform. (OT 6)

An in tact a t ten t io n  system  w as considered  essentia l in o rd e r  to  stratify pa tien ts  as suitable to  

re tu rn  to  driving and a t ten t io n  w as a definite contributing fac to r  in th e  stratification process. 

Inferences w ere  m ad e  from observations of a t ten t io n  deficits within clinical based  tasks such as a 

p a t ien t 's  level of distractibility and difficult shifting o r  dividing a t ten t io n  b e tw e e n  tasks and how 

th e se  might im pact on th e  person 's  ability to  re tu rn  to  driving. Many the rap is ts  alluded to  th e  fact 

th a t  a t ten t io n  is o f ten  o ne  of th e  first things they  would assess  for in relation to  driving, and if a 

p a t ien t  had pers is ten t  a t ten t io n  deficit th en  they  w ere  likely to  be stratified as 'n o t  appropria te  

for driving'.

Any patients presenting with any kind o f attention impairment, whether its sustained, 

focused, shifting, divided, I would automatically not refer fo r a driving assessm ent because 

I fee l that driving would be too much o f a cognitively demanding task for them. (OT 4)

• Perception

The p resence  of  visual perceptual deficits automatically  raised alarm s in relation to  suitability to  

re tu rn  to  driving. W hen th e  issue of returning to  drive or  driving a sse ssm en t  cam e  up during 

rehabilitation, percep tion  w as o ne  of  th e  c o m p o n e n t  a rea s  th a t  im m ediately  n eed ed  to  be taken 

into consideration.

For driving, in m y head I think automatically I need to  see how the visual perceptual skills 

are. (OT 2)

The p resence  of  any visual perception  deficits would of ten  rule ou t  re tu rn  to  driving. There was 

concern  th a t  visual perceptual deficits may so m e tim es  go unnoticed  if not specifically a ssessed, 

thus  highlighting th e  im portance  of screening for such deficits in th e  pre-stratification stage. 

Typically th e  p resence  o f  significant visual percep tua l deficit would result in th e  pa tien t  being 

s tratified as 'n o t  app ro p r ia te  for driving'.

Perceptual, yeah when I see som ebody with those sym ptom s. I'd always be thinking "oh 

no, are they a driver?", because they're the people who have a lot o f difficulty. (OT 3)
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I think that perceptual, as an OT I'd be going "oh my God that's such a bigger problem", 

but yet its more hidden so the actual (driving) instructor often may not know that the 

person has massive - well they probably wouldn't be referred if  they were massive - but 

significant perceptual problems. (OT 12)

As already mentioned inattention or neglect was one deficit which all interview participants 

considered contraindicative to driving and these patients would be stratified as 'not appropriate 

for driving'. An important factor in the decision making and stratification process was when 

inattention and spatial awareness deficits manifested during the patient's performance of 

functional tasks. A notable trend from the interviews was that this decision was not taken solely 

on pen and paper manifestation of inattention but through functional observation of inattention 

and weighing up the subsequent safety risk. Typically, perceptual deficits manifested functionally 

in clumsy, disorganised or unsafe functional mobility were influential in stratifying the patient as 

not appropriate for driving.

I suppose the first one would be looking a t the issues around inattention and that sort of 

thing, so if  they are bumping into things, missing things on their left or also if  they are 

quite slow to scan to the left. (OT 12)

But it's more people up and about, banging into things, everything is dishevelled, black 

eyes, things like that. I'd be thinking "I wouldn't go in a car with them". (OT 3)

Straight away you can see with patients around their perceptual skills, like depth 

perception, how they go to pick things up, are they knocking things over? Are they 

banging into things when they're moving around the hospital or within the ward? Or that 

sort of thing and there would be alarm bells ringing all the time. (OT 9)

•  Apraxia

A number of therapists and consultants described patients presenting with apraxia or apraxic type 

behaviours that would not be considered suitable to return to drive. Although there is some 

debate about the use and definition of the term dyspraxia as noted by one of the occupational 

therapists ("/ know some people don't like the term dyspraxia but, you know, those kind o f things". 

OT 11), the type of behaviours described in the interviews would fit with the general description 

and clinical presentation of apraxia.
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Obviously i f  somebody had an ideomotor or an ideational apraxia, I wouldn't be making 

that decision or having an opinion on their driving ability until they'd obviously had their 

rehabilitation. But at the end o f rehabilitation and somebody was still presenting with an 

ideational or ideomotor apraxia that was impacting, that would preclude them. (OT 4)

Interviewees described some typical apraxic type behaviours such as clumsy, disorganised 

behaviours, and inappropriate object use observed in the clinical setting that w/ould indicate that 

return to driving was not recommended. Typically patients with these types of behaviours were 

stratified as 'not appropriate for driving'.

You'd have concerns about them, and from  afunctional view point my OT colleagues and 

nurses on the ward can be very useful as well. On the rehab ward, that person who (you) 

put the towel in fro n t o f them, put the basin in fron t o f them, and they just don't know 

what to do with it. You know, doing silly things like putting their toothbrush in their hair 

and so forth. So you get clues like that. (MD 7)

If there's an apraxia, a deficit with them trying to sequence the steps o f a task like learning 

to use a frame or walk upstairs, that kind o f thing, and I've noticed it  in other areas too, 

like dressing, you know those situations, not even being able to use a fork and a knife 

correctly or whatever. So if  there's an apraxia I would have great reservations. (OT 16)

•  Executive Dysfunction

During the interviews references were made to executive functions and the fact that intact 

executive functions were considered essential for safe driving. Executive functions typically 

encompass organisation, planning, judgement, but also include insight and awareness, self 

monitoring, appraisal of ability and sound decision making (Wilson et al 1996). Similarly, the need 

for external prompting and structure may also be indicative of underling executive dysfunction 

where the patient is reliant on a level of external structure to compensate for lack of 

organisational and planning ability that would be typical of dysexecutive syndrome.

I mean obviously executive functioning is very important in terms o f driving, decision 

making, planning all o f those skills that are, I mean they are essential really. (OT 1)

And with driving being so reliant on sound executive functioning, to respond to a 

situation, to make sound decisions, that is what I was concerned about. (OT 17)
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The presence of executive function impairment tended to negatively impact on the patient's 

stratification in relation to return to driving. Assessment and observation of executive functions 

within the clinical setting was an essential component underlying the stratification of stroke 

patients for driving, typically the presence of executive dysfunction led to the patient being 

stratified as 'not appropriate for driving'.

I'd fee l patients with a dysexecutive syndrome, anyone that was showing impulsivity, poor 

safety or self monitoring, self awareness, poor decision making, reduced or slowed 

information processing. I'd also feel that that would preclude them from  being able to 

return to driving safely. (OT 4)

Independent problem solving, decision making ability, and ongoing self monitoring were 

considered to be of particular importance within the context of driving. Given the ever changing 

nature of the driving task the ability to make appropriate or sound decisions quickly, or 'on the 

spot' decisions as dynamic driving circumstances typically demand were considered essential.

/ suppose the problem solving is a big one, how they actually problem solve on the spot 

and if  they have some ability to work things out, or if  they are very dependent on others to 

do that because obviously things happen all the time, you know driving, driving situations 

change. (OT 12)

I suppose that's kind o f a whole executive functioning thing, an ability to monitor their 

own behaviour and performance, assess their own performance, even I suppose like if  they 

get into a difficult situation, can they, what do they do to get themselves out of it? So I 

know it's kind o f problem solving but it could even be breaking it down, asking fo r help or 

saying actually "I am stuck now". (OT 10)

The emerging findings were that any stroke patient with observable executive dysfunction in the 

clinical setting would typically not be considered as 'safe to drive. Depending on the severity of 

the executive dysfunction these patients were typically stratified as 'not appropriate for driving' 

or were referred for further assessment prior to a decision being made.

6.3.2.3. Individual Circumstances

Typically a driving history would be obtained from all patients during the assessment and 

screening process. The occupational therapists, regardless of their context of practice, generally
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stated that asking about driving was part of their regular occupational therapy initial assessment 

as driving was considered under the broad heading of activities of daily living.

Every confirmed stroke patient I would asl< if  they're a driver and if  that is something they 

wish to return to. By due course, during every initial interview I would ask whether they're 

a driver or not, we have it on our assessment form. (OT 4)

Doctors and therapists did not make stratification decisions without some consideration of these 

individual factors, although these factors were likely to make the stratification and clinical 

decision making process difficult given the very real human impact of a negative decision. 

However, although compassionate, these issues of themselves were not sufficient or justifiable 

grounds to stratify the patient in a more favourable manner, as one consultant said "in the end o f 

the day it's a binary thing, you either can or you can't" (MD 3).

Individual Circumstances

Individual history and m eaning o f driving  

Vocational issues 

Individual im pact o f driving cessation

Figure 6.8; Individual Circumstances

• Individual History and Meaning of Driving

A driving history of sorts would be obtained from each stroke patient where the meaning and 

importance of driving for the patient in maintaining their life roles and lifestyle would be taken 

into consideration. This information would form a background within which the stratification 

decision would be made, the meaning of driving for each individual patient would be considered 

and how potential driving cessation may impact on their daily occupations such as work, family 

commitments, social interaction and connectedness within their community.

Individual personal circumstances such as the patient's lifestyle, livelihood, environment and 

geographical location, and dependence of others on the patient as the main driver in the 

household were taken into consideration by the therapists and doctors when stratifying the 

patients for return to driving or not. Addressing fitness to drive with their stroke patients could be
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a highly 'sensitive' or highly 'em otive ' subject as the  loss o f driving could be 'devastating' to  the  

person and may m ean a loss o f independence, increased social isolation, loss o f livelihood and 

loss of perceived role and self w orth.

Their value, their own self worth and how  they see themselves, they don 't w an t to be a 

burden and they don 't w an t to be dependent and they fe e l like they're no longer useful 

and, you know, we don 't w an t that. (OT 16)

People who themselves have huge anxiety about getting back to driving, but w ithout 

being able to drive lose their social life and their ability to do things like their own  

shopping, so it has devastating consequences to their lifestyle. (OT 5)

•  Vocational Issues

O f particular concern in the stratification o f suitability to  return to driving was the individual 

patient's occupational background. Vocational factors such as younger patients who need to drive 

fo r w ork purposes, e ither to  travel to  and from  w ork or those who w ere  occupational drivers such 

as taxi drivers etc., w ere taken into consideration in the stratification process. These occupational 

factors may som etim es place more urgency on addressing driving suitability but not on the actual 

stratification decision. These vocational or com m ercial drivers would typically be stratified as 

requiring an official on-road assessment to determ ine fitness to drive even if they had no obvious 

deficits subsequent to the stroke.

A nd particularly I suppose anyone who is still in an occupation th a t would involve driving, 

like I would have had bus drivers or taxi drivers, in th a t particu lar category, i f  they're going 

to go back and that's  going to be their livelihood, even i f  I can detect no discernable 

deficit, I would still refer those people on because that's  their occupation. (M D  2)

• Individual Impact of Driving Cessation

O ther factors that w ere taken into consideration in the decision making process w ere the specific 

issues faced by rural dwellers, and by those patients w ho up to the stroke onset had been the  

main driver in the household. Therapists and doctors w ere cognisant o f the fact that some 

patients may become very isolated in a rural environm ent w ith  no access to alternative  

transportation if they had to cease driving following the stroke. Similarly w here the stroke patient 

was the main driver in the household there  was awareness o f the subsequent w ider im pact o f 

driver cessation on the non-driver, this was fu rther com plicated when combined w ith living in a 

rural setting.
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I think particularly here because we have a lo t o f older people who are in very rural 

isolated settings, you know fo r them it  will make an absolutely massive impact on their life 

i f  they can't drive because they'll have no way o f getting around. (MD 2)

I mean it  is difficult and emotive and in some people I am literally saying i f  they are not 

able to drive I am telling them they have to move house, you know, which is a colossal 

thing to say to somebody. (MD 3)

Big issues are when it's like one spouse and there's just the two o f them and only one is 

driving and they live in the country, so it m ightn't be a big issue in (city) but there's lots o f 

very rural areas, particularly (place names), and if  those people are stuck 10 miles from  

home, that can pretty much mean that they're not able to live there any longer. (MD 1)

In addition tlie  habitual aspect of driving was also a background factor in the clinical decision 

making process. On the one hand, driving was seen as a complex skill dependent on intact 

integration of cognitive, perceptual, executive and sensori-motor component skills, and disruption 

in any of these skill areas could potentially impact on driving ability.

Driving is such a complex skill in itself that it  requires a whole array o f different 

components to work together quite effectively, so cognition, perception, from the physical 

point o f view, as I mentioned strength, sensation, proprioception, vision obviously... 

driving is such a complex skill that all the components are needed to work very, very 

effectively together to be able to drive. (OT 1)

On the other hand, there was the recognition that driving was in fact an over-learned skill that 

quite often can be performed almost automatically, and driving as a procedural skill may be 

preserved following stroke. This was particularly true in the case of stroke patients who had a long 

and varied driving history and may have been a competent driver up to the stroke onset. Juggling 

these two factors was also a component in the clinical decision making and stratification of the 

stroke patient for driving.

It's a funny thing but we all consider driving to be a very complex skill. Now, it  is a very 

habitual skill and you might sit in the car and you just get on with it, you might drive 

better than you dress yourself fo r example. (OT 2)
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You can drive out o f your house down to the local shop and you can do it probably blind 

folded almost. Well that's being facetious a little  bit, but not blindfolded. You certainly 

don't have to concentrate hard, it's over learned absolutely, it's almost automatic. (MD 5)

6.3.3. External/Contextual Factors

Factors external to the patient such as the context of practice and legislative frameworks

impacted on clinical practice and influenced how/ therapists and doctors addressed the issues of 

driving with their stroke patients. The general consensus emerging from the interviews was that 

the legislation in this country was lacking and this had a direct impact on how the issue of return 

to driving was addressed in clinical practice, typically leading to inconsistencies and variability in 

addressing fitness to drive post stroke. The stratification o f the patient's suitability to return to 

drive was made within the constraints of these wider external/contextual structures. These 

external factors underpinning the assessment and stratification of fitness to drive emerging from 

the interview findings were grouped broadly into two headings;

i) Background frameworks

ii) Context of practice

External/Contextual Factors

Background frameworks

Legislation 

Inconsistent practice 

Onus on the patient

Influence of Context of practice on the 
stratification process

Prolonged contact

Response to  rehabilita tion

M ix o f assessment approaches

O ptim um  tim ing  o f assessment

Figure 6.9: External/Contextual Factors



6 .3 .3 .1 . Background Fram ew orks

•  Legislation

The lack o f detailed legislation in relation to  fitness to  drive a fter stroke or any o ther disability in 

this country directly innpact on how driving issues can be addressed effectively by healthcare  

practitioners. Typically the DVLA guidelines are referred to  in practice but a t the same tim e there  

is recognition that these guidelines are UK based and as such do not have legal standing in this 

country.

A lo t o f people in Ireland base it on the DVLA guidelines in the UK, there's very little  in the 

w ay o f fitness to drive in Ireland actually. (M D  1)

I was born and raised with the DVLA so th a t is the bible as fa r  as I'm  concerned. Even 

though they are not applicable here I still go by (them ), I think they are very useful 

guidelines and I still stick to them , I think it's a very sensible approach. So I stick with th a t 

because that's  w hat I am  used to. (M D  4)

Yes we generally are guided by those (DVLA) because we don 't have any ourselves. (M D  6)

•  Inconsistent Practice

In addition to the lack o f legislation there was also a general consensus th a t there w ere no 

universally accepted clinical practice guidelines outlining a recom m ended process to  follow  when  

stratifying patients fo r suitability to  return to drive. In the absence o f universally accepted best 

practice or procedure in relation to determ ining fitness to drive several dilemmas w ere evident 

from  the interviews. Given this lack o f fram ew orks it is hardly surprising that every interview ee  

alluded to  the fact th a t the process o f addressing fitness to drive is 'ad-hoc', 'vague', and 

'haphazard'. The m ajority o f interview ees indicated that they did not have a local protocol in 

place for addressing driving issues w ith th e ir stroke patients, or any o ther patient groups fo r that 

m atter.

There's d ifferent approaches, and there's d ifferent approaches within settings. I f  you were  

to  ask m y colleague who works with sim ilar patients w hat does she do, she m ay have 

given you some sim ilar answers but there isn 't a set protocol in place. W e don 't have a 

protocol fo r  the OT departm ent in relation to driving, we don 't have a procedure fo r  the 

m ultidisciplinary team  in relation to driving. (OT 8)
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I think, well in terms o f our setting anyway, i t  is addressed but it's s till ad-hoc. It is 

haphazard to some extent, which is im portant to acknowledge. (OT 1)

Given the absence o f universally accepted protocols or guidelines around the clinical based 

assessment and stratification o f stroke patients fo r driving, there was great variability and 

inconsistency in the decision making process. Stratification decision were often made on an 

individual case by case basis and while this approach may appear to be in the individual patient's 

best interest, it also can add to complications and lack o f clarity as to how the issue o f driving 

should be approached in the clinical setting.

One consultant m ight say "oh I don 't recommend people drive fo r  six months a fte r a 

stroke", and another one m ight say "it's three months", or someone m ight say "I think it  

should be a year", there's huge variability. And a lo t o f these patients would be together in 

the day hospital and "oh my doctor said this, my doctor said that", you know. (OT 5)

There appears to be no consistency whatsoever, it's very much based on the consultant. 

Some o f them are going by the DVLA guidelines and then some o f them are calling their 

own shots, and in those cases they're inclined to judge on an individual basis. (DAX 1)

These weaknesses w ith in the existing system created an air o f uncertainty in how best to assess 

and stratify the patient's suitability to return to drive both fo r the healthcare workers and also for 

the patient's themselves. Interview participants alluded to  the fact tha t based on the ir previous 

experience patients would 'shop around' to get the desired decision.

Because it's  very easy fo r  people who are perhaps not happy w ith the outcome, and this 

has certainly happened in my experience quite a fe w  times, tha t they go to see their 

prim ary care physician, or maybe another prim ary care physician, they w ill 'doctor hop' 

until they get the answer they want and that's dangerous. (MD 4)

So it  was very hard fo r  me to stop somebody like that, some people are determined and 

they'll fin d  a way. And people can shop around, you know "ah well they didn't, maybe this 

one w ill pass me". (OT 3)

All stroke patients require medical clearance before they return to drive. This medical clearance 

may be sought from the stroke consultant or from  the patients' own general practitioner. There 

are no guidelines as to what should inform the medical decision on fitness to drive and there is no
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requirement for multidisciplinary input to the decision. One issue highlighted in the interviews 

was the fact that general practitioners usually work in isolation and typically would not have 

access to multidisciplinary team input. This can lead to problems where a general practitioner 

may be in a position of having to make a decision with limited access to detailed assessment by a 

multidisciplinary team. This can potentially lead to a stratification decision being made that may 

be contradicted by findings from more detailed assessment.

But yet the GP in his eight minute consultation may not have been able to pick up all the 

issues that may have been apparent through the person's three w/eeks stay, you knovi/. (OT 

12 )

But it's hard when somebody is already driving when they come here and then you 

discover they have a neglect or something. It's very hard then to stop them driving, it's 

very hard fo r me to say to somebody "oh well, you should have an assessment", if  they've 

already been told by their doctor they can go back driving. (OT 3)

•  Onus on the Patient

In the absence of clear legislation and universally agreed guidelines and protocols underpinning 

the clinical based stratification of fitness to drive, the stratification decision and recommendations 

made in the clinical setting potentially lack enforceability. Within the constraints of these wider 

legislative and service delivery environmental contexts, doctors and therapists acknowledged 

their role in giving their informed professional opinion and advice to the patient on driving issues 

while recognising that at all times the onus was on the patient to follow through on the advice.

Yeah I suppose neither of us (OT and stroke consultant) would consider ourselves very 

official, we are not backed up by legislation. So I give the patient my professional opinion. I 

advise them about issues; that they are required to inform their insurance company etc, 

etc. But basically I'm giving them my professional opinion. I'm not saying you must do it.

It's like advising somebody to take their medication, you advise them, you give them all 

the reasons why, and you try to communicate that as best you can and with as much 

consistency within the team as you can, but ultimately without any legislation its 

completely up to the patient to make that call. (OT 12)

Similarly, it would be explained to the patient that they themselves must inform their insurance 

provider of the fact that they had a stroke. The role of the doctor or therapist was to bring this
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fact to the patient's attention and to point out that their insurance would be null and void if the 

patient was to return to drive without medical clearance to do so.

And we would also tell them at that time that they've a duty o f disclosure to their 

insurance company, now we won't actually go and check up this ourselves but we would 

inform the patient and it  is up to them to notify their insurance company and they've had 

a stroke and that at the moment they're o ff the road. (MD 2)

But at the same time if  you haven't passed them they are not going to be covered from  an 

insurance point o f view. That is what I explain to patients, that until you have medical 

clearance your insurance company will not cover you so you are driving without insurance. 

That can certainly get the message home to them. (MD 4)

Although it did appear in the interviews that the insurance issue was perhaps the most clear and 

definite advice that would be given to the stroke patient with regard to driving, it also emerged 

that this advice was not consistently given by others. Inconsistencies in the advice given to 

patients related to insurance and other driving issues following stroke were highlighted. These 

issues were identified by therapists and consultants working in rehabilitation setting in particular, 

where patients would regularly report not having been given any advice with regard to the impact 

of stroke on their driving status.

Most people will say they were told nothing about driving, and I don't know if  that's the 

reality or not. It very much depends on the hospital they come from and the consultant, 

even within maybe one acute hospital there could be different consultants who require 

different things o f their patients before they'll ok them to go driving or do a driving 

assessment. (OT 3)

He has only been recently admitted to (name o f facility), but two months after his stroke 

his GP or his doctors cleared him. Now the process that they go through is very different, 

things that we'd recommend to our patients - that you have to disclose to your insurance 

company that you've had a stroke and those sort o f things, he hasn't done and he wasn't 

advised to do that. So the information he got about returning to driving locally and in his 

regional hospital is completely different to what we would be recommending. (OT 9)
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6.3.3.2. Influence of Context of Practice on the Stratification Process

Context o f practice determ ined the m ode o f service delivery and influenced how driving issues 

w ere addressed, which in turn im pacted on how the stratification process occurred. The emphasis 

and focus o f trea tm en t differed from  acute care setting to rehabilitation settings, w ith  driving 

issues not being a priority in some acute care settings.

The focus o f our setting really is firs tly  acute needs, but also discharge planning which 

would really tend to focus around m anaging m ore basic activities o f daily living rather  

than dealing with driving. In m any cases it's not really appropriate to address it, there are  

m ore acute needs to be dealt with first. (OT 1)

First o f all here it  is an acute care setting, so in essence really the focus is on the diagnosis, 

the mechanism o f the stroke and then prevention o f fu rth e r stroke, assessment, rehab and  

discharge planning. Sometimes driving doesn't come up. The turnover is very quick, so 

sometimes driving ju s t isn't a m ajor focus. (OT 10)

In the initial stratification process it became clear that a proportion o f stroke patients recover 

quickly w ithin the acute hospital and do not need to be referred to occupational therapy, also this 

group are likely to be cleared to drive by the stroke consultant w ithout the need o f any 

assessment. At the o ther end o f the spectrum are the severely affected group fo r whom  driving is 

not an option. It is the  rem ainder, or the  'm aybe' group, that need m ore detailed rehabilitation  

and assessment before a driving stratification decision can be m ade. This group tend to raise 

concerns among therapists in acute care settings when they themselves are constrained by the  

structure o f the ir service delivery and are unable to effectively address driving issues during the  

acute phase o f the stroke. This 'm aybe' group are generally referred fo r ongoing rehabilitation, 

either w ithin inpatient, outpatien t or com m unity based rehabilitation, and ideally the  

stratification decision is usually not m ade prior to  this rehabilitation phase.

The possible final stratification outcom e for this 'm aybe' group was e ither a decision that the  

patient was in fact 'not appropriate fo r driving' or that the patient was suitable to  be referred  

onwards for an on-road assessment to  test suitability to  drive. By the tim e this final stratification  

decision was arrived at, the patient had been through a comprehensive screening process. 

Although the previous section has highlighted the constraints and inconsistencies inherent w ithin  

the context o f practice in Ireland influencing this process, w ithin the interviews therapist and 

doctors described a preferred m ethod as to how the stratification process should be 

operationalised. The preferred process o f stratification fo r the 'm aybe' group o f patients included
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a period of prolonged contact that allowed for observation of the patient's response to 

rehabilitation, and time to combine findings of standardised and functional based assessment to 

build a picture of the patient. This preferred approach assisted the therapist in guiding the patient 

as to the most appropriate timing to undertake the on-road assessment and maximise the 

potential for a successful outcome for those who were stratified as appropriate to undergo on

road assessment.

•  Prolonged Contact

The issue of prolonged contact arose for those patients who initially were stratified into the 

'maybe' group, for these patients more detailed assessment was required before they could be 

stratified with any level of confidence. Therapists and doctors spoke of the necessity of seeing the 

patient over a period of time as opposed to a once off assessment in order to 'build a picture' of 

the patient before making the decision on suitability to drive. Having the opportunity for 

prolonged contact with the patient gave the therapist and doctor more information upon which 

to base their decision making and increased their confidence in their stratification decisions.

/ think (for) all capacity assessments, a dot in time is not good enough; it's a longitudinal 

process, you need to see them on a number of occasions. I would never make a decision on 

anyone that they're not capable on one seeing. (In) the stroke service I would see them  

over whatever length of time that they're in, and it's usually fairly  clear. (MD 1)

You can do a quick screen but it doesn't give you all the information that you need, it is 

through time and through working with them and through different situations that you 

really get a much more rounder picture. (OT 10)

I always fe lt more confident in myself if  I had seen the person a couple o f times rather 

than just seeing them fo r an hour in the once-off situation. I always fe lt  that I got a better 

picture or better build up of somebody if  I'd seen them a couple o f times. (OT 15)

The opportunity for prolonged contact may not always be possible, particularly in the acute care 

setting. The 'maybe' group is typically made up of patients for whom there is some doubt about 

their suitability to return to driving, in these instances a referral for further rehabilitation or 

follow-up through outpatient setting was recommended before any final stratification decision 

would be made.
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The more borderline ones I would bring back through day hospital so I've another few  

months or whatever longer to observe them to see what kind o f gains they've made, and 

reassess them maybe a t the end o f that and see is my opinion still the same as when they 

left the hospital that they couldn't drive or has it changed. (MD 2)

A major factor in the preference for a period of prolonged contact with the patient was to allow 

for observation of fluctuations and inconsistencies in performance. Abnormal variations or serious 

inconsistencies in performance typically raised concern with regard to suitability for driving. The 

final stratification decision was made being cognisant of any fluctuations in performance that 

were likely to place the patient or others at risk if they were to return to drive. For the 'maybe' 

group the risk associated with once off assessment was the possibility that this 'snap shot' of the 

patient may not be a realistic representation of his ongoing everyday performance capacity. 

Marked fluctuations or inconsistencies in functional performance capacity typically had a negative 

influence on the stratification of the patient.

That's why we do it over a period of time so you've got as much information as possible 

and as much time to explore it as possible. Patients can vary considerably in their ability to 

perform. I've seen people that could be great one day and then a day later or two days 

later they can have huge problems even doing the most basic things. There can be a huge 

variability in performance. (OT 5)

People can fluctuate quite a lot, so the one-off assessment, I don't know how long an 

assessment takes, an hour or two hours. I'm not sure? I'm not sure does that give a 

window as to what they are like the day after, that evening, that morning? (MD 7)

A period of prolonged contact allowed for observation of the patient at their worst as well as their 

best performance. The clinical bottom line and final question in the stratification process of the 

'maybe' patients who presented with fluctuating performance was a question of the patient worst 

performance being adequate for safe driving.

You have to think o f them a t their worst because if  they're going to be getting into a car, 

you want to consider them a t their worse level because you can't predict. (OT 11)

•  Response to Rehabilitation

A period of prolonged contact allowed for observation of the patient's overall engagement and 

improvements made throughout the rehabilitation process. The final stratification decision for the
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'maybe' group as to their suitability for an on-road assessment or not, was usually informed by 

how the individual patient responded to rehabilitation effort.

So then obviously depending on how they respond to therapy, a decision would be made 

based on how they're presenting clinically and functionally as to whether driving would be 

an option to return to or not. (OT 4)

Any issues noted in the patient's presentation, particularly in their response to and compliance 

with rehabilitation, were factored into the final clinical based stratification process. Patients in the 

'maybe' group who demonstrated observable improvements during rehabilitation, particularly 

those patients who demonstrated good carry-over and learning, tended to be viewed more 

positively in the final stratification of suitability to drive.

You can see them mal<ing progress quite quickly. You can see on a day-to-day basis that 

progress is happening. (OT 1)

Yes, I would say that's an important factor as well that you see benefits of the rehab week 

on week. (OT 14)

On the other hand patients who were not observed to be responding favourably to rehabilitation 

efforts tended to be viewed negatively with regard to stratification for driving. Particular factors 

that contributed to a more pessimistic view of the patient's potential to return to drive were lack 

of carry-over of learning from day to day, and the patient's overall willingness to participate in 

and potential to benefit from rehabilitation. Observing and noting the amount of external 

prompting and cueing that the patient required throughout their rehabilitation programme was 

taken into consideration in the final stratification of suitability to drive. Patients who continued to 

require a high level of external prompting or cueing to complete basic ADL tasks were typically 

considered not to be suitable to return to drive.

You would notice around the wards, you know if they're getting a little bit disoriented, if  

they seem to always need prompting. They can do their ADL's but the nurses would say 

"oh they have to be prompted with everything". I would think that a lot o f those people 

are unlikely to be able to go back to driving. (MD 2)

You're having to prompt (them), because if  they can't sequence the steps in a task and 

you're having to verbally and physically prompt them fo r each step, then there's definitely
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cognitive deficits and that person, even vjhen they go home they're going to need 

assistance and home help, so the subject o f driving is just not really on the table. (O T 16)

Prolonged contact also afforded the therapists, and doctors, opportunity to observe what could 

be best described as the patient's level of compliance. This was of particular importance in the 

stratification of patients in the 'maybe' group who had deficits of insight and awareness.

Generally patients who demonstrated good compliance with advice given to them by the 

healthcare practitioners and followed-through on methods taught throughout the course of 

rehabilitation tended to have greater possibility of returning to drive. On the other hand lack of 

compliance was a serious issue and it usually resulted in the patient being stratified as 'not 

appropriate for driving'. Patients who didn't follow through on advice and recommendations 

given during rehabilitation were potentially unlikely to be compliant with any advice given in 

relation to managing restrictions or adaptations recommended for their future driving. As a result 

the stratification decision tended to err on the side of caution. A further dilemma amongst this 

group of patients was the knowledge of the likelihood that advice to cease driving could also be 

ignored. Given the lack of definite legislation, for example the ability to suspend a licence on 

medical grounds, there was a recognition that very little that could be done in this situation apart 

from clearly documenting the recommendations of the multidisciplinary team.

It was a lot o f things, it w/as his personality, he i/vos stubborn and his whole track record as 

an inpatient, he wouldn't listen to the therapist, his compliance was poor, he was bull 

headed about everything and sort of went out in a blaze, "I'm out of here", this sort of 

thing, and then came back saying "/ want to drive, please get me back on the road". (OT 2)

The alarm bells go o ff straight away in that situation and they're like, "well I don't care 

what your advice is. I'm going to drive anyway", and you know that will be the head topic 

on a discharge planning meeting with family. It's like "well let's note down that this is not 

recommended and let's explore the alternatives". (OT 8)

•  M ix o f Assessment Approaches

It became clear within the interviews that the final stratification in relation to suitability to drive 

for this 'maybe' group was generally not based on a series of standardised assessment scores in 

isolation. Instead, it was a combination of all available information from standardised assessment, 

structured observation of functional performance of tasks of varying complexity, and observation 

of performance within a variety of environmental contexts that informed the final stratification.
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There w as genera l recognition th a t  reliance on s tandard ised  a sse ssm e n t  of  cognition and 

percep tion  a lone  w ere  not sensitive enough  to  predict suitability for driving. There w as an 

underlying aw a re n e ss  of  th e  limitations of  s tandard ised  o r  formal a ssessm en t ,  and recognition of 

th e  potentia l  discrepancy b e tw e e n  p erfo rm ance  on pen and pap e r  tasks and p erfo rm ance  of 

functional tasks  th a t  w ere  fac tored  into th e  stratification process.

I think the table top assessm ents are not something people are used to doing, som e  

people would perform less well on those table top assessm ents than they would in an 

actual situation. Some people obviously m ay do the opposite but I haven't generally seen  

that. (MD 6)

Therapists  would  always include formal o r  standard ised  a sse ssm en t  in the ir  clinical decision 

making process, however, th e  usefulness of th e  te s t  typically was no t t h e  actual score achieved 

bu t th e  th e rap is ts  o bservations o f  th e  pa t ien t 's  pe rfo rm ance  and e n g a g e m e n t  with th e  tes ts .  The 

skill in in terp re ting  and making in ferences from th e  te s t  scores  and observing th e  pa t ien t 's  te s t  

pe rfo rm an ce  w as ranked as a m ore  valuable th an  th e  score  ob ta ined , this skill p e rh ap s  reflecting 

th e  level o f  experience  of  th e  therap is t .

It's m ore an observation o f how the person carries out the different perceptual tests or 

cognitive tests, how they perform in them. I suppose there is a lot of observation and 

interpretation of more than what you are doing. (OT 14)

I think if you didn't have experience you would think they are the be all and end all of 

assessm ents. If som ebody doesn't do well in them, does it mean they won't be able to  

drive? Whereas, once you g e t more experienced doing them you realise that it's how the 

people go about doing them, it's more the behaviour, not the actual test. (OT 15)

All th e  th e rap is ts  referred  to  th e  n eed  to  back up findings on  formal o r  s tandard ised  te s ts  with 

observa tion  o f  real life perfo rm ance. Detecting deficit th rough  th e  use of  formal te s ts  w as  an 

im por tan t  aspec t  of th e  stratification decision, bu t deficits d e te c te d  on  formal te s ts  should be 

considered  within the  con tex t  o f  functional perform ance. Confirmation of  deficits within 

functional pe rfo rm ance  was considered  m ore  im portan t  t h a n  reliance on th e  formal te s t  score  in 

isolation. Therapists  referred  to  th e  need  to  use a com bina tion  of app roaches ,  th e  formal te s ts  to  

screen  for and identify possible a rea s  of  deficit, but th e  follow-up observa tion  of functional 

pe rfo rm ance  to  check if th e  deficits actually m anifested  during functional tasks.
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Any time you administer a test lii<e that you would always be doing it  in conjunction with 

observing a person carrying out afunctional activity. The standardised test might have 

confirmed that there is a neglect, the person scored below the cut o ff. Then, more 

importantly, you need to find  out what does that mean fo r  the person, how is that 

affecting their ability to carry out their everyday tasks. (OT 4)

You would look fo r it  both on an assessment level but also through functional activities, 

you're not just going to base it  on standardised assessments, you would look fo r  the 

impairments at afunctional level, so it's how they correlate together. You would start out 

doing more form al and standardised assessments but more often than not what you've 

highlighted will show up through functional activity. That is how I would go about doing it, 

a combination o f both, but I wouldn't be reliant on one or other. (OT 6)

Structured observation of the patient's engagement in functional tasks allowed for an estimation 

of any functional manifestation of cognitive, perceptual or executive deficits. It was evident that 

the therapists were using functional tasks to make some evaluation of underlying performance 

components that were also considered to be essential for safe driving.

It can be the most simple things, even if  they're just doing washing and dressing or 

similarly in the kitchen, planning, organising, problem solving, timing, and insight as to 

why something might be dangerous. (OT 10)

I'd look at them in afunctional context like 'let's go down and make breakfast', and look 

at their planning, their problem solving, dual tasking, putting in distractions, so turning on 

the radio, having a conversation while they're doing something, can they multitask or do 

they have to focus on one thing. (OT 8)

Observations made outside of therapy sessions were also important and taken into consideration 

in the clinical decision making and stratification process. General observation of the patient's 

presentation and feedback from other team members were influential in the stratification 

process.

I think it's not from  the assessments, it's from  seeing them in and out, seeing them in the 

waiting area, the rehab assistant commenting on things to me about them, the way they 

use the toilet, all o f those things, it's from  that I think, that's probably the biggest 

indicator o f the people that are going to have difficulty getting back driving. (OT 3)
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Observation of function was not just limited to the clinical setting. Typically, observation of the 

patient's functional performance in more naturalistic environments such as general community 

and home based observations were used to guide the stratification of suitability to drive.

You have to take in so many different factors, we do a lot o f on the ward assessment, and 

we do linl< out into the community assessment, we do a lot o f home therapy programs 

with people as well. When you actually see people in all those different settings you get 

more o f an overview o f how the cognition, and how the insight and safety awareness and 

planning and organisational skills are, and that's what helps you make your decision. (OT 

5)

I think you can tell a lot from how they're doing in their ADL's on the ward and obviously 

taking them out into the community, so i f  they're struggling with those then I'm thinking 

"ok driving?". (OT 11)

Observation of specific community based tasks that were immediately transferrable to driving 

was highly influential. Patients who demonstrated poor safety awareness during community 

mobility tasks were often stratified as not suitable for driving, the implication being that these 

unsafe behaviours were likely to manifest within a driving scenario and make for unsafe driving. 

Particular community observations such as road crossing and safety awareness have perhaps 

more ecological validity in relation to driving and add to the clinical based observations already 

made.

What you see o f people in and out, the way they present fo r their appointments, things 

like that. Looking out the window, seeing them crossing the street and things like that 

would be more a hunch o f "oh they're not safe even to be up and about on their feet let 

alone behind the wheel o f a car", you know. (OT 3)

Just thinking about a lady last week, I took her out and she had no anticipatory awareness 

when she came to do road crossing, she just walked straight out. Straight out, I had to 

physically stop her and she went "ah I'll be fine. I'll be fine", she didn't actually look in any 

way as to see whether there was any oncoming traffic so imagine, that was on foot, 

imagine in a vehicle! (OT 5)
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•  Optimum Timing of Assessment

The stratification of patients for driving was done on an individual basis and there was no definite 

time period within which the driving assessment should be completed. Determination of the most 

appropriate timing to make a final decision on the stratification of the 'maybe' group of patients 

usually depended on whether the patient had plateaued in their rehabilitation or if they had the 

potential to improve further. Typically, when further recovery was expected these patients would 

be advised to delay the driving assessment pending continued recovery.

Often there would be people who on discharge I'd be saying, "look, you probably could get 

back to driving but now is not the time". And that I know i f  they went fo r an on-road now 

they'd probably fail. But they are showing progress and they might even progress further. 

(0T 1 2 )

I suppose there were some people that might be referred too early fo r a driving 

assessment. They might be only three months post stroke, you could see that maybe they 

have the potential to recover quite a bit more. You'd be thinking "hold on we've plenty 

more rehab work to do firs t o f all before we ever put this person out in a car or start doing 

these types o f assessments with them". (OT 15)

I think he hasn't reached all his rehab goals yet, he still has progress to make in mobility, in 

upper limb function. I just think it's too early fo r him to go back to driving, you may be 

planning fo r a person that will be better in six months. (OT 14)

As one therapist pointed out, having the opportunity to work with a stroke patient over a period 

of time of perhaps three or four months "you know them through and through" (OT 2). The 

opportunity for prolonged contact allowed therapists and doctors develop a more informed 

opinion of the individual's suitability to return to driving. They felt they were able to predict the 

likely outcome of an on-road assessment with some accuracy, and as a result were in a position to 

advise on the most appropriate timing o f the driving assessment to optimise the chances of a 

successful outcome.

We did have one gentleman here and he was just mad to get back driving. Now he was 

doing well and I said "look I think there's a fa ir  chance you will get back driving", but he 

was so anxious he did his driving assessment early, we advised him not to. He did it  and 

failed it. And when that happened he was obviously very disappointed, but what we said
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was "look we told you, we reckoned you were doing it early but we do recommend that 

you do it again in two months". So he passed it then two months later. (MD 3)

There was general agreement within the interviews that for a proportion of this 'maybe' group of 

stroke patients the preferred option was to delay the driving assessment and allow the patient 

spend some time at home post discharge to recover further before a referral fo ra  driving 

assessment be made. The waiting period allowed further recovery, but it also may help with the 

development of an increased awareness and insight and may enable them to have a more realistic 

expectation with respect to driving.

/ think so, there's generally a "go home, this has been an acute event, ground yourself and 

then we'll look at driving", that would generally be the rule o f thumb. (OT 17)

As a general rule we encourage the patient and their fam ily to look a t getting home first 

and reintegrating back to community living on a day-to-day basis, and then we look at 

driving post discharge, that's our preference .W e try and get them to leave the driving 

assessment till after they've been discharged and they face the challenges of living in the 

community and living back a t home because often that will increase their insight. (OT 5)

It would appear that therapists and doctors are fairly confident of a successful on-road outcome 

by the time a patient in the 'maybe' group is finally stratified as being suitable to drive pending an 

on-road test. This confidence is increased through having observed the patient over a prolonged 

time period, observing the response to rehabilitation, and observation of functional performance 

as well as standardised test scores. This information enabled the therapist and doctor to decide 

on the optimum timing of the decision on the patient's suitability to take the on-road test. 

Delaying the final stratification decision on suitability to drive for the 'maybe' group until a full 

picture of the patient had been formed by the therapists and doctors may be a significant 

contributory factor underlying a high on-road success rate for these patients.

I think because we encourage that time gap, and that integration back into living in the 

community, a lot o f the patients by the time they go fo r the assessment actually have 

improved enough to then go on and pass. (OT 5)

6.4. Expectation of Success

Following a detailed process of assessment for this 'maybe' group of patients for whom there 

were some concerns in relation to their suitability to return to drive, the final stratification
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decision was that the patient was either not suitable to drive, or that the patient was suitable to 

be referred for an on-road assessment as a final arbitration. However, it emerged that there was 

general expectation that those patients referred for on-road testing were going to be successful.

Expectation o f Success

On-road as a confirm ation process 

Typical high on-road success rate 

Local area assessment

Figure 6.10; Expectation of Success

6.4.1. On-road as a Confirmation Process

It emerged within the interviews that by the time the process of stratification was completed 

there was a general expectation that the patients who were stratified as suitable to take the on

road test were likely to successfully pass the driving test.

I wouldn't send people fo r an on road driving assessment who I didn't think had a chance. 

And because there's €150 cost associated with it, i f  they're going to go they have to have 

some possibility o f a positive outcome. (MD 1)

I think as an OT I'm fa irly confident in. I'm aware o f the limitations o f the off-road and I 

know what I'm doing is part o f what makes the overall decision around driving. I know 

that I'm reasonably able to build a picture as to how somebody is going to be with some 

predictive quality. (OT 12)

Referral for an on-road test was to a certain extent a confirmation process, typically the 

recommendation that a patient take the on-road driving assessment is usually made when the 

therapist or doctor already has more or less formed the opinion that the patient is in fact safe to 

drive. The referral for the on-road test is in essence the final arbitration on the question of 

suitability to drive and it does appear to a large extent that only patients who are expected to be 

successful are referred on for an on-road driving test.

I'm not sending people fo r on road assessments, that the on road assessment is going to 

make no difference to whether I say they're safe on the road or not. I think that's probably
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the sensible way to look at it, so if  (the driving assessor) came back to me and said yes this 

person is able to drive and I thought no, I would still say no. (MD 1)

We would have been doing them (on-road assessment) because I thought they could drive, 

not because I thought they couldn't. That's it exactly, because the people we would have 

serious concerns about, we just wouldn't be referring them. (MD 6)

Yeah I think the majority o f them don't get to that point unless they're actually ready fo r  

driving, when they get to the driving on road it's not 'suck it  and see' because it's too risky 

( 0 T 9 )

By the time the final stratification decision gets made for the patients in this 'maybe' group, the 

doctors and therapists have a high level of confidence in their decision. This metacognitive 

'know/ing' was formed around the whole process leading up to the final stratification decision that 

enabled this level of confidence. The clinical assessment, building a picture of the patient 

incorporating standardised testing, but more importantly observation of functional performance, 

prolonged contact and incorporating family opinions etc, preceding the decision to refer for an 

on-road test perhaps accounts for the high confidence and success rate following the on-road 

test. It would appear that the culmination of the existing clinical based process resulted in the 

high likelihood of success among the patients who are finally stratified as suitable to go forward 

and complete an on-road assessment.

It is not just a matter o f the on-road being okay, it's everything that leads up to that, all 

those steps beforehand. So it  doesn't all just culminate in the on-road driving assessment, 

there's lots o f steps before that. (MD 4)

So in some respects, is it  a self fu lfilling prophecy to refer people fo r a driving assessment 

post stroke? In some cases can you predict the result? And the answer maybe to a degree 

to that is it's true. (MD 5)

6.4.2. Typical High On-road Success Rate

The detailed assessment process preceding the referral for an on-road test may account for the 

high on-road success rate, given that patients who were likely to fail were generally screened out. 

However, concern was raised within the interviews in relation to the very high on-road success 

rate and a questioning of the processes involved in the on-road test. This information is presented 

in light of the findings from the clinical phase of this current study where there was a 100%
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success rate in the on-road test which is contradictory to the international research findings in 

this area.

The general high success rate in the on-road assessment was commented on by many 

interviewees. While acknowledging the fact that typically the patients referred for on-road were 

expected to be successful, concern was expressed about the fact that very few patients ever failed 

the on-road test. This in turn led to a questioning of the validity of the on-road testing 

procedures.

I suppose my only concern about the on road driving assessment is that I can't really recall 

seeing anyone who failed. Most o f them seem to pass it. And I mean maybe the reason 

why I'm sending is, I suppose I'm hoping that they will pass, but you know if  there's not a 

high enough failure rate then how discriminatory is it? (MD 2)

Its just i f  you look at any sort o f test or any sort o f process, i f  it  gets 100%, either we are 

being very cautious sending people on, or that test isn't doing a very good job. (MD 7)

The on-road assessment is conducted in isolation from the clinical setting and sometimes with 

little or no communication between the off-road and on-road assessors. A majority of the 

therapists and doctors interviewed professed to know very little or nothing of the content or the 

process of the on-road assessment. There was considerable concern over a lack of clarity with 

regard to the content of the on-road assessment and how the safe to drive decision was made.

We do have the back up o f referring on. I don't know what they (driving assessor) then do 

with people after that. It would be very helpful to know the content o f exactly what they 

had assessed and how they'd assessed it, and what their decision making process is. Do 

they always do the on-road? I presume they do. Are people always on-road? We don't 

know. I don't know their reasoning fo r passing the person. (OT 5)

I mean I don't know exactly what they do? I know he said he goes to the person's house 

and, is he going to just drive around the little lane? I know there is risk there, but i f  that 

patient is then going to be driving into town or driving on the motorway, those kind of 

things, you know, what are they looking at? (OT 11)

It is possible that this lack of clarity as to the content of the on-road assessment combined with 

the very high success rate instilled a cautious approach among therapists and doctors in making
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referrals for on-road assessment. Perhaps given the strong possibility that any patient referred for 

an on-road assessment would in all likelihood be deemed safe to drive, and the general absence 

of failures in the on-road assessment, resulted in a certain lack of confidence in the on-road 

assessment procedures. This may also have contributed to a very conscientious and conservative 

approach to stratification in the clinical setting, and by the time the patient was stratified as 

suitable to take the on-road assessment a successful on-road outcome was almost guaranteed.

I think it's because of who is being referred, I would have concerns about it being so high 

because I think there has to be people who are not being referred, who are being stopped 

because the doctor or the therapist is basing something on what's going on in the clinic. 

Very few  people actually fail, by the time they get to me. (DAX 2)

But how big a risk is stroke in real life terms, "do we over-call it, are we too conservative? 

Is this really a factor a t all?" (MD 7)

6.4.3. Local Area Assessment

One factor that is also of importance in relation to explaining the high success rate in the clinical 

phase of this study is the issue of local area driving assessment. The patients in the clinical study 

all completed the on-road assessment in their own car and driving in their local area. The 

advantages of this are that the assessment is appropriate to the patient's typical driving needs. 

However, reliance on local area on-road assessment may not be reflective of all driving situations 

and may lead to a higher success rate compared to a more structured assessment on a 

standardised driving route. The stroke consultants who referred patients into the clinical study 

were included in the qualitative interviews and their opinions were sought as to possible reasons 

for the 100% on-road success rate.

The local area assessment was definitely considered by both consultants to be a major 

contributory factor to the high success rate. The combination of the over-learned nature of 

driving, familiarity with the car being driven, and familiarity with the route travelled perhaps 

biased the on-road towards a more successful outcome compared to published research where 

patients were assessed on standardised driving routes in a dual controlled test vehicle.

(In) the on-road assessment they are taken out in their own car, they are taken out on 

routes that they know very well that they would have driven fo r forty  years. So it is 

something that they are used to doing. (MD 6)
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I'd be surprised to hear everybody has got through. I think the driving assessments that 

are done are very much done in the patient's  ovjn locality in a very fa m ilia r environment. 

So there's a lot o f learned behaviour to the ir driving. I'm  sure o f that, i f  they are driving on 

roads th a t they drive every day. (M D  5)

It is interesting that there was some recognition that the perform ance on a local area on-road  

assessment may not be reflective o f the requirem ents o f full unrestricted driving. In fact the  

opinion was expressed that the success rate would most likely not have been so high if a more  

standardised driving route had been used for the on-road com ponent o f the study.

Whereas i f  you took them  to a driving situation like on a track I'm  not sure the results 

m ight be the same. I think it would be very interesting because I think there would be 

higher fa ilu re  rate. I've no doubt about it. (M D  5)

There was recognition also that the local area assessment was m ore appropriate for patients who  

w ere being advised to restrict the ir driving to th e ir local area. However, for patients who w ere  

hoping to return to unrestricted driving there was recognition that this local area assessment was 

perhaps not adequate.

I think i f  they w eren 't able to perform  in a  fa m ilia r  area that's definitely it. But I think 

there should be possibly some role fo r  expansion o f that, i f  they do very well in their own 

environm ent if  you are going to say th a t they have unrestricted driving in certain  

instances, m aybe then they should have m otorw ay testing or something like that. Even 

though in Ireland, I have to say, some o f the sm aller roads are m ore difficult than  

m otorw ays but when you come to those big junctions they are getting m ore and m ore  

complicated, getting m ore like spaghetti junctions so they can be quite confusing. (M D  6)

6.5. Summary

The qualitative interviews highlighted the detailed screening and stratification process that 

inform s the clinical decision making underpinning the stratification o f stroke patient's fitness to  

return to drive post stroke. The underlying clinical reasoning guiding the stratification process is 

largely tacit and individualised, and w ithin the interviews participants w ere able to articulate and 

highlight many unm easurable factors that influence the decision making process em ployed in the  

clinical setting.
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The lack o f  clear legislation and universally accep ted  clinical practice guidelines to  outline a 

reco m m en d ed  process of assessing fitness to  drive post s troke  highlighted som e  inconsistencies 

in how  th e  issue o f  driving post s troke  w as app roached .  Therap is ts  and doc to rs  had deve loped  

the ir  own individualised m e th o d s  of reasoning and decision making regarding fitness to  drive 

decisions for p a t ien t  with stroke. A m ulti tude  of clinical characteristics  o r  m anifesta tion  of deficits 

post s troke  w ere  influential in this decision making process, of particular im portance  w ere  

executive, cognitive and percep tua l  deficits. However, it w as deficits th a t  w e re  m ore  likely to  be 

observational ra th e r  th an  accurately  m easurab le ,  such as lack o f  insight and aw areness ,  

impulsivity, unpredictability and lack of a d e q u a te  safe ty  a w areness ,  th a t  w e re  of  g re a te r  influence 

in th e  stratification and decision making process. Generally th e  p resence  of such characteristics  

resu lted  in th e  decision th a t  th e  person  w as no t suitable to  re tu rn  to  driving.

The con tex t  of practice and service provision w as also influential in th e  decision making process.

In th e  interviews it w as highlighted th a t  for any pa tien ts  for  w hom  re tu rn  to  driving was 

ques t ionab le ,  a period of prolonged  con tac t  th a t  a llowed for a com bination  of formal and 

informal a s se ssm e n t  across a variety of  t r e a tm e n t  se ttings (hospital, com m unity , hom e etc) 

increased confidence in th e  stratification process. It also e m erg ed  th a t  given th e  cu rren t  m odel of 

service delivery w h e re  off-road and on-road  a sse ssm e n t  a re  conducted  in isolation from each 

o the r ,  and  w h e re  th e  on-road  a sse ssm en t  process rem ained  s o m e w h a t  unknow n, may lead to  an  

over cau tious app roach  to  th e  clinical based  a sse ssm e n t  and stratification of suitability to  re tu rn  

to  driving. The g enera l observa tion  am ong  th e  th e rap is ts  and stroke consu ltan ts  w as th a t  th e re  is 

a very high success ra te  am ong  pa tien ts  taking th e  on-road  tes t ,  with an  associa ted  lack o f  clarity 

as to  th e  co n te n t  and execution o f  th e  actual on-road  a ssessm en t .

The high on-road  success ra te  w ould a p p e a r  no t  be an isolated finding specific to  th e  cu rren t  

study, bu t  w as reflective of a m ore  w idespread  high on-road  success ra te . There w as evidence 

th a t  clinical based  assessors  t e n d e d  to  e rr  on th e  side of  cau tion  w h en  making referral for form al 

driving assessm en t ,  perhaps  in par t  d ue  to  th e  fact th a t  very few  if any patien ts  ever  failed an o n 

road te s t .  This w idesp read  lack of  failure in on-road  testing , com bined  with th e  fact th a t  th e  o n 

road a sse ssm en t  used in this s tudy  w as  conduc ted  on a local rou te  familiar to  th e  patient,  may 

help explain th e  on-road  success ra te  observed  in th e  clinical study. The process of stratification 

and decision making occurring in th e  clinical se tt ing  te n d e d  to  result in only th o se  pa tien ts  w ho 

w ere  expec ted  to  be successful being referred  for on-road  a ssessm en t .  The com bination of th e s e  

fac tors  may have influenced th e  100% success ra te  obse rved  in th e  cu rren t  study.
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CHAPTER SEVEN: DISCUSSION 

7.1. Introduction

This study was conducted to exannine and explore the process of determ ining suitability to  return  

to  drive after stroke w ithin the Irish context o f practice. As outlined in the introduction chapter 

the  process o f determ ining fitness to drive a fte r stroke in Ireland is a fragm ented process that 

may involve several stakeholders operating w ithin d ifferen t service provider fram eworks. In the  

absence o f comprehensive driving assessment centres providing both detailed off-road and on

road assessment o f fitness to  drive, the process o f assessment has developed in a fragm ented  

m anner in Ireland. W hile the process may mimic the overall approach advocated w ithin the  

international literature, it occurs in the absence o f any overarching standardised approach to 

assessing fitness to drive w ith any acquired disability. Typically there  is lim ited and som etim es no 

com m unication betw een the various stakeholders involved in the fitness to drive decision making 

process. These issues are fu rther com pounded by lim ited legislation and a lack o f practice 

guidelines outlining a recom m ended process or requirem ents fo r assessing fitness to resume 

driving a fte r stroke. It was w ith in  this context o f practice the current study was executed.

Typically the international research has taken a very structured approach to examining the  

determ ination o f fitness to drive a fte r stroke. How ever, these studies reflect a d ifferent 

contextual background within which such assessment occurs, typically reflecting a context w here  

a very structured approach to  assessment exists. This study was not designed w ith the in tent of 

replicating the structured studies already conducted in o ther jurisdictions, but was designed 

instead with the in tent o f providing a m ore naturalistic type o f enquiry that was m ore appropriate  

and sensitive to the context o f service provision here in Ireland. This study is the first study o f its 

type to  be carried out in Ireland w here the process o f determ ining fitness to drive a fte r stroke had 

not previously been researched in a prospectively designed m anner. How ever, while the findings 

are reflective o f the Irish context o f practice they also have international implications and provide 

some insights and findings th a t up to now appear not to  have been addressed in the international 

literature.

The main findings emerging from  the study will be discussed focussed around the tw o main aims 

o f the study;

•  To exam ine the relationship betw een off-road and on-road assessment w ithin an Irish 

context o f practice, and

•  To explore the clinical based pre-screening process influencing referral for form al driving 

assessment

i
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7.2. The relationship between Off-road and On-road Assessment within an Irish 

Context of Practice

Within this first aim of the study the findings with regard to the relationship between both phases 

of assessment were less than conclusive. A significant contributory factor to this less than 

conclusive outcome was perhaps the unusual high 100% on-road success rate recorded in the 

clinical study. In the absence of a definite fail group a comparative analysis typical of the 

quantitative stroke driving research to date was not possible. Therefore, any type of predictive 

analysis was not appropriate and the focus of the analysis consequently shifted to a more 

appropriate descriptive and correlational analysis. The patients were stratified into three outcome 

groups; those who were deemed suitable to return to unrestricted driving, those who were 

deemed suitable to return to restricted driving (including recommending lessons), and the group 

of patients who completed the off-road assessment but did not take the on-road test. The scoring 

patterns on the off-road tests were examined across these three outcome groupings to examine if 

there was any relationship between the off-road assessment and the final driving classification 

and outcome.

In the absence of other Irish research to compare the findings to, comparisons have to be made 

with the international literature although those findings reflect very different operationalisation 

of the assessment of fitness to drive process post stroke. The high success rate found in this study 

was very much out of context with the existing published research on stroke drivers where failure 

rates of between 34% and 64% have been reported (Selander et al 2010, Finestone et al 2009, 

Akinwuntan et al 2006, Smith-Arena et al 2006, Akinwuntan et al 2002, Mazer el al 1998). The 

sample in the current study was comparable to the stroke samples in the published research, so 

the difference in final outcomes is perhaps not related specifically to sample demographics.

The off-road and on-road assessment used in the current study did differ from that reported in 

the literature and the difference in outcome may be attributable to these process issues. Off-road 

test frequently recommended in the international literature were not found to be sensitive to the 

outcomes in this study, while off-road assessments not typically included in the driving literature 

were found to be sensitive to the final outcome. Additionally, the on-road process observed in 

this study would not match the on-road processes outlined in the international literature. It is 

perhaps a combination of all these factors, which will now be discussed, that resulted in the high 

success rate observed in this study which is at odds with the international research.
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7.2.1. Sample

Although the sample size in this study is small, it is com parable to  sim ilar research on assessing 

fitness to drive among a clinical sample o f stroke patients (Smith-Arena et al 2006). The 

proportion o f m ale to  fem ale referrals matches the ratio reported in the  international literature  

w ith  a greater proportion o f males undertaking driving evaluations (Sm ith-Arena et al 2006, 

Akinwuntan et al 2006, Akinwuntan et al 2002, M azer e t al 1998). Similarly the proportion o f left 

and right CVA w/hile not absolutely m atched, is com parable w ith the proportions o f left and right 

CVA in the cited stroke studies. The m ean age o f the patients in the current study and the age 

range was generally com parable w ith  th a t o f the published stroke driver studies (Akinwuntan et al 

2006, Smith-Arena et al 2006, Akinwuntan et al 2002, M azer et al 1998). Although it did initially 

appear that the patients advised to restrict the ir driving tended to be o lder than the unrestricted  

drivers, in the analysis this difference was not significant, and age was not sensitive to  final 

outcom e in this study supporting the  findings of a recent meta-analysis o f stroke driving research 

(Devos et al 2011).

The only area w here the current sample o f stroke patients differed from  the published studies 

was in the tim e post onset o f stroke. In the current study the  tim e post onset o f stroke and the  

driving assessment was short w ith the m ajority o f patients (91% ) being less than seven months 

post onset at the tim e o f the off-road assessment. Generally the published stroke driver literature  

has reported on samples of stroke patients that w ere at least six m onths or longer post stroke at 

tim e of driving assessment (Selander et al 2010, M azer et al 1998) and up to 18.5 months post 

stroke (Akinwuntan et al 2002). Several local contextual issues such as the fragm ented approach  

to  driver assessment post stroke in the Irish setting may have influenced the earliness o f referral 

noted in the current study. The occupational therapy off-road assessment is typically com pleted  

by occupational therapists working w ithin the healthcare setting. The current pattern o f neuro

rehabilitation service provision in this country is such th a t the m ajority o f therapy and 

rehabilitation input is generally targeted at the earlier acute and rehabilitation phase of stroke 

recovery, w ith less possibility o f accessing detailed assessment at later stages o f recovery 

(D epartm ent o f Health 2011). The general lack o f availability o f detailed occupational therapy  

input at later stages in stroke recovery may have been a factor increasing the need to address the  

issue of driving early and when access to occupational therapy assessment was possible.

The cited international studies w ere conducted in jurisdictions w ith clearer legislation w ith  regard 

to  resumption of driving post stroke, for exam ple a six m onth post-stroke driving ban in Belgium  

may have influenced the later tim e post onset reported in the studies by Akinwuntan and others  

(2002, 2006). The lack of clear legal directives in Ireland w ith  regard to driving a fte r stroke may
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also have influenced the earlier referral for driving assessment. Generally, the UK based DVLA 

guidelines (2011) are applied w/hich stipulate a one month ban on driving post stroke but after 

that time return to driving may be allowed if satisfactory recovery has been made. This short ban 

period on driving post stroke and the availability of a structured occupational therapy off-road 

assessment for the duration of the study may have influenced the earliness of the referrals for 

driving assessment among the sample of stroke patients in the current study. Generally, it might 

be assumed that stroke patients at such an early stage in their stroke recovery would not be ready 

for a formal driving assessment as they would have potential for continued recovery, and would 

in all likelihood fail an on-road test if conducted too early. The findings from this study would 

indicate that for a proportion of stroke patients this is not the case, and the analysis revealed no 

significant differences in driving outcome based on time post onset.

It is plausible that the patients in the current study represent a subgroup of stroke patients who 

recovered quickly following stroke and were able to successfully complete the driving assessment 

earlier than the samples reported in the cited studies. It is also possible that service provision 

issues may have influenced the earlier referral for driving assessment. A universal driving ban 

period of six months post stroke reported in the international literature (Patomella et al 2009, 

Akinwuntan et al 2006) may be overly cautious and prevent a subgroup of stroke patients 

returning to drive in a timely manner. The findings from the current study indicate that time post 

onset should not be a factor in determining readiness to be referred for a formal driving 

assessment or return to drive post stroke.

7.2.2. Context Specific Off-road Assessment

Within the literature there is general agreement that the process of determining fitness to drive 

after a stroke should start with an off-road assessment (Stav et al 2006, Korner-Bitensky et al 

2006, Korner-Bitensky et al 2005, Unsworth et al 2005), however, it is evident within the 

published literature that there is less clarity or agreement as to what the content of the off-road 

assessment should be. In the literature review, seven published articles on off-road assessment 

highlighted 38 different tests that were recommended for inclusion in off-road testing (Vestri & 

Marchi 2009, Larsson et al 2007, Korner-Bitensky et al 2006, Korner-Bitensky et al 2005, Stephens 

et al 2005, Unsworth et al 2005, Korner-Bitensky et al 1998). Two more recent reviews (Kay et al 

2012, Vrkljan et al 2011) increase this number of potential off-road assessments to 48.

Currently within the Irish context of practice the occupational therapy input is restricted to the 

off-road phase of assessment, with great variability as to the content of the occupational therapy 

off-road assessment. Selection of appropriate assessment tools when designing an off-road
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assessment protocol is difficult given the array o f recom m ended assessments. Additionally, 

occupational therapists practicing w ith in  Irish healthcare settings provide off-road assessment 

alongside the ir regular clinical caseload, and are likely to be constrained in th e ir selection of 

assessments to  w hat is available locally and are unlikely to have access to  an array o f driving 

specific measures. Therefore, a sub-aim o f the current study was to  develop a context specific 

occupational therapy off-road assessment protocol fo r use w ith patients w ith stroke and then to  

pilot this assessment protocol and exam ine its relationship w ith  the on-road test outcom e.

A consensus m eeting using an NGT approach highlighted both dom ain areas th a t should be 

assessed, and the standardised assessments typically used and recom m ended by Irish 

occupational therapists when addressing the issue o f return to drive following stroke (Stapleton & 

Connolly 2010). The off-road assessment was designed to  be reflective o f typical occupational 

therapy off-road assessment in this country and the subsequent clinical study was conducted with  

the aim o f examining the relationship betw een this context specific off-road assessment and the 

on-road test. Despite the lack of a conclusive relationship betw een both phases o f assessment, a 

num ber o f findings did em erge that are at odds w ith  the published stroke driving literature. 

Assessments th a t are consistently advocated for inclusion in off-road assessment w ere not found 

to be sensitive to the final driving outcom e am ong this sample o f stroke patients. On the other 

hand, standardised tests advocated for in the NGT but not typically recom m ended in the  

international literature w ere in fact sensitive to final outcom e.

7.2.3. Off-road Assessments that were not Sensitive to the Final Outcome

The Trail Making Test B and the M VPT are consistently recom m ended for inclusion in off-road  

assessment (Korner-Bitensky et al 2006, Korner-Bitensky et al 2005, Stephens et al 2005,

Unsworth et al 2005). However, neither test was found to  be sensitive to the final outcom e  

groupings in the current study. Recent recom m endations specific to stroke patients based on a 

meta-analysis suggest a cut-o ff score o f 90 seconds on the Trail Making Test B as indicative o f 

those patients who would need to be referred fo r a form al on-road assessment (Devos et al 

2011). Using this recom m ended cut-off, this test was the most frequently  failed off-road test 

across all outcom e groupings in the current study, including 81%  o f the patients deem ed fit to  

return to unrestricted driving who failed to com plete the test faster than the recom m ended 90  

seconds. In fact, only seven patients in the clinical study managed to com plete the test faster than  

90 seconds. The recom m ended 90 second cut-o ff on the test (Hargrave et al 2012, Devos et al 

2011) would appear too conservative fo r the sample o f stroke patients in the current study.
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In con tras t  to  previous research  w h e re  th e  Trail Making Test B w as found to  be predictive of o n 

road o u tc o m e  (Hargrave e t  a! 2012, Devos e t  al 2011, M azer e t  a! 1998), th e  te s t  w as less 

informative in th e  cu rren t  s tudy  and scores  on th e  te s t  did no t co rre la te  with th e  scores on any of 

th e  on-road  scales used. The te s t  did no t discriminate b e tw e e n  th o se  w ho  did and th o se  w ho did 

no t com ple te  th e  on-road  tes t ,  nor did it d iscriminate b e tw e e n  th o se  w ho  w ere  advised to  restrict 

the ir  driving and th o se  w ho w ere  c leared as fit for unrestr ic ted  driving. The cu rren t  findings are 

m ore  in line with recen t  research  w h ere  no statistically significant d ifference w as found b e tw een  

scores  on this te s t  am ong  brain injured patien ts  w ho  passed and th o se  w ho failed a driving te s t  

(Lundqvist & M inder 2007), and in a s tud ies  including pa tien ts  with s troke w h e re  th e  te s t  w as 

found no t to  have any predictive value with regard to  on-road  driving te s t  o u tc o m e  (Selander e t  al 

2011, A lexandersen e t  al 2009).

Similarly, raw scores on th e  MVPT w ere  no t found to  co rre la te  with any of th e  on-road  rating 

scale used in th e  cu rren t  study. Studies th a t  have used th e  MVPT refer  to  an earlier 36 item 

version of  th e  te s t  and reco m m en d  a cut-off score  o f  30 o u t  of 36 for driving (Bouillon e t  al 2006, 

Korner-Bitensky e t  al 2000, M azer e t  al 1998). Using this r e c o m m e n d e d  cut-off score. Mazer e t  al 

(1998) repo rted  a positive predictive value of 86% am ong  the ir  sam ple  of  s troke subjects  with an 

increased likelihood of failing th e  on-road  te s t  if scoring below 30 on th e  MVPT. Korner-Bitensky 

e t  al (2000) used th e  te s t  across multiple sites and found low er positive predictive values ranging 

from 48% to 77%, and cau tioned  th a t  th e  MVPT should no t be used as a s tand-a lone  off-road te s t  

given its insufficient contribu tion  to  th e  prediction of th o se  stroke  pa tien ts  likely to  fail th e  o n 

road tes t .  Similar analysis could no t be com ple ted  in this s tudy  as th e re  was no definite fail group 

for com parison. It was no ted  th a t  th e  m ean  and m edian  MVPT scores o f  th e  subgroup  w ho did 

no t take  th e  on-road  te s t  w e re  lower th an  th o se  of th e  g roup  w ho w e n t  on th e  com ple te  th e  o n 

road tes t ,  however, this d ifference w as no t significant. Also, th e  m e a su re  did no t discriminate 

b e tw een  th o se  w ho  w ere  advised to  restrict the ir  driving and th o se  w ho could drive unrestric ted  

following th e  on-road  test.

Despite th e  reco m m en d a t io n  in th e  li terature  for th e  inclusion of bo th  th e se  te s ts  in off-road 

a sse ssm en t  and th e  em phasis  on th e ir  ability to  predict th e  o u tc o m e  of th e  on-road  tes t ,  ne ither  

te s t  w as  found to  be sensitive to  th e  o u tc o m e  in th e  cu rren t  study. It is not clear why this may be 

but th e  findings su p p o r t  em erging  research  questioning th e  predictive accuracy o f  these  

m easu res  with regard  to  driving ou tcom es, a lthough a larger sam ple  size of  less acu te  stroke 

pa tien ts  may have p roduced  d ifferent ou tcom es. It is also im por tan t  to  consider th e  possibility of 

publication bias w h e re  only te s ts  found to  have s trong predictive ability are  repo r ted  in th e  

previously published research. It has b een  proposed  th a t  th e  usefulness of  th e  off-road screening
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assessment is in its ability to provide valuable additional information (Dickerson et al 2007), and 

that observed performance may be the critical factor in driving decisions rather than the scores 

on specific measurement tools (Dickerson, Reistetter, Schold Davis & Monahan 2011). The 

findings from the current study would support this view and highlights the need for therapists 

completing off-road assessment not to rigidly adhere to cut-off scores on table top tests, even 

when there is evidence to support these tests in the screening of stroke patient's suitability to 

return to drive. In other words, the scores on the tests should be used to inform the decision 

making process rather than rigidly applying the cut-off scores as the final decision. It is clear from 

the current study that factors other than scores on recommended off-road assessments were 

influential in the determination of driver fitness.

7.2.4. Off-road Assessments that were Sensitive to the Final Outcome

It is interesting that other assessments used in the off-road assessment and not typically referred 

to in the driving literature were found to be sensitive to the final outcome in the current study. 

Interestingly, it was assessments that are perhaps most likely to give some measure of underlying 

skills required at the strategic level of driving that were found to be sensitive to the final outcome 

in this study. Some of these assessments may be useful in clinical setting to filter patients who 

may not yet be ready for formal driving assessment. The assessing therapist's overall impression 

of suitability to drive emerged as the off-road rating that was most sensitive in detecting this 

group of patients who did not go on to complete the on-road test. Possible factors influencing this 

impression formation were uncovered in the qualitative interviews and are heavily influenced by 

behaviours that are perhaps more reflective of strategic rather than tactical or operational levels 

of driving. Additionally, the ADSES and ADSES by proxy, both differentiated between those who 

were cleared to return to unrestricted driving and those who were advised to restrict their future 

driving. Finally, standardised tests with a timed component that are commonly available in clinical 

settings where stroke patients are treated may be useful in detecting readiness for formal driving 

assessment as well as identifying the need for future restricted driving post stroke.

7.2.4.1. Occupational Therapist's Impression

An important finding in this study, and one that has not been referred to in any great detail in the 

previous literature, was the importance of the assessing therapist's overall impression of 

suitability to return to driving. Decision making based on this overall impression was perhaps 

more useful rather than relying on scores on standardised assessments. The overall impression of 

the assessing therapist upon completion of the off-road test was captured using a simple 10 point 

visual analogue scale. The use of such a scale was not found in the stroke driving studies 

comparing off-road scores with on-road outcome. One study was found where a similar scale was
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used, however, th a t  study did no t include an on-road  c o m p o n en t ,  instead th e  driving decision was 

m ad e  on th e  basis of an off-road a sse ssm en t  a lone  (Heikkila e t  al 1999). In the ir  s tudy w h ere  the  

clinician's opinion w as ra ted  on a 10 point VAS, a cut-off rating of  4 and below was used to  

indicate inability to  re turn  to  drive (Heikkila e t  al 1999).

In this cu rren t  s tudy  th e  use of  a similar VAS was found to  be sensitive to  th e  final o u tco m e 

groupings, with decreasing m ean  and m edian  VAS scores no ted  across th e  t h re e  o u tco m e  

groupings of 'fit for unrestr ic ted  driving', th e  'res tr ic ted  driving' group, and th e  group w ho did not 

com ple te  th e  on-road  tes t .  The difference in th e  scores across th e  th re e  groups was statistically 

significant. The m edian score  of  th e  g roup  w ho did no t com ple te  th e  on-road  te s t  in th e  curren t  

s tudy  w as 4, which m a tches  th e  cut-off score on th e  VAS used by Heikkila e t  al (1999), and 

repo r ted  again by Heikkila and  Kallanranta (2005). Applying Heikkila e t  al's (1999) 

recom m enda tions ,  this group  would have been  d e e m e d  unfit to  drive following th e  off-road 

asse ssm en t  and would no t have been  referred  for on-road  testing. However, in th e  cu rren t  study 

th e  off-road assessm en t  w as no t used as a sc reen ing-out tool, but it is an in teresting  finding th a t  

this g roup  with th e  lower VAS scores e liminated th em se lv es  from th e  on-road  tes t ,  and by default 

did no t  resum e driving.

Previous research has referred  to  a 'com pass iona te ' ,  but pe rhaps  unsafe, app roach  to  driving 

a sse ssm en t  w h ere  a lm ost all pa t ien ts  g e t  referred  for on-road  testing  even  if th e  likelihood is th a t  

th e  pa tien t  will fail (Korner-Bitensky & Sofer 2009). However, on -road  tes ting  can be costly (Devos 

e t  al 2011) and a role of off-road a sse ssm en t  should be to  screen  people  for suitability to  drive 

and advise on app rop ria te  timing for on-road  tes t ing  (Dickerson e t  al 2011, Vrkljan e t  al 2011), 

thus  saving th e  person  th e  expense  associated  with inappropria te  referral for on-road  testing 

(Marshall e t  al 2007). The cu rren t  s tudy  highlights th e  im por tan t  contribution th a t  th e  assessing 

th e rap is t 's  overall impression can m ake to  th e  off-road a sse ssm e n t  and screening process. This 

overall impression of  th e  assessing the rap is t  m ay be an effective m e th o d  of  screening ou t  

inappropria te  on-road  referrals, particularly th rough  th e  identification of  stroke patien ts  w ho  may 

no t ye t  be ready for driving a sse ssm en t  o r  re tu rn  to  driving. This overall impression or gestalt  of 

th e  assessing the rap is t  following off-road a sse ssm en t  has no t b een  explored in th e  stroke driving 

research. Although th e  findings of th e  cu rren t  s tudy  would indicate th e  usefulness of a m easu re  of 

overall impression or  gesta lt  in th e  off-road phase  of assessm en t,  th e  factors th a t  influence this 

impression form ation  need  fu r th e r  exploration.
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y.2.4.2. ADSES and ADSES by Proxy

The constructs  of  insight and aw aren ess  w ere  highlighted in th e  NGT m eeting  as being im portan t  

fo r  inclusion in th e  occupational th e rapy  off-road assessm en t ,  a view su p p o r ted  in th e  published 

l i te ra ture  (Patomella e t  al 2008, Lundqvist & M inder 2007, Heikkila e t  al 1999). In th e  curren t 

s tudy  a relatively recen t  a s se ssm en t  tool, th e  Adelaide Driving Self-Efficacy Scale (ADSES) (George 

e t  al 2007) was trialled as a m easu re  of se lf-aw areness  with regard to  driving ability am ong  th e  

s troke  patients . The reasoning for th e  inclusion of  this m easu re  w as to  incorpora te  som e 

a sse ssm e n t  to  indicate th e  pa t ien t 's  level of se lf-aw areness  and insight into the ir  cu rren t  driving 

ability th e reb y  reflecting th e  s tra tegic  level o f  driving within th e  occupational th e rap y  off-road 

assessm en t.  In th e  cu rren t  s tudy  th e  ADSES w as a d a p te d  slightly and used as a proxy rating to  be 

com ple ted  by a family m em b er .  This w as d o n e  in an a t t e m p t  to  include a significant o th e r  or 

family m e m b e r 's  opinion in th e  off-road a sse ssm e n t  as has b een  advoca ted  for  in th e  literature 

(Scott e t  al 2009, Heikkila & Kallanranta 2005, Coleman e t  al 2002, W ithaar  e t  al 2000). 

Additionally, th e  inclusion of a proxy rating is advoca ted  in o rd e r  to  highlight any potential lack of 

a w aren ess  on th e  part  o f  th e  p a tien t  (Marottoli & Richardson 1998).

The ADSES had only been  found in o n e  published piece of  research  by th e  original te s t  au thors , 

w ho  found th e  m easu re  sensitive to  th e  overall pass or  fail driving classification am ong  their  

sam ple  of 34 s troke patien ts  (George at  al 2007). In the ir  s tudy  th e  s troke  pa tien ts  w ho  passed a 

driving te s t  had a m ean  ADSES score of  107 (George at al 2007). An a lm ost  identical m ean  ADSES 

score o f  107.8 w as recorded  am ong  th e  35 stroke  pa tien ts  w ho passed  th e  on-road  te s t  in this 

study, albeit eight of th e se  w ere  advised to  restrict the ir  driving. Although fu r th e r  research is 

n e e d e d  using this m easu re ,  th e  com bination  o f  bo th  s tud ies  to  d a te  would  indicate th a t  a score  of 

107 on th e  ADSES may be a useful m arker  for the rap is ts  com pleting  off-road a sse ssm en t  to 

inform the ir  clinical decision making with regard to  suitability to  drive.

Scores on both  m easures ,  th e  ADSES and th e  ADSES proxy, w e re  significantly co rre la ted  with each 

o th e r  and  both  w ere  found to  d ifferen tia te  b e tw een  th e  s troke  pa tien ts  w ho w ere  fit for 

unres tr ic ted  driving and th o se  w ho  w ere  advised to  restrict th e ir  driving upon com pletion  of th e  

on-road  te s t  in th e  cu rren t  study. The stroke  pa tien ts  in th e  restric ted  driving o u tc o m e  category  

had significantly lower scores on bo th  scales th an  th e  g roup  w ho  w ere  categorised  as fit for 

unres tr ic ted  driving (Stapleton, Connolly & O'Neill 2012). Given this significant correla tion one  

might question  th e  usefulness o f  including bo th  th e  self rating and th e  proxy rating in fu tu re  off- 

road assessm en t.  Inclusion of th e  ADSES as a self rating is su p p o r ted  by reco m m en d a t io n s  for a 

m e a su re  of  driving aw aren ess  in off-road a sse ssm e n t  (Patomella e t  al 2008, Lundqvist & Alinder 

2007, Heikkila e t  al 1999), and using th e  ADSES proxy is su p p o r te d  by reco m m en d a t io n s  for
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inclusion of a fam ily m em ber or significant o ther in the off-road assessment (Scott e t al 2009, 

Heikkila & Kallanranta 2005, Coleman et al 2002, W ithaar et al 2000). The significant correlation  

betw een both measures may support the possible inclusion of the ADSES proxy in off-road  

assessment, particularly in the  case w here a patient may be unable to com plete the ADSES due to  

com m unication and language deficit fo llow ing stroke, in such a case the ADSES score could 

possibly be substituted by the proxy score. The inclusion o f both ratings may make an im portant 

contribution in the clinical assessment o f fitness to resume driving a fte r stroke as a com ponent of 

a comprehensive occupational therapy off-road assessment protocol.

How ever, as well as being sensitive to the restricted versus unrestricted outcom e groupings upon 

com pletion o f the on-road test, the ADSES proxy at the tim e o f the  off-road assessment was 

significantly low er among the stroke patients who subsequently reported a decrease in the ir  

driving exposure at six m onth fo llow -up. This finding would indicate th a t the addition o f the  

ADSES proxy in off-road assessment may actually be m ore effective in predicting post stroke 

driving exposure in the longer term , although fu rther research on larger samples is needed in 

order to exam ine the predictive ability o f the  measure. But from  a clinical perspective, the ADSES 

proxy rating at the tim e o f off-road assessment may guide the assessing therapist in advising the  

patient and planning the ir post stroke driving exposure. In addition the ADSES proxy rating taken  

at six m onth fo llow -up was significantly low er than the ADSES proxy at the  tim e o f the off-road  

assessment. Future driving research w ith  a fo llow -up com ponent may benefit from  the inclusion 

of a proxy rating such as the ADSES proxy, as the significant other's rating may be m ore sensitive 

to  change in the longer term  than the person's self rating in isolation.

An interesting finding em erged w ith regard to  the ADSES and ADSES proxy scores o f the subgroup 

of patients who did not take the  on-road test com ponent in the current study. At the tim e o f the 

off-road assessment high scores on both scales w ere recorded among this group. W hile their  

ADSES and ADSES proxy scores w ere low er than the group who w ere deem ed fit fo r unrestricted  

driving, they actually scored higher than the  group who did com plete the  on-road and w ere  

advised to restrict the ir fu ture driving. This group subsequently cancelled the ir on-road test 

usually citing unreadiness to  return to driving, which is interesting given the ir high ADSES and 

ADSES proxy ratings at the tim e of the o ff-road assessment. This is an im portant point for 

consideration in fu ture clinical practice, Bandura (1997) points out that self efficacy belief can 

w aver as the tim e for actual perform ance draws near particularly if the  task to  be perform ed  

appears form idable, which could be the case o f the on-road test. This finding suggests the  

necessity o f ensuring closer tem poral proxim ity betw een both phases o f off-road and on-road  

testing in future practice as a means o f ensuring readiness to undertake the w hole assessment
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and perhaps as a m ethod of assisting m ore accurate self evaluation. It also highlights th a t in some 

cases the significant o ther may have a vested interest in the patient returning to  drive which may 

explain the high ADSES proxy rating among this subgroup.

At the tim e o f com m encem ent o f the study there  was lim ited availability o f self rating scales of 

driving com petence and a suitable proxy measure specific to  driving was not found. Therefore the  

ADSES was adapted slightly and used as a proxy m easure, how ever, as the ADSES was not 

reported as a proxy measure previously, fu rther research on the use o f the measure in this 

m anner is required. Barnsley, McCluskey and M iddleton  (2012) recently recom m ended use o f the  

ADSES in clinical practice to  find out how confident people feel about resuming driving and 

suggest the measure may be useful in allowing the person feel m ore in control over a decision to  

cease driving. Findings from  the current study would support this recom m endation fo r continued  

use o f the ADSES, but also support the continued use o f the ADSES as a proxy m easure to form ally  

include the significant o ther in the assessment o f fitness to drive. Although proxy ratings by fam ily 

m em bers may be overly optim istic (Heikkila e t al 1999), it has been suggested that w ith  the use of 

a driving specific rating tool and some caregiver training there  is potential for the inclusion o f a 

proxy rating in a form al way in assessing fitness to drive among older people (Classen e t al 2012). 

M o re  recently a driving specific self-rating and proxy m easure has been developed, the Safe 

Driving Behaviours M easure (SDBM) (Classen et al 2012, Classen et al 2010). The SDBM, which  

includes both a self and a proxy rating, is perhaps psychometrically m ore robust than the ADSES 

but it would appear m ore tim e consuming to adm inister given that it is a 68 item  scale compared  

to  the 12 items on the  ADSES. Future research could exam ine any relationship betw een the ADSES 

and SDBM both as self and proxy measures. How ever, the ADSES may be m ore suited fo r use in 

clinical setting and the Irish context o f practice w here predriving assessment is conducted as part 

the occupational therapy clinical program m e and not w ithin a dedicated driver assessment 

centre.

7.Z.4.3. Tests with a Timed Component

The need for quick decision making, processing, appropriate reactions and tim ely responses 

w ith in  an ever changing driving task are essential skills a t the tactical and operational levels of 

driving (van Zom eren et al 1987). Delayed speed of processing was highlighted as a factor to  be 

considered in the assessment o f fitness to  drive among brain injured individuals (Brouw er et al 

2002), and slower reaction tim e on cognitive tests was associated w ith  on-road failure among  

patients with mixed neurology including stroke (Alexandersen et al 2009). Strong consensus 

em erged within the NGT m eeting in the current study for the inclusion of speed o f processing in 

an occupational therapy off-road assessment (Stapleton & Connolly 2010), and speed of
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information processing has been highlighted as a perceptual-cognitive competency that should be 

addressed by occupational therapy driving assessors (Di Stefano & MacDonald 2012).

These recommendations in the literature are supported by the findings in the current study w/here 

off-road tests with a timed component were found to be sensitive to the final outcome. In this 

study speed of processing in some of the off-road assessments emerged as a factor that may be 

clinically useful in detecting stoke patients who are not yet ready to undergo formal driving 

assessment, and also identifying those who may be advised to return to restricted driving. An 

interesting finding emerged with regard to the star cancellation subtest of the Behavioural 

Inattention Test (BIT) (Wilson et al 1987). This test is not normally timed and is typically scored by 

the number of targets identified. In the current study the test was timed and it emerged that the 

time taken to complete the test ranged from 33 seconds to 325 seconds (5 minutes 25 seconds).

In the analysis it emerged that the subgroup of stroke patients who did not complete the on-road 

test were significantly slower at completing the star cancellation test than the patients who went 

on to successfully complete the on-road test. This is an important clinical finding in that the actual 

scores on the star cancellation test indicated no underlying problems with visual inattention, 

however, the time taken to complete the test indicated some patients with possible delayed 

speed of visual processing. Again, this finding supports the recommendation made earlier that 

therapists not stick rigidly to cut-off scores on tests when completing off-road assessment, but 

should instead use the opportunity provided within the off-road assessment to observe valuable 

clinical information that may assist decision making (Dickerson et al 2011, Dickerson et al 2007).

Among the group who completed the on-road test there was also a significant difference in the 

scoring pattern on some of the timed tests between the group who were fit for unrestricted 

driving and those who were advised to restrict their driving. The TEA Map Search one minute 

score is a visual scanning and attention task that is time limited. The group who were advised to 

restrict their driving identified significantly less targets on this test within the one minute time 

frame than the group who were fit for unrestricted driving. The lower number of targets 

identified within the time frame may be indicative of slowed processing for tasks requiring visual 

attention. Similarly the time taken to complete the Zoo Map test of the BADS, a test of executive 

function, was significantly slower among the group who were advised to restrict their driving 

following the on-road test. These findings support the previous literature claiming that the 

combination of impaired attention, decreased speed of processing, and decreased speed of visual 

processing were indicator of poor driving outcome (Alexandersen et al 2009, Brouwer et al 2002, 

Heikkila et al 1999).
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The previous research (Alexandersen et al 2009) highlighting these issues included the use o f 

neuropsychological tests th a t would typically not be available to occupational therapists. The 

findings from  the  current study provide occupational therapists w ith  some recom m endations o f 

com m only available assessments th a t they could use to test the same underlying constructs, such 

as processing speed, and assist in th e ir decision making w ith  regard to  suitability for driving a fter 

stroke. This is o f particular relevance to therapists working in healthcare settings who com plete  

occasional off-road assessments alongside th e ir regular clinical caseload and may not have access 

to  the array o f assessments recom m ended in the driving literature. A delay or slowness to  

com plete some com m only used clinical measures may be useful in the off-road assessment and 

assist decision making. Strong consensus em erged in the NGT m eeting fo r the inclusion o f the TEA 

and the BADS in the off-road assessment. Both tests w ere included in Vestri and Marchi's (2009) 

list o f suitable off-road assessment, how ever neither test was found to  have been reported in the  

published stroke driving literature. Similarly, no published studies w ere found w here the tim ing of 

the star cancellation test was reported , nor has it been referred to  in the  stroke driving literature. 

In this study, tw o  subtests o f the TEA and the tim e taken to  com plete the star cancellation test 

w ere the only off-road tests th a t correlated significantly w ith  the raw scores on all the on-road  

rating scales used. It is possible th a t occupational therapy contribution to  off-road assessment 

w ithin the Irish context may be guided by these findings. These com m only available assessment 

tools may be useful in assisting therapists identify the patient's overall readiness to  be referred  

fo r form al driving assessment following stroke, and may possibly identify patients w ho may need 

to  restrict the ir fu ture  driving. How ever, fu rther research on larger samples is required to  

substantiate these findings em erging from  the current study.

7.2.5. The On-road Test

The most surprising and unexpected finding to em erge from  the clinical study was the fact th a t no 

fails w ere recorded upon com pletion o f the on-road test, and as already highlighted this finding is 

contrary to the findings in the published stroke research on driving. Typical practice in Ireland is 

th a t the conduct and content o f the on-road test is the exclusive rem it o f the driving assessor, and 

the final driving decision is m ade and given to  the  patient by the  driving assessor upon com pletion  

o f the on-road test. In the current study the occupational therapy researcher was present during  

the m ajority o f the on-road tests. The researcher's role was to observe the process and score the  

standardised on-road measures fo r the  purposes o f the study, but the researcher did not 

influence the on-road driving outcom e decision. Several factors w ere identified based on the  

researcher's observations that may help explain the 100% on-road success rate observed in this 

study, and may explain the discrepancy betw een this finding and the findings reported in the  

published literature. Two issues specific to  the conduct o f the  on-road test in this study w ere
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identified that may account for the high success rate; the duration of the on-road test, and the 

lack of standardisation of the test route. Other factors observed that are perhaps more generic to 

on-road assessment within the Irish context and not exclusive to the current study were the fact 

that a unilateral final driving decision was made by the on-road assessor, and the fact that 

standardised on-road rating scales are generally not used. These issues highlight discrepancies 

between the on-road testing process here in Ireland as compared to those described in the 

international literature. These factors raise the question of ecological validity of the on-road 

assessment process and also may account for the unprecedented on-road success rate in the 

current study.

7.2.5.1. Duration of On-road Test

The extensive literature on duration of on-road assessment for patients with stroke varies from 45 

minutes (Akinwuntan et al 2005) to two hours in duration (Alexandersen et al 2009), the general 

consensus is that best practice on-road assessment should be of between 40 and 60 minutes 

duration (Di Stefano & MacDonald 2010, Di Stefano & Lovell 2008, Korner-Bitensky et al 2007, 

Korner Bitensky et al 2005). However, despite all these recommendations in the current study 

only one on-road assessment had a duration of greater than 40 minutes. It has been 

recommended that the only reason for a shorter (<40 minutes) on-road assessment would be in 

the event of unsafe driving or failure (Korner-Bitensky et al 2007, Korner-Bitensky et al 2005). 

However, this recommendation contrasts sharply with the current study findings where the vast 

majority of on-road assessments were less than 40 minutes but none resulted in a fail.

The duration of the on-road tests observed in the current study would not meet the criteria set 

out in the literature and were perhaps not of adequate duration to be reflective of real life driving 

distances and inclusive of the core features that should be included in on-road testing (Di Stefano 

& MacDonald 2010, Korner-Bitensky et al 2005). The shortness of the on-road test in the clinical 

study may have limited the exposure to an array of driving situations and circumstances typical of 

full unrestricted driving, it is possible that because of this limitation the pass rate following the 

on-road test may have been artificially high.

7.2.5.2. Lack of Standardisation of On-road Test Route

Fox et al (1998) recommend that for best practice in on-road testing, all on-road testing should be 

standardised in terms of route, driving manoeuvres, duration, and scoring criteria. All patients in 

the current study were assessed on local area routes and every patient completed a different on

road test route. The use of local routes coupled with the short duration of the on-road 

assessments would suggest that the patients in this study did not venture very far from their local
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fam ilia r area during the on-road test. It could be said that each patient was com pleting an over

learned task (Coleman et al 2002, Fox et al 1998) in a very fam iliar environm ent in the ir own car. 

This com bination of local area test and short duration may explain the 100% success rate 

following the on-road test.

The use of local area on-road testing also highlights a discrepancy betw een the practice in Ireland 

and the practice advocated fo r in the published stroke driving research. The published research 

on assessment o f fitness to drive a fte r stroke have all used standardised on-road test routes 

(Selander et al 2010, Akinwuntan et al 2006, Akinwuntan e t al 2002, M azer e t al 1998) and have 

reported failure rates o f betw een 34% (Selander e t al 2010) and 64% (M azer et al 1998). The 

standardised approach to on-road testing used in the cited studies may account fo r the higher 

overall failure rate in those studies com pared to  the  zero failure rate in this study w here the route  

and content o f the on-road test lacked standardisation.

7.2.5.3. Unilateral Decision Making following On-road Test

In the current study the final driving decision was m ade and verbally given to  the  patient 

im m ediately on com pletion o f the on-road test by the on-road assessor, this contrasts w ith  the  

cited literature on fitness to drive a fter stroke w here the final decision is typically not m ade by 

one individual. Usually the final decision is a composite decision based on both off-road and on

road perform ance (Akinwuntan et al 2006, Akinwuntan et al 2002), although perform ance during 

the on-road test was generally given greater w eight (Akinwuntan e t al 2002). In these o ther 

studies it was clear that there  was a forum  for discussion involving the off-road and on-road  

assessors following the on-road test and before the  final decision was m ade. This forum  for 

discussion is perhaps only possible in a context w here both phases of assessment take place in the  

same facility, fo r example a driving assessment centre (Selander et al 2010, Akinwuntan et al 

2006, Akinwuntan et al 2002), or in a healthcare setting w here  on-road assessment is provided as 

part o f the rehabilitation program m e, usually provided by occupational therapy (Smith-Arena e t al 

2005, M azer e t al 1998). The preferred m ethod o f assessing fitness to drive em erging from  the  

Canadian consensus conference on older driver evaluation was that the same assessor com pletes 

or contributes to both the off-road and the on-road phases o f assessment (Korner-Bitensky et al 

2005), and this practice has been reflected in the  published stroke driving studies (Kay et al 2009, 

Akinwuntan et al 2006, M azer at al 1998).

However, given the structure o f current service provision in Ireland and the separation o f both 

phases of assessment this forum  for combined decision making upon com pletion o f the whole  

assessment is absent. As a result, in the Irish context, the driving assessor is typically left in the
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position o f making the final decision. Driving decisions are often heavily reliant on the judgem ent 

and discretion o f the driving assessor (M cKenna et al 2004), and in the absence o f a standardised 

process o f on-road assessment and scoring the factors that influence that decision making remain  

unclear (Fox et al 1998). In the current study statistically significant correlations w ere found 

betw een the scores aw arded by the occupational therapy researcher and the on-road assessor on 

a standardised on-road rating scale (TRIP) com pleted on a proportion o f the stroke patients  

assessed. Correlation o f scores aw arded on a sim pler 10 point VAS com pleted by the occupational 

therapy researcher and the driving assessor on a greater proportion of the patients was also 

statistically significant. The possibility exists w hen a unilateral decision is m ade in an isolated 

m anner that such a decision is prone to subjectivity on the part o f the decision m aker, as could be 

the case following the on-road test. How ever, given the significant correlations noted between  

the occupational therapy researcher and the driving assessor in this study, the risk o f the 100%  

successful on-road outcom e being the result o f the  subjectivity on the part o f the  on-road  

assessor is reduced. How ever, the agreem ent noted in the current study is guarded given the  

shortness and lack o f standardisation o f the  content o f the on-road test, rating o f on-road  

perform ance was constrained w ith in  the limits o f w hat could be observed w ithin each on-road  

test.

Standardised on-road rating scales w ere used in this study and w ere com pleted by the  

occupational therapy researcher. The scales used w ere all found to be sensitive to  the final on

road outcom e w ith  low er scores aw arded to  the stroke patients who w ere advised to restrict their  

driving. How ever, these scales w ere used because o f the study/research requirem ent and are not 

typically used during on-road testing outside o f the current study, supporting the observation  

previously articulated by Fox et al (1998). The findings from  the current study would indicate the  

usefulness o f including a standardised on-road rating scale in fu ture on-road practice in this 

country, particularly the JRHREF which was found to  correlate w ith  a g reater num ber o f off-road  

tests and was also found to  correlate w ith  self perceived driving skill at six-month follow-up.

Based on the findings from  this study the  recom m endation fo r the inclusion o f the ADSES, ADSES 

by proxy, and a m easure o f the assessing therapists overall impression o f driving suitability in 

fu ture off-road assessment has been m ade earlier in this chapter. The JRHREF was the only on

road measure th a t significantly correlated w ith  these th ree off-road measures in the current 

study, w ith higher ratings on each of these off-road measures associated w ith higher rating of on

road perform ance on the JRHREF. The findings suggest a combined fu ture  off-road on-road  

assessment protocol that includes these measures.
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Fox et al (1998) questioned the validity o f scoring on-road perform ance w hen unstandardised  

routes are used (as was the case in this study) as each participant would not have equal 

experience or opportunity fo r error unless driving on a predeterm ined standardised route. 

Standardised scoring o f on-road perform ance would only be valid if the on-road testing process 

itself was also standardised. This assertion by Fox et al (1998) suggests that on-road assessment 

practices in this country should perhaps develop a m ore standard approach. However, despite the  

shortcoming in the on-road assessment process in the  current study, the on-road measures that 

w ere  used w ere found to be sensitive to the final driving classification. The argum ent could 

perhaps be m ade fo r the ir continued inclusion in on-road assessment even if unstandardised 

routes continue to be used. It is possible that consistent use o f such measures, even if only used 

as a checklist, may go some way to assist w ith  basic structure and standardisation o f the on-road  

assessment content and process in the fu ture. However, these recom m endations suggesting a 

m ore standardised approach to  on-road testing are recom m endations w ith  regard to  a practice 

th a t is currently outside the rem it o f occupational therapy in this country.

7.2.S.4. Ecological Validity of the On-road Test

W ithin  the literature reference is frequently  m ade to the claims of ecological and face validity o f 

the on-road test (M cCarthy & M ann 2006, Akinwuntan et al 2005), and the fact that the on-road is 

often  the factor that carries most w eight in the determ ination  fitness to return to drive (Devos et 

al 2011, Justiss et al 2006, Korner-Bitensky et al 2005, Akinwuntan et al 2002). However, while  

there  is general overall consensus on how on-road assessment should be conducted and w hat 

should be included (Korner-Bitensky et al 2005, DiStefano & MacDonald 2003), it is also evident 

th a t both face and ecological validity should not be assumed in the absence of efforts to  

standardise the conduct, content and scoring o f the on-road assessment (W ithaar e t al 2000, Fox 

et al 1998). The findings from  this study highlight the discrepancy betw een w hat the  

recom m ended gold standard should be w ith  respect to  on-road testing and w hat actually happens 

in everyday practice, although these findings may be lim ited and specific to the data collected in 

this study. It would be difficult to  stand over the validity or reliability o f the on-road tests used in 

the  current study given the lack o f standardisation observed w ithin the conduct o f the assessment 

as already highlighted.

W hile  local area on-road testing may be very appropriate fo r certain subgroups of patients as was 

found in an Australian study am ong people w ith dem entia (Lovell &  Russsell 2005), this m ethod of 

assessment is really only appropriate for individuals who plan on engaging in restricted driving in 

the  fu ture  (Di Stefano & MacDonald 2010, Justiss et al 2006), and is only appropriate in 

jurisdictions w here geographically restricted licences are legally recognised (Justiss et al 2006).
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Assessment on specially m apped, graded, and standardised routes is considered the most 

appropriate on-road testing m ethod for people w ho wish to return to full unrestricted driving (Di 

Stefano & MacDonald 2010). However, the m ajority o f participants in this current study w ere  

cleared as fit for unrestricted driving following the on-road test com pleted on a local, fam iliar 

route. Ecological validity o f this m ethod o f on-road assessment must be questioned as the on

road test may not be reflective o f the various types o f driving the person would norm ally engage 

in w hen driving unrestricted, in addition there is no legal recognition o f a geographically restricted  

category o f driver license in this country.

7.2.6. Summary of Phase One Findings

The overall aim o f the clinical phase o f this study was to exam ine the relationship betw een a 

context specific occupational therapy off-road assessment and the outcom es o f the on-road test. 

W hile some com ponents o f the clinical based off-road assessment show promise in th e ir possible 

usefulness in detecting stroke patients w ho may not be ready for form al driving assessment and 

others who may need to restrict the ir fu ture  driving, the findings w ith regard to the relationship  

betw een both phases o f assessment w ere inconclusive. A potential contributing factor to  this lack 

o f a conclusive finding was the fact that there was a 100% success rate following the on-road test. 

Several factors have been outlined that may account fo r this finding. Inconsistencies in the on

road process observed in the current study may account fo r some o f this high success rate. The 

on-road process lacked standardisation and it has previously been pointed out that lack o f 

standardisation in on-road testing leads to scoring difficulty which in turn increases the  difficulty 

linking on-road outcom es to off-road assessment perform ance (W ithaar et al 2000).

It is im portant to  point out th a t while this 100% on-road success rate was highly unusual, it could 

be said that it is only unusual w ithin the context o f the international research findings. As this is 

the first study of its kind in Ireland there  are no Irish based research findings to com pare w ith, and 

it is not known if there  is an inherent high on-road success rate among all Irish on-road  

assessment services. W hile the  on-road process lacked standardisation com pared to  the  

international studies and recom m endations, it remains unknown if the outcom e would have been 

different if a m ore standardised approach to  on-road testing had been used.

W hile some factors specific to  the content and conduct o f the  on-road test observed in this study 

may help explain the  high on-road success rate, it is also possible th a t o ther factors such as a 

selective referral process m ay be influencing the referrals fo r form al driving assessment. It is 

possible that the findings from  this current study reflect a select group o f stroke patients who  

w ere referred fo r driving assessment, and perhaps only those stroke patients w ho w ere likely to
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be successful were referred. The process preceding the referral for formal off-road assessment 

remains unknown, and the factors that influence the selection of this select group for formal 

driving assessment has not been documented in the stroke driving literature. It is interesting that 

the overall occupational therapy impression measured through the use of a VAS in this study was 

sensitive in detecting patients who subsequently did not take the on-road test. The factors 

influencing this impression formation were not explored in the clinical phase of this study and 

were not found to be addressed elsewhere in the literature. It is possible that these 

undocumented factors also influenced the pre-screening filtering process prior to referral for 

formal driving assessment. If such a clinical pre-screening filtering process was in existence it may 

well explain a selective referral process for on-road testing which may in turn explain the high on

road success rate observed in the current study. Exploration of this pre-selection process was the 

focus of the second phase of the study.

7.3. Clinical Based Pre-screening Process Influencing Referral for Formal Driving 

Assessment

This high success rate recorded in the clinical study was unparalleled in the driving literature. 

While issues with the conduct of the on-road test process that may have contributed to the high 

on-road success rate have been highlighted, it remains unknown if such a high success rate is 

reflective of typical on-road testing within the Irish context. When questioning the high success 

rate during the execution of the clinical study, a suggestion was made by the driving assessor that 

perhaps therapists and doctors only referred patients for on-road testing that they felt were going 

to be successful. The possibility of a selective referral process as a precursor to a referral for 

formal driving assessment may have led to therapists and doctors screening out inappropriate 

referrals, and the possibility that patients only got referred for formal driving assessment when 

the clinical stakeholders had already established that the person was in all likelihood fit to return 

to drive. If such as pre-screening and selective referral process existed, then it is possible that this 

may have contributed to the 100% on-road success rate noted in the clinical study. The final 

phase of the current study attempted to explore this screening process preceding referral for 

assessment, and determining suitability to drive after stroke within the Irish context through the 

use of follow-up qualitative interviews with the main stakeholders.

7.3.1. Outline of the Presentation of Qualitative Interview Findings

The discussion of the main findings emerging from the qualitative interviews will be presented as 

they apply to the final aim of this phase of the study;
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•  To explore the clinical based pre-screening process influencing referral fo r form al driving 

assessment

The exploration o f this aim was centred around th ree  sub-aims and the discussion to fo llow  will 

be structured around these sub-aims. The purpose o f the fo llow -up interviews were;

•  To explore and describe the clinical based pre-selection or filtering process that preceded  

the referral for form al driving assessment among stroke patients

•  To describe the factors that influenced the therapist's and doctor's clinical decision 

making w ith regard to  determ ining suitability to  return to  driving among their stroke 

patients.

•  To explore factors th a t may explain the absence o f failures observed following on-road  

testing in the clinical study.

Initially the findings w ith regards to the clinical based stratification o f the stroke patient will be 

discussed, then patient based factors or characteristics that influence the stratification and 

screening will follow. Recom mendations regarding the process and execution o f the clinical pre

screening will then be discussed. The third sub-aim em erged as the study unfolded and it became 

evident that no fails w ere being recorded upon com pletion o f the on-road test. This lack o f on 

road failures needed to be explored and issues w ith  regard to  on-road outcomes will be discussed 

w ith  particular reference to  any factors that may help explain the success rate noted in the clinical 

study. The interviews included, but w ere not lim ited to, the stroke consultants and occupational 

therapist who referred patients to the clinical study, participation in the interviews was inclusive 

of therapists and stroke consultants across several settings nationw ide. This w ider group of 

in terview  participants allowed for exploration o f the issue of clinical pre-selection, referral 

patterns, and typical on-road outcom es across a larger nationw ide group. Interview ing a w ider  

group o f therapists and doctors provide some insight into w h eth er the success rate observed in 

this study was specific to  the study setting or m ore reflective o f w ider practice.

7.3.2. Trichotomy Stratification

One o f the main findings to  em erge w ithin the qualitative interviews was an outline o f an 

unw ritten  and undocum ented clinical based stratification o f stroke patients w ith  regard to  the ir  

suitability to  drive. A clear trichotom y stratification o f stroke patients em erged w ithin the  

interviews, and this clinical based stratification influenced if and how driving issues w ere  

addressed among the patients assigned w ithin each stratification band. W ithin  the interviews it 

em erged that stroke patients w ere typically stratified into one o f th ree groups; those w ho w ere  

considered safe to drive, those for w hom  driving was considered to  be inappropriate, and the
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large 'm aybe' group who w ere in need o f m ore detailed assessment before a decision could be 

m ade as to w h ether they w ere considered appropriate to  return to drive or not. Typically, 

referrals for on-road assessment came from  w ith in  this 'm aybe' group.

Reference to this tr ipartite  banding o f stroke patients w ith  regard to  suitability to return to drive 

has been suggested by others (Finestone et al 2009, Tan e t al 2011). How ever, apart from  

acknowledging this tripartite  banding, those studies did not expand or explain in any great detail 

the  processes that led to  this classification o f individual stroke patients. Tan et al (2011) suggested 

a tripartite  banding o f stroke patient w ith regard to driving, those w ho m ake a full recovery, those 

fo r whom  driving is tem porarily  not appropriate, and those fo r w hom  driving is unlikely at any 

stage. Finestone et al (2009) described a lower, m iddle and upper band o f stroke patients. They 

briefly speculated th a t the 'low er' band o f stroke patients would likely recover spontaneously and 

not need any driving input, the 'upper' band of stroke patients w ere expected to do poorly and 

w ere  unlikely to be able to return to driving. They suspected th a t it was only stroke patients from  

the middle band w ith  m oderate disability w ho would be referred for driving evaluation (Finestone 

et al 2009).

The findings from  the qualitative interviews in the current study provide evidence to support this 

tr ip artite  banding o f stroke patients by therapists and doctors in the clinical setting. But the  

current study deliberately aim ed to  provide a description o f the characteristics th a t typify the  

type o f stroke patients assigned w ith in  these th ree bandings, and a detailed description o f this 

stratification process. The band o f stroke patients w ho return to drive w ithout undergoing a 

form al assessment o f fitness to drive have been described in greater detail in the current study 

than in previous research. The key finding w ith regard to  this band o f stroke patients was the fact 

th a t they made a rapid recovery, had returned to  their pre-stroke baselines w ith  no observable 

functional deficits, and usually did not require rehabilitation. Typically, this group o f stroke 

patients would not be referred fo r any therapy input and the decision to allow return to driving 

was usually made by the medical doctor in isolation w ith no form al off-road testing and no 

referral for on-road testing. This matches the grouping referred to by others (Tan et al 2011, 

Finestone e t al 2009), stroke patients w ith  m inim al im pairm ent who recover spontaneously and 

stroke patients w ho may return to drive w ithout any driving specific assessment required. The 

DVLA guidelines (2011) state th a t stroke patients may be safe to resume driving one m onth post 

stroke as long as the  clinical recovery is satisfactory, how ever the guidelines do not state w hat 

exactly constitutes 'a satisfactory recovery'. The findings from  the current study provide some 

clinical markers and guiding characteristic that may help identify and stratify this subgroup of



stroke patients who are likely to be deemed fit to drive without any formal off-road or on-road 

driving assessment.

At the other end of the spectrum was a band of stroke patients who were stratified as not 

appropriate for driving and typically these were the patients with greater impairment or disability 

following stroke. Finestone et al (2009) described this banding as those with severe impairments 

that would not be referred for a driving evaluation and were most unlikely to resume driving. Tan 

et al (2011) referred to this band of stroke patients for whom it is unlikely that a return to driving 

would be appropriate at any stage, usually due to severe cognitive impairment and the presence 

of homonymous hemianopia. The current study highlighted that alongside the level of impairment 

or disability following stroke, medico-legal bars on driving such as hemianopia and epilepsy were 

influential in this stratification (DVLA 2011, RSA 2010). It was interesting in the current study that 

a clear distinction was made with regard to visual inattention or neglect as a factor that was 

contraindicative to driving although the issue of inattention is not referred to in the fitness to 

drive guidelines (DVLA 2011, RSA 2010). W ithin the interviews it emerged that from a clinical 

perspective the presence of this impairment was perhaps considered more detrimental to future 

driving than hemianopia.

The bulk of the findings in the current study refer to the group of stroke patients stratified into 

the 'maybe' group who don't easily fit either of the other two bandings and who require more 

detailed assessment prior to a decision on fitness to drive. This grouping would match the 'middle 

band' referred to by Finestone et al (2009). Tan et al (2011) referred to the need for this group to 

undergo a comprehensive assessment focussed on higher reasoning, judgement, cognitive 

function, visual, sensory, and physical assessment before a fitness to drive decision could be 

made. However, what became evident in the current study was that factors other than 

standardised assessment of these component areas outlined by Tan et al (2011) were influential 

in the clinical based decision making process for all stroke patients. The clinician's final 

stratification decision, particularly for this 'maybe' group, was highly influenced by non- 

measurable functional and behavioural observations of the patient which perhaps weighed more 

significantly on the stratification decision than scores obtained from standardised testing alone.

The findings from the current study provide some detail with regard to the screening and 

stratification process occurring before a referral is made for formal driving assessment. This 

banding or stratification of stroke patients has been referred to but had not been previously 

described (Tan et al 2011, Finestone et al 2009). It has been highlighted in the literature review 

chapter that the referral rate for formal driving assessment among the published stroke studies is

244



small, additionally the literature highlights th a t only a small proportion o f stroke patients  

returning to drive post stroke actually undergo an on-road test (Tan et al 2011, Petzold e t al 2010, 

Fisk et al 1997). The current study findings clarify the existence o f tw/o bandings o f stroke patients  

th a t do not get referred for any form al driving assessment; those w ho can drive w ithout any 

assessment, and those for w hom  driving is considered inappropriate. It is only a proportion o f the  

m iddle banding/'m aybe' group that are typically referred fo r form al off-road and possible on-road  

assessment. This clinical screening and stratification process outlined in this study provides an 

overview  of a filtering process that may explain the low referral rate for form al driving assessment 

in the stroke specific driving studies. M ore specific to  the current study this stratification process 

as outlined may have influenced the referral fo r on-road assessment in the clinical study and may 

have indirectly contributed to the high success rate.

7.3.3. Building an Overall Picture

A significant factor influencing the clinical based stratification o f the  stroke patients was w hat the  

occupational therapists referred to as the need to  'build a picture' o f the patient in the ir clinical 

based assessment, this in turn  inform ed the ir decision making w ith  regard to suitability to resume 

driving. As has been highlighted in several places in this thesis the main emphasis in the research 

on assessing fitness to drive following stroke has focussed on quantitative assessment and very 

little  research has been com pleted on the behavioural factors that are perhaps highly influential 

but less easily measured. W hen considered w ith in  the M ichon theoretical m odel o f driving the  

focus o f assessment o f fitness to drive has been on assessment at the tactical and operational 

level (Unsw orth  et al 2007, van Zom eren et al 1987), w ith  less emphasis on assessment at the  

strategic level. However, w hat em erged in this study is th a t the earlier screening and stratification  

process is perhaps m ore influenced by behaviours and characteristics th a t reflect strategic level 

driving skills and behaviours, and th a t this phase o f the process occurs prior to  referral for form al 

assessment focussed m ore on tactical and operational skills. It em erged w ithin the interviews that 

strategic level behaviours w ere highly influential in the 'building a picture' process preceding 

referral fo r form al driving assessment.

This current study has highlighted a m ultitude o f non-m easurable behavioural factors that w ere  

influential in this process o f 'building a picture' and the final stratification decision was not just 

based on findings from  standardised assessment or from  rigidly interpreting cu t-o ff scores on 

such tests. It is reassuring to note th a t although very little has been published about this 

phenom enon, the clinical decision making process described by the therapists and doctors in this 

study maps well to  the recom m endations m ade by Heikkila and Kallanranta (2005). Heikkila and 

Kallanranta (2005) state that w hen driving the person m eets driving situations and challenges as
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an integrated w lio le  or as a 'personality', and not as a fragm entation of separate biological and 

psychological functions, therefore  they recom m end that the process of assessing driver fitness 

should look to assessing the 'personality' or the 'w hole ' ra ther than focus on individual 

com ponent parts. Heikkila and Kallanranta's notion o f 'personality' com plim ents very closely the  

'building a picture' highlighted by the therapists in the current study w here observable 

behavioural characteristics rather than measurable com ponents w ere reported as significant 

influential background factors underpinning clinical decision making w ith regard to  fitness to drive 

a fte r stroke.

Framing fitness to drive assessment w ith in  theoretical models o f driving behaviour has been 

advocated (Tan et al 2011, Heikkila & Kallanranta 2005, Unsworth et al 2005). Typically, reference 

is m ade to the M ichon M odel w ith its hierarchy o f strategic, tactical and operational levels. M ore  

recently Keskinen's addition of a fourth level 'goals for life and skills fo r living' has broadened this 

m odel out to include a person centred approach th a t includes incorporating the person's 

m otivation for driving, the im portance o f driving fo r the individual, and the ir skill fo r self-control. 

This four level m odel would indicate the  need fo r a person centred approach to  driving 

assessment and should take into account the 'personality' factor as outlined by Heikkila and 

Kallanranta (2005) and also the 'building a picture' as advocated by the therapists in the current 

study. W hat is interesting also is the fact that it is perhaps fair to  say that the therapists in the  

study would have been unaw are of the theoretical models o f driver behaviour but w ere intuitively  

covering all aspects o f these models in th e ir approach to assessing fitness to  drive, particularly 

through the awareness o f the non-m easurable behavioural factors that influenced the ir decision 

making. Certainly the inclusion of 'individual circumstances' such as the individual's driving 

history, and the personal meaning o f driving and potential im pact o f driving cessation emerging  

w ithin the qualitative interviews would indicate that the therapists and doctors w ere including 

the 'goals for life and skills fo r living' in th e ir decision making w ith regard to  return to driving 

among the ir stroke patients.

This notion of 'building a picture' emerging w ithin the qualitative interviews is perhaps mirrored  

in the occupational therapy VAS ratings o f overall suitability for driving upon com pletion of the  

off-road test in the clinical phase o f the study, as has been discussed previously. This VAS rating  

reflecting the therapist's overall impression or gestalt w ith regard to driving suitability is perhaps 

related to w hat Heikkila and Kallanranta (2005) described as the 'personality' or the 'building a 

picture' referred to  by the therapist's in the qualitative fo llow -up interviews. The use of such a 

rating scale was only found in one o ther study (Heikkila e t al 1999) w here the assessing 

psychologist, neurologist, and a significant o ther rated the patient's suitability to  drive on a 10
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point rating scale following off-road assessment. It is possible that the use o f such a rating o f 

overall impression or gestalt w ith  regard to driving would include consideration o f the non- 

m easurable factors referred to in the current study and by others (Bouillon et a! 2006, Galski e t al 

1992). Based on the current study findings and the  recom m endation from  the cited studies the  

inclusion o f this overall impression or overall 'p icture' o f the patient is perhaps a very useful 

com ponent for inclusion in fu ture  off-road assessment practices.

7.3.4. Clinical Bottom Line

The stratification o f stroke patients suitability to  drive or not was inform ed by this overall picture 

o f the patient w ith the inclusion o f the clinical bottom  line th a t was referred to as 'gut instinct' in 

the  interviews. This gut instinct was based on overall risk assessment, 'how  safe is this person to  

drive?' or, 'w hat m ight the w orst case scenario be if this person was to return to  drive?' Yale et al 

(2003) suggest that the fitness to drive decision is based on issues o f safety and risk assessment, 

and this assessment is based on considerable expertise and inform ed clinical judgem ent on the  

part o f the assessing physician. The interviews uncovered the  phenom enon o f self-projection  

used by doctors and therapists when weighing up the overall risks involved to the self and others  

w hen considering if an individual patient was suitable to  resume driving. The clinical bottom  line 

w ith  regard to  suitability to  drive often came down to the therapist or doctor asking themselves, 

'would I get into the car w ith this person?', 'w ould I be happy to be out on the road when this 

person is driving?' The process o f clinical decision making and risk evaluation using this 

phenom enon o f self-projection was not found w ithin the published driving research to  date. 

How ever, as has already been outlined, the research to date has focussed on the  quantitative  

assessment o f com ponents and not on the qualitative processes em ployed by the  stakeholders.

It is possible that this clinical bottom  line or overall risk assessment may explain the quantitative  

stroke driving outcom es w here the  final driving outcom e is based on an overall am algam ation o f 

inputs from  off-road and on-road assessors. It is possible th a t this qualitative clinical bottom  line 

m ay be a factor that explains w hy a proportion o f stroke patients may be deem ed unsafe to drive 

although the ir test scores may indicate otherwise (Akinwuntan et al 2006). Although M azer et al 

(1998) suggested that clinical judgem ent alone is not sufficient in determ ining fitness to drive, the  

findings from  the current study would highlight that clinical judgem ent plays a significant role in 

the screening process preceding the referral fo r form al off-road assessment. Although in recent 

years there  have been some attem pts to explore the clinical reasoning used by occupational 

therapists during on-road testing (Unsworth 2011, DiStefano & Macdonald 2010, Unsworth 2007, 

DiStefano & MacDonald 2003), the current study would appear to be unique in its exploration of
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clinical reasoning at an earlier stage in the clinical process of screening fo r suitability to  drive a fte r  

stroke.

In addition to th e ir own 'self-projection' to  assist in the form ation o f the ir clinical bottom  line, the  

interviews highlighted the fact th a t w henever possible the  therapists and doctors involved a 

fam ily m em ber in the stratification process. The fam ily m em ber's gut reaction was also sought in 

the 'picture building' process. However, this involvem ent did not appear to be measured or 

quantified in any form al way, the subjective opinions o f the fam ily or caregiver w ere sought by 

the clinician and was used to  inform th e ir clinical decision making. This inform al inclusion o f the  

caregiver's perspective by the therapists and doctors in the  current study dem onstrated practice 

th a t is supported by the research recom m endations to include fam ily m em bers w henever 

possible in the assessment o f fitness to drive (Heikkila & Kallanranta 2005). Inclusion o f a fam ily  

m em ber in screening of suitability to drive has already been advocated in the literature for stroke 

patients (Scott e t al 2009) and for patients with brain injury (Coleman et al 2002). H ow ever both 

these studies used quantitative rating scales com pleted by the significant other, while the  

in terview  findings highlight the inclusion o f the significant o ther in a m ore qualitative m anner by 

asking them  for the ir own overall opinion or gestalt w ith regard to the stroke patient's suitability 

to  return to drive. This finding from  the follow-up interviews supports the finding from  the clinical 

study w here efforts w ere m ade to include a fam ily m em ber through the use o f the ADSES as a 

proxy measure. W h at the current study highlights is that alongside including the fam ily m em ber in 

a form al m anner through the use o f quantitative rating scales, the fam ily m em ber's contribution  

in a m ore qualitative m anner may assist the overall screening and stratification process.

7.3.5. Low Influence Factors

W ithin  the interviews it em erged that age, type of stroke, physical disability and communication  

deficits w ere less influential background factors in the stratification o f suitability to  drive.

Although several studies have reported significant differences in the ages o f those stroke patients  

who pass and fail the driving assessment (Selander et al 2010, Akinwuntan et al 2002, M azer e t al 

1998), w ith  return to  driving associated w ith  the younger stroke patients. The findings from  the  

qualitative interviews indicated th a t age would be given some consideration in the clinical 

screening process, but that o f itself age did not influence the clinical screening and stratification  

process. Similarly, the type of stroke would be considered but this did not influence the screening 

process, these findings support those o f a recent meta-analysis o f stroke driving research w here  

age and side o f lesion w ere not influential characteristics in predicting fitness to  drive a fte r stroke 

(Devos et al 2011).
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The qualitative interviews highlighted that physical disability in isolation was not considered a 

barrier to driving as it could be compensated for through the use o f adaptations, mirroring the  

recom m endations from  a quantitative study that included patients w ith  stroke (Dickerson, 

R eistetter & Trujillo 2010). This finding supports the literature suggesting that it is higher cognitive 

and executive functions such as judgem ent and reasoning th a t are m ore likely than physical and 

sensory deficits to prevent a return to driving following stroke and brain injury (Dickerson et al 

2011, Dickerson et al 2010, O 'D yw er & O'Neill 2007, van Zom eren et al 1987). Speech and 

language deficits w ere also o f low influence in the stratification of fitness to drive, and as pointed  

out in the qualitative interviews, these deficits may have an im pact on participation in the  

assessment process given the language com ponent o f the standardised assessments rather than  

im pact on the person's driving ability. Some o f the stroke driver research elim inated patients with  

aphasia (Hargrave et al 2012), others included stroke patients w ith aphasia as long as the patient 

could understand instructions and com m unicate w ith  the  assessors (Akinwuntan et al 2006). The 

findings em erging from  the qualitative interviews suggest that while therapist w ere  aware of 

potential im pact o f speech and language deficits on actual driving these deficits w ere not pivotal 

in the stratification o f fitness to drive (Coleman Bryer e t al 2006). It is likely how ever that stroke 

patients w ith speech and language deficits are perhaps underrepresented in the  published 

research given the requ irem ent fo r adequate language skills to consent and participate in the  

assessment process.

7.3.6. High Influence Factors

It em erged that certain non-m easurable characteristics or behaviours observed during the course 

of assessment or rehabilitation had a m ajor influence on the stratification o f the stroke patients  

suitability to  return to driving or not. The main behavioural factors influencing stratification w ith  

regard to  fitness to drive em erging w ithin the current qualitative study w ere insight and 

awareness, impulsivity, and general slowness. This finding would indicate that strategic level skills 

w ere influential in the clinical stratification process and assessment o f suitability to  return to  

drive. Additionally, any functional m anifestation o f cognitive, perceptual and executive  

dysfunction and dyspraxic type behaviours observed outside o f standardised assessment w ere  

given high weighting in the pre-screening process, these dom ain areas perhaps being more  

reflective o f tactical and operational level driving skills. The presence o f these behaviours 

generally had a negative influence on the stratification fo r driving, and the presence and exten t of 

these behavioural deficits could rule out a form al driving assessment or fu ture consideration for 

return to driving. For the 'm aybe' group o f stroke patients needing a m ore form al driving 

assessment, these same factors continue to be taken into consideration alongside the form al off- 

road assessment scores before a decision to refer fo r an on-road test was m ade. These

249



influencing factors w ere not found to be described in any great detail in the  existing stroke driving 

research.

W hile it is generally acknowledged that behavioural factors such as risk taking, poor judgem ent, 

confusion, em otional instability, reduced frustration tolerance, are likely to  affect on-road driving 

perform ance, these are usually not well addressed in current standardised off-road testing  

procedures (Bouillon et al 2006). Galski e t al (1992) found that the inclusion o f a binary 

classification o f present or absent o f critical behaviours such as impulsivity, distractibility, 

confusion, anxiety, inattention, slowness, and following direction im proved the predictive  

accuracy o f th e ir m odel. Galski e t al (1992) argued fo r the inclusion o f critical behavioural 

observation both in the off-road and on-road testing process. How ever, the  research to  date has 

not acknowledged in any great detail the possible contribution o f such behavioural factors in the  

final fitness to drive decision, again perhaps reflective o f the predom inant emphasis on 

assessment at the tactical and operational levels o f driving. In the qualitative interviews the  

influence of these m ore strategic level factors in the early stages o f stratification fo r suitability to  

drive became apparent, but the presence of these deficits w ere not detected through  

standardised m easurem ent but rather through m ore form ative structured observation.

7.3.6.1. Insight and Awareness

The qualitative interviews highlighted that the identification o f deficits reflective o f skills required  

at the strategic level o f driving such as insight, awareness and m etacognition, was an im portant 

contributing factor in the clinical based screening and stratification o f the stroke patient's  

suitability to return to driving. These strategic level skills are not easily assessed through form al 

assessment, and it em erged in the interviews that an overview o f such skills was usually obtained  

through form ative assessment and observation during the course o f rehabilitation and usually 

preceded the form al off-road driving assessment.

Insight and awareness w ere consistently referred to by all participants as a m ajor influential 

behavioural factor in the stratification o f stroke patients fo r driving. Insight and awareness deficits 

noted during stroke rehabilitation or during the off-road assessment usually had a negative  

im pact on the final stratification w ith  regard to  driving, whereas patients w ho  dem onstrated good 

awareness o f th e ir post stroke deficits w ere m ore likely to  be view ed favourably w ith  regard to  

future driving.

This finding supports that from  the clinical study and the recom m endation fo r a m easure o f self 

awareness to be included in the form al off-road assessment process. This finding is also supported
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in the driving literature w here the capacity fo r accurate self evaluation, intact m etacognition and 

awareness have been signalled out as im portant for safe driving (Patom ella e t al 2008, Lundqvist 

& Alinder 2007 , Heikkila e t al 1999). Heikkila e t al (1999) suggested that the absence o f self 

criticism or denial of symptoms should be an exclusion criteria fo r return to  driving, this denial 

was noted in the qualitative interviews among therapists w ho reported a concern when faced 

w ith  patients in the clinical setting w ho would deny or minimise the ir problems or state that 

everything would be fine once they returned hom e. The findings from  the  qualitative interviews  

highlight the fact that Irish occupational therapists and doctors are using the presence of 

awareness and insight deficits to  guide the ir clinical based stratification o f stroke patients' 

suitability fo r driving. However, the detection o f such deficits was not lim ited to scores on 

quantita tive  measures but based on functional observations over the course o f rehabilitation or 

assessment. The qualitative interviews also highlight the fact that this screening process occurs 

prior to a form al off-road assessment and patients w ith  awareness and insight deficits would  

usually be filtered out and w ouldn 't be referred fo r form al off-road assessment. This finding also 

highlights th a t screening for deficits th a t reflect strategic level driving skill typically precede the  

referral fo r form al assessment focussed on tactical and operational levels o f driving.

It also em erged within the interviews that patients w ith  insight and awareness deficits may also 

present w ith  impulsivity and observable risk taking behaviours th a t would be considered by the  

therapist or doctor to be contra-indicative to  safe driving. Again, these behaviours w ere not 

behaviours th a t could be accurately measured but instead w ere typically observed during the  

course o f rehabilitation or assessment. These observations contributed to the 'overall picture' 

building w ith  regard to  the early screening and stratification o f the individual patient's suitability 

to  return to drive. Identifying issues w ith impulsivity and safety behaviours match well w ithin the  

'goals fo r life and skills for living' level proposed by Keskinen (Laapotti e t al 2001). W ithin this level 

o f driving the person not only needs to  be able to control the  vehicle but must also have the  

capacity fo r self-control and be able to control them selves. Observations of impulsivity and unsafe 

risk taking behaviours over the  course o f rehabilitation may signal to  the  therapist or doctor this 

lack o f self control or lack of awareness at a m etacognitive level that is considered a requirem ent 

fo r safe driving (Lundqvist & A linder 2007), and would typically rule out return to  driving.

7.3.6.2. Cognition, Perception, and Executive Functions

The qualitative interviews highlighted o ther influential factors including com ponents o f cognition, 

perception and executive function that are typically acknowledged in the driving literature (Vestri 

& Marchi 2009, Stephens et al 2005, Korner-Bitensky e t al 2005, Colem an-Bryer et al 2006) and 

reflect assessment focussed on tactical and operational levels o f driving. These influential factors
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also match the domains suggested within the NGT consensus meeting at the outset of this study 

(Stapleton & Connolly 2010). Typically, these components are more readily assessed and 

measurable using standardised assessments and are included to various degrees in the 

quantitative driver assessment literature.

In addition to the typical domains of cognition, perception, and executive function included in the 

driving literature, speed of processing and apraxia were two areas to get some mention in the 

qualitative interviews. The importance of speed of processing has already been referred to in the 

driving literature (Di Stefano & MacDonald 2012, Coleman-Bryer et al 2006) and was found to be 

a significant predictor of on-road outcome among patients with neurological condition including 

stroke (Alexandersen et al 2009). Speed of processing was a factor in the off-road assessment in 

the current study, and the inclusion of off-road measures with a timed component may be useful 

in guiding patient readiness to undertake formal driver assessment or to possibly identify patients 

who may need to restrict their future driving. However, the qualitative interviews highlighted that 

speed of processing was an important factor in the earlier clinical screening and stratification 

process. It emerged that any noticeable delay in processing speed, both in formal testing but also 

in functional performance of basic ADL tasks, influenced the earlier clinical stratification and may 

eliminate a patient from being referred for formal driving assessment.

Apraxia was not found to be referred to with any frequency in the driver assessment literature 

apart from a recommendation that praxic functions be included in off-road assessment (Vestry & 

Marchi 2009). However, apraxia was mentioned by some of the interviewees as influential in their 

clinical decision making and stratification prior to referral for any formal driving assessment. 

Findings from the qualitative interviews highlighted that observation of apraxia, or manifestation 

of apraxic type behaviours during the execution of ADL tasks would influence the pre-screening 

stratification process. The presence of such behaviours would typically eliminate the patient from 

formal driver assessment. This finding may explain the absence of apraxia as a domain in the 

stroke driving literature, it is possible that apraxia was not an issue in those studies as these 

patients may have been screened out earlier through a clinical based screening and stratification 

process similar to that outlined in the current study.

7.3.7. Process of Screening and Stratification: Prolonged Contact, Functional Observation, and 

Timing of Referral

A period of prolonged contact with the patient emerged as an important requisite in the 

screening and stratification process. Typically, off-road assessment processes as they are 

described in the stroke driving literature refer to a once-off standardised assessment of
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(neuropsychological) domains considered im portant for safe driving (Selander et al 2010, 

Akinw/untan et al 2006, Akinwuntan et al 2002, M azer et al 1998). W hile  the actual form al off- 

road assessment may be a one-off assessment, the findings from  the qualitative interviews  

highlight the prolonged nature o f the preceding process determ ining w h ether a patient was 

suitable to be referred for a form al off-road driving assessment.

The opportunity for prolonged contact allowed for observation o f the patient in structured  

therapy sessions as well as observation fo r functional m anifestation o f deficits in m ore naturalistic 

settings outside o f form al assessment sessions. The findings from  this study highlight the  

im portance o f including functional observations and m anifestation o f deficits w ith in  functional 

perform ance in the screening and stratification process. The observation o f the patient in 

naturalistic setting, such as perform ing road crossing in the  com m unity setting or observations 

w ith in  the hom e environm ent, o ften confirm ed the clinicians overall 'gut feeling' o f the patient's  

suitability w ith  regard to return to driving.

The interview  findings dem onstrate that occupational therapists are including functional 

perform ance in the dom ain o f activities o f daily living (ADL) in the ir clinical based screening and 

decision making regarding suitability for driving. It also em erged th a t this functional perform ance  

was perhaps m ore influential than standardised test scores in the screening and stratification  

process. This practice is supported by W ithaar et al (2000) w ho recom m ended that observed  

breakdow n in autom ated  ADL skills may be m ore indicative o f im paired driving than scores on 

unfam iliar neuropsychological tests (W ithaar et al 2000). How ever, it is fair to  say that the vast 

m ajority  o f the stroke driving research to  date, (including the occupational therapy research on 

driving), has focussed on neuropsychological based assessment and the focus has not been on 

ADL and lADL assessment and how such functional assessment may be useful in predicting driving 

suitability.

How ever, subsequent to  the com m encem ent o f the current study recent occupational therapy  

research on the relationship betw een ADL and lADL perform ance and driving outcom e has 

em erged (Dickerson et al 2011, Dickerson et al 2010). Both these studies have taken a 

quantita tive /structured  approach to  ADL and lADL assessment through the use o f the Assessment 

of M o to r and Process Skill (AMPS) (Fisher 2003) and found th a t ADL and lADL perform ance was 

linked to driving outcom e. The findings from  the qualitative com ponent o f the current study 

support strongly the quantitative findings o f Dickerson e t al (2011, 2010), in the recognition o f the  

usefulness o f observation of ADL perform ance in the determ ination  o f suitability to  return to  

drive. Dickerson et al (2011) stated that driving is an lADL and occupational therapists should be
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able to differentiate between patients who may be at elevated risk if they returned to drive or 

those who may need further evaluation, just as they would for any other lADL task. The 

underlying process skills that are needed to ensure safety in the home are the same underlying 

skills that are needed to ensure safe performance of the task of driving (Dickerson et al 2011).

This view was supported in the interviews where therapists spoke of the need to include 

naturalistic functional observations and if possible home based assessment in the screening 

process to assist with their impression formation with regard to driving suitability.

In both studies by Dickerson et al (2011, 2010) a structured approach to ADL and lADL assessment 

was used. In the current study the focus of the interviews was on the factors that informed the 

therapist's and doctor's decision making and not on how they actually assessed or measures 

these factors. Subsequently, within the qualitative interviews no mention was made to the use of 

standardised assessment of ADL or lADL, the impression being that these factors were observed 

rather than measured, reflecting perhaps the general inconsistency in the use of standardised 

outcome measures among Irish occupational therapists (Stapleton & McBrearty 2009). Dickerson 

et al (2011, 2010) used the AMPS as a measure of ADL, however, the AMPS is an assessment that 

requires training and not all occupational therapists are trained or qualified to administer the 

AMPS and therefore may be unable to administer the AMPS as part of their screening for driving. 

Dickerson et al (2010) raised the issue that the AMPS assessment lacks face validity with regard to 

the task of driving, however, the exact same issue applies to the neuropsychological based off- 

road assessment that predominate in the driving literature.

Another finding from the interviews supporting the functional approach to driver screening and 

opportunity for prolonged contact, was the ability to get the timing right for referral for formal 

driving assessment. This finding also supports the assertion that occupational therapists can 

influence the timing of referral for formal driving assessment through their use of skilled 

observation and determining levels of functional performance (Dickerson et al 2011). Within the 

interviews therapists and doctors spoke of a sense of knowing when the timing was right for a 

formal driving assessment and confidence in their ability to know when the timing was optimum  

for a successful outcome. The interview findings emerged with a strong sense that the process of 

prolonged contact and observation of performance within naturalistic functional tasks allowed for 

increased accuracy in knowing when the time was right to refer for formal driving assessment. 

Getting the timing right is an important issue given the financial and emotional impact of having 

to undertake a formal off-road and on-road driving assessment (Dickerson et al 2011, Marshall et 

al 2007), and within the interviews it became obvious that the clinical objective on the part of the 

therapists and doctors was to get the timing right to ensure a successful outcome.
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This process preceding the referral for fornnal driving assessment may help explain the high on

road success rate noted in the clinical phase o f the current study. It is possible that therapists and 

doctors used this stratification and filtering process to screen out inappropriate referrals and 

ensure optim um  tim ing for successful outcom e among those w ho w ere referred fo r form al driving 

assessment thus reducing or elim inating the num ber o f fails at the on-road test. It may also help 

explain why tim e post onset o f stroke did not em erge as influential in the final driving outcom e in 

the  clinical study. Although patients in the clinical study w ere generally early in the ir stroke 

recovery at the  tim e o f assessment, it is possible th a t they had already satisfied the referring  

therapist and doctor o f the ir readiness for driving based on the pre-screening processes outlined  

in the qualitative interviews, and this readiness to drive was based on factors o ther than tim e post 

stroke.

The findings from  the  interviews support the recom m endations for including overall perform ance  

in ADL as a com ponent o f screening for fitness to drive (Dickerson et al 2011, Dickerson et al 

2010, Yale et al 2003, W ithaar e t al 2000). Although the approach described in the interviews  

would appear less structured than th a t advocated by Dickerson et al (2011, 2010) and reflects a 

m ore form ative or intuitive approach to the pre-screening and stratification o f stroke patients for 

driving. This intuitive pre-screening process uncovered in the qualitative interviews has not been 

described in the literature. It is also possible that this process has evolved in response to the  

context o f practice here in Ireland and resulted from  the fragm entation  o f the process of 

assessing for fitness to drive a fte r stroke. How ever, it is likely that such issues are also considered 

by therapists in o ther jurisdictions prior to  the decision to  refer a stroke patient for assessment at 

an established driver assessment centre.

7.3.8. Contextual Issues Specific to Ireland

Significant contextual factors such as lack o f overall practice guidelines and clear legislation, as 

well as local practice issues w ere not only influential in the  stratification and assessment o f fitness 

to drive a fte r stroke, but also on w h eth er therapists got involved in driver screening at all. This 

contrasts w ith practice highlighted in the literature review  chapter on how occupational therapy  

involvem ent in this area has evolved in Australia w here service delivery is backed-up with  

specialised training, practice guidelines and legislation (Unsw orth 2007). Similarly, in North  

America occupational therapists have the opportunity to  engage in specialised postgraduate 

training and becom e Certified Driver Rehabilitation Specialists (CDRS) (Pellerito & Blanc 2006). 

Such opportunities fo r occupational therapists are currently non-existent in Ireland, this, coupled 

w ith the lack o f practice guidelines and legislation make engagem ent in the process o f driver 

screening and assessment difficult and lacking clarity. This in turn led to inconsistencies in the
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approach to screening and assessment, these differences and inconsistencies were not just noted 

across different clinical settings, but also across different therapists and teams within the same 

setting. It would seem that quite often an individual case by case approach to screening and 

assessment applied. However, similar issues and inconsistencies have been commented on by 

others (Barnsley et al 2012, W hite et al 2011), even in jurisdictions such as Australia where there 

appears to be robust legislation and guidelines in place to guide practice in this area (Petzold et al 

2010, Unsworth 2007).

In addition, this lack of legislation often left therapist and doctors acting in an advisory capacity. 

Advice would be given to the patient with regard to driving, for example notifying their insurance 

provider, but there was no way of enforcing such recommendations, the onus was on the patient 

to comply or not. Perhaps because of this dependence on the patient to follow through on advice 

given, it is not surprising that lack of compliance was a behavioural characteristic identified that 

would negatively impact on the stratification for driving. A period of prolonged contact and 

observation allowed for the therapist and doctor to observe any compliance or follow-through 

issues and informed their decision making with regard to future driving.

7.3.9. Factors that may explain the High Success Rate

Several factors emerged within the qualitative interviews that help put the unexpected findings 

from the clinical phase of the study within context and explain the absence of failures noted in the 

on-road test. Issues with on-road testing identified in the clinical phase of this study were backed- 

up by findings from the follow-up interviews. The use of local area assessment and lack of 

standardised routes were raised by interview participants as potential contributors to the high on

road success rate. It emerged within the interviews that therapists and doctors to a certain extent 

lacked confidence in the on-road testing process as it is typically conducted in this country. 

Questions were raised with regard to the discriminatory ability of the on-road process given the 

apparent lack of failures. It also emerged that high on-road success rates were a typical feature of 

on-road testing in this country and not a feature specific to the on-road testing in the clinical 

phase of the current study. The historically low or non-existent on-road failure rate coupled with 

the lack of awareness of the process and conduct of the on-road assessment may help explain the 

cautious and conservative approach to referral for on-road testing.

The follow-up qualitative interviews uncovered a screening and stratification process that 

preceded and filtered the referrals for formal driving assessment. It is possible that this up to now 

undocumented screening and stratification process may also have contributed to selective 

referrals for driving assessment and the subsequent high on-road success rate noted in this study.
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It em erged in the interviews that by the tim e a patien t gets referred fo r a form al driving 

assessment there was a general confidence on the part o f the referring therapist or doctor that 

the  patient was going to be successful. This confidence stem m ed from  the clinical based screening 

and stratification process that encompassed naturalistic observations o f the patient alongside 

structured assessment over a prolonged period o f tim e.

The stratification process uncovered in the qualitative interviews highlights the fact that it is only 

a proportion o f stroke patients who actually get referred for form al driving assessment, and those 

w ho do get referred fo r on-road testing are usually expected to  be successful. One might suggest 

that this clinical based stratification and filtering process may in fact be very accurate given the  

100%  on-road success rate observed in the clinical study. How ever, this assumption would only 

hold true if a m ore standardised approach to on-road testing had been used, as linking off-road  

test perform ance to on-road driving perform ance is difficult when the  on-road test process 

remains unstandardised and scored along global outcom e categories (W ithaar et al 2000). 

How ever, just as the issue o f sensitivity and specificity has been raised w ith regard to quantitative  

off-road assessments, the same issues apply to the form ative screening process. W hile on the  one 

hand the clinical based stratification and filtering process may be successfully screening out 

inappropriate referrals fo r driving assessment, it is also possible that the approach may be overly 

sensitive and cautious and screen out some stroke patients w ho may be suitable to  return to  

drive. This may be particularly true  in light o f the  fact th a t the discrim inatory ability o f the on-road  

test as it currently exists was called into question by the clinical stakeholders which in turn may 

increase th e ir cautiousness in making referrals fo r on-road testing.

7.4. Summary

The findings from  the qualitative interviews docum ent a clinical based screening process 

influencing the  filtering and stratification o f stroke patients prior to  referral fo r form al driving 

assessment. This clinical based process chronologically precedes referral for both off-road and on

road form al driving assessment, and a description o f this process was not found to  be 

docum ented in the stroke driving literature. Typically the process o f assessment o f fitness to  drive 

as reported in the stroke driving literature begins w ith  the form al off-road assessment centred on 

standardised quantitative m easurem ent o f com ponents considered im portant for the driving task, 

but the focus o f such assessment is usually at the tactical and operational level o f driving skill. This 

study highlights the m ore form ative or intuitive clinical process preceding the decision to refer for 

form al off-road assessment and some o f the factors that influence this process. M ore  significantly 

the findings from  the  interviews highlight the fact that assessment and screening at a strategic 

level o f driving occurs earlier and is very influential in the clinical based stratification o f the stroke
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patient's suitability to return to drive. This strategic level assessment precedes the referral for the 

formal driving assessment as outlined in the stroke driving research that is primarily focussed on 

tactical and operational levels of driving. The findings from the current study support Heikkila and 

Kallanranta's (2005) call for off-road driving assessment to move from the predominant 

component based assessment approach typified by a fragmented assessment of various biological 

and psychological functions to a more integrated, patient based evaluation looking at driving 

performance as a whole.

The findings from this study highlight that Irish therapists and doctors are influenced by 

behavioural characteristics recommended by others (Heikkila & Kallanranta 2005, Galski et al 

1992) in their assessment of suitability to return to drive after stroke. However, the current study 

shows that this process occurs prior to the official off-road driving assessment, and it usually 

requires a prolonged period of contact with the stroke patient to 'build a picture' of the patient 

and make an informed clinical decision on their driving suitability. Behavioural characteristics that 

are observed rather than measurable make a considerable contribution to this process and have 

been outlined in this study. Additionally, the observation of functional performance in ADL and 

lADL tasks influenced this clinical screening process. The findings from this study compliments 

recent occupational therapy research (Dickerson et al 2011, Dickerson et al 2010) and highlight 

the usefulness of including ADL and lADL in the occupational therapy driver screening process. It 

also signals a need for occupational therapists to move from the typical neuropsychological 

approach to driver assessment and recognise the strength of functional based assessment in the 

driver screening process.

The qualitative interviews exposed the fact that within the Irish setting the on-road test is often 

used as a confirmatory procedure when the clinical decision has already been reached that the 

person is in all likelihood fit to return to driving. The clinical based screening and assessment 

process resulted in selective referrals for formal driving assessment, and provides some 

contextual background that may explain the high on-road success rate recorded in the current 

study. The general expectation was that patients who got referred for on-road testing were going 

to be successful as the on-road test was the final stage in a process. As one stroke consultant 

stated "it is not just a m atter o f the on-road being ok, it's everything that leads up to that, all 

those steps beforehand" (MD 4). The qualitative interviews in this study have provided some 

insights into 'all those steps beforehand' that have not been researched in any great depth in the 

stroke driving literature. As mentioned, the interviews uncovered a prolonged clinical based 

filtering and stratification process occurring prior to referral for formal off-road assessment and 

subsequent on-road testing. Although, it is possible that a similar process may have been enacted
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prior to  referral for the form al assessment as reported in the published studies, the focus o f the  

previous research has been on the form al off-road and on-road assessment only and the  

preceding processes had not been referred to in th a t literature.

It em erged also th a t high on-road success rates w ere typical across practice in Ireland and not a 

unique feature  o f the current study. This typical high on-road success rate in turn led to a certain  

lack o f confidence on the part o f the clinical stakeholders in the on-road process, and the  

impression that on-road testing in the Irish context may lack discrim inatory ability. So in some 

ways it appears th a t a self-perpetuating cycle has developed. The mistrust o f the on-road test 

resulted in therapists and doctors relying m ore on the ir clinical screening and off-road processes 

rather than the on-road test to  filte r out stroke patients w ho are unsuitable to resume driving.

The lack o f confidence in the discrim inatory ability o f the on-road test led to the cautious 

approach to referral fo r on-road testing which in turn  feeds into the continued high on-road  

success rate. W hile  on the one hand this clinical screening and off-road process may be said to  be 

very accurate resulting w ith only those who are going to be successful being referred fo r on-road  

testing, on the o ther hand the process may be too cautious and perhaps some stroke patients are 

being filtered out inappropriately. G reater com m unication betw een the  assessors com pleting  

both phases of the assessment process may reduce the cautiousness am ong the clinical based off- 

road assessors in referring on fo r on-road testing in the fu ture. The on-road test observed in this 

study focussed on the tactical and operational levels o f driving skill, the discrim inatory ability of 

the  on-road test m ight be im proved if efforts w ere m ade to  include opportunity to  observe m ore  

strategic level driving skills w ithin the design and execution o f the on-road test itself. It is possible 

th a t if the discrim inatory ability o f the on-road test was im proved there  may be less cautiousness 

am ong the clinical based off-road assessors which may lead to a decrease in the num ber o f 

borderline stroke patients w ho under the current set-up may be filtered out from  returning to  

drive.

How ever, this data was collected and reflects the process of assessment w ith in  the Irish context.

A possible causal factor underpinning the self-perpetuating cycle outlined above may be the  

fragm entation and lack of com m unication betw een both phases of assessment. In the absence o f 

a dedicated centre providing a com prehensive off-road and on-road assessment package, both 

phases o f assessment have developed in this fragm ented m anner in Ireland. The interview  

findings confirm ed the general lack o f integration betw een off-road and on-road phases o f 

assessment and highlight the discrepancies betw een practice in Ireland and that outlined in the  

international literature. This fragm ented approach may explain why the on-road test in effect 

became a stand-alone test and by default the final decision in the fitness to drive process. Given
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the general lack o f failures in on-road testing as it currently exists, an over-reliance m ay have 

developed on the  clinical based screening and stratification process to rule patients out o f driving. 

The fragm ented approach to driving assessment and lack of com m unication betw een both  

assessors may also be a factor leading to  the cautious and selective approach to  referral for on 

road assessment. However, this finding alone does not explain the findings from  the clinical phase 

o f the current study, w here, fo r the duration o f the study systems w ere in place to ensure 

com m unication betw een the occupational therapist and the on-road assessor. In fact there  was 

good correlation betw een the on-road ratings o f the occupational therapist and the on-road  

assessor in the current study. Therefore the high on-road success rate among the stroke patients  

in the current study is perhaps m ore attributab le to the clinical screening and stratification  

process prior to  referral for form al off-road assessment rather than a lack o f com m unication  

betw een off-road on-road processes.

7.5. Limitations

This study was conducted to  exam ine and explore an area o f practice in this country th a t is 

fragm ented and lacks structure. Given this unstructured approach to  determ ining fitness to drive 

afte r stroke in the Irish context the study was designed as a descriptive study to  be responsive to  

the context o f practice, as a result there  are inherent weaknesses in the study from  a research 

perspective. However, this study is the first o f its kind to be conducted in Ireland and as a result a 

m ore descriptive approach was appropriate to reflect the realities o f this area o f clinical practice, 

the findings provide a baseline fo r m ore structured approaches to the study of this area o f 

practice in fu ture research.

Data collection for the clinical phase o f the study was lim ited to  one site and the  findings may be 

reflective o f practice at that site only. However, as the occupational therapy off-road assessment 

was very detailed and was adm inistered by the researcher, accessing m ultiple sites would have 

been problem atic. W hile the off-road com ponent o f the clinical study was adm inistered in a 

structured and standardised m anner the on-road com ponent was unstructured and 

unstandardised. International research reflects a m ore standardised approach to  on-road  

assessment, how ever, in this study the on-road phase o f the  assessment was outside the rem it of 

the researcher and therefore  it was conducted in a m anner typical o f the everyday practice o f the  

driving assessor. As highlighted the on-road findings w ere out o f context w ith the international 

research and may be reflective o f the unstructured approach to  the on-road assessment as 

observed in this study. A m ore structured approach to  the  on-road may have yielded d ifferen t 

outcom es in this study. Although this is a lim itation in the current study design it is also an
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im portant finding in itself and highlights that on-road testing is an area o f practice that may need 

closer scrutiny.

The analysis o f the clinical phase of the study was restricted to a predom inantly descriptive 

analysis w ith some correlational and com parative analysis as appropriate. M ultip le  analysis and 

m ultip le variables within the analysis call for caution in the in terpretation  o f the findings, 

how ever, the findings are presented in a descriptive m anner and no claims o f predictive ability 

have been m ade. The typical approach to analysis in the stroke driving research to date has 

em ployed regression analysis, and positive and negative predictive analysis. How ever, given the  

main outcom es observed in the  study and the lack o f a fail group, such analysis would have been 

inappropriate in the absence o f a defin ite fail and defin ite pass group required fo r this type of 

analysis. The numbers in the restricted driver outcom e category w ere small and this group w ere  

in fact cleared to drive, so from  a practical point o f view  there  was really no difference betw een  

the restricted and unrestricted drivers, both groups could drive following the on-road test. Given 

these findings a predictive type analysis would have been inappropriate and the qualitative  

fo llow -up as conducted was a m ore appropriate m ethod to a ttem p t to  understand and explain 

the unusual clinical study findings.

There are no specialised driving related postgraduate training courses or qualifications for 

occupational therapists or medical doctors in Ireland. As a result the therapists contributing to  the  

NGT, and the therapists and doctors contributing to the fo llow -up interviews, w ere typically 

practising at w hat Korner-Bitensky et al (2007) described as the 'generalist' level w ith regard to  

driver assessment. As such the  findings may reflect the views o f practitioner's at this level and 

perhaps the views of therapists or doctors w ith  m ore advanced or specialised knowledge on 

driving assessment would have yielded d ifferent findings. How ever, despite this possible short 

coming in the current study the findings em erging are unique and add to  the international 

research in the  area o f assessing fitness to  drive a fte r stroke.

7.6. Implications for Practice

In the absence o f dedicated driver assessment centres providing com prehensive off-road and on

road assessment, the fragm ented approach to assessing fitness to drive post stroke in this country 

is likely to continue. The findings from  this study provide some valuable recom m endations for 

future practice w ithin the context o f this fragm ented fram ew ork and should be particularly useful 

to  enable occupational therapists develop the ir role in the  fitness to drive assessment process.
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Recom m ended practice in assessing and screening for fitness to  drive em erging in the current 

study would suggest that opportunity fo r prolonged contact and functional based assessment 

alongside the m ore obvious standardised neuropsychological type assessment fram ed w ithin a 

theoretical model o f driving would be the  preferred approach. The findings highlight the  

im portance and accuracy of occupational therapy intervention at the generalist level in screening 

stroke patients fo r suitability to  return to  drive in the current Irish context o f practice. The 

qualitative findings provide a fram ew ork fo r occupational therapists to  approach the form ative  

assessment and stratification process and should increase confidence in the ir contribution to this 

process given the accuracy in the outcom es observed in this study. The stratification and 

screening process outlined provide a fram ew ork  that may assist therapists articulate the ir  

thinking and reasoning. The NGT findings and the findings from  the clinical study identify some 

assessment tools and domains that may guide occupational therapy off-road assessment practice 

in the current context o f service provision. The findings also highlight the need fo r occupational 

therapists to fam iliarise themselves w ith  theoretical models o f driving and structure th e ir driving 

assessment practice w ithin such models. The findings particularly emphasise the  inclusion of 

assessment at the strategic level o f driving as a useful com ponent o f the clinical based assessment 

and screening process. The interview  findings do indicate that inclusion o f assessment at the  

strategic level is already happening, but it is possible that therapists predom inantly practicing at 

the generalist level may be unable to articulate th e ir clinical impressions w ithin driver specific 

theoretical fram eworks.

The im portance o f clinical reasoning and decision making that fo r the  most part has been  

neglected in the stroke driving research is emphasised in this study's findings. N ot only is this 

relevant to Irish practice but these factors are likely to be equally relevant in international 

practice. Understanding these form ative screening processes may increase therapist's awareness  

of th e ir im portant contribution in the process o f assessing fitness to  drive even if they are 

attem pting  to engage in this decision making process as part o f the ir general clinical w ork and not 

within dedicated driver assessment centres. Driving is view ed as an lADL and therefore  therapists  

need to engage w ith  this issue in th e ir clinical practice w here the reality is that there  are no 

dedicated driving assessment centres or specialists to refer onto. It is im portant fo r therapists to  

understand th a t assessment o f fitness to  drive post stroke is a process that is an integral part o f 

occupational therapy intervention and does not com m ence at, or is lim ited to, the  form al 

structured off-road assessment. All therapists have the basic skills to engage in this process of 

driver screening, acknow ledgem ent o f this fact is extrem ely im portant w ithin the Irish context of 

practice w here the luxury o f referral fo r com prehensive off-road and on-road assessment just 

does not exist fo r the m ajority o f patients.
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The findings also highlight weaknesses in the assessment o f fitness to  drive as it currently exists in 

the  Irish context. Through identifying and docum enting these deficits efforts can now be m ade to 

suggest alternatives to rem edy the weaknesses. The fragm entation o f the  off-road and on-road  

phases o f assessment is likely to continue, but efforts must be m ade by the stakeholders on both 

sides o f the assessment to com m unicate and interact w ith  each o ther to allow the current process 

to  develop in a m ore collaborative m anner. The onus is on the occupational therapist as a natural 

first point of contact w ith regard to driving issues among stroke patients to take a m ore proactive 

role in the  whole driving process and establish com m unication pathways w ith  on-road assessors.

The on-road assessment process as observed in this study would not m eet the criteria and agreed 

guidelines set out in the international literature. It would appear that this is the case in the  

broader context and not just lim ited to the procedure as observed in the clinical phase o f this 

study. The on-road assessment process needs to be given m ore critical attention  and attem pts  

m ade to standardise the process. The final decision making upon com pletion o f both phases of 

assessment should be more collaborative and reflect the recom m endations in the international 

literature , this requires buy-in by all the stakeholders in the process.

The need fo r specialised training fo r occupational therapists in the area o f driver assessment is 

im plied. The findings from  all phases o f the current study provide a starting point fo r the  

developm ent o f specialised training program m es for occupational therapists that will be context 

specific and enable therapist to  move from  the generalist level to  m ore specialised levels in the  

assessment o f fitness to drive post stroke. In addition, the findings provide a baseline from  which  

to  begin the  developm ent o f practice guidelines fo r occupational therapists engaging in fitness to  

drive decision making that are specific to the context o f practice in this country. The findings also 

have implication fo r occupational therapy practice in areas o ther than stroke.

7.7. Implications for Research

To date the research on assessing fitness to drive post stroke has had as its end point the decision 

reached upon com pletion o f the off-road and on-road assessment. This study included a brief six- 

m onth fo llow -up w ith those w ho successfully com pleted the on-road test. W hile  the findings o f 

the  six-month fo llow -up w ere lim ited in this study by the small sample size, the lim ited findings 

indicated that driving patterns, self perceived driving skill, the am ount o f driving exposure, and 

proxy ratings o f driver com petency do fluctuate following return to driving. Future research on 

fitness to drive post stroke should include a fo llow -up period and exam ine the relationship  

betw een the assessment process and these longer term  driving outcom es am ong stroke patients.
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Additionally, the current study findings would support a m ove tow ards recognition o f assessment 

focussed at the strategic level o f driving skill in addition to  the already established practice o f 

assessment focussed at the tactical and operational levels o f driving. Future research on assessing 

fitness to drive post stroke should include some m easure o f self awareness, such as the ADSES or 

the SDBM, in the off-road assessment. Also, the current study findings would recom m end the  

continued inclusion o f proxy raters in the assessment process, as well as a form al rating o f the  

assessing therapist's overall impression o f driving suitability. Examining the predictive abilities of 

such assessment focussed at strategic levels o f driving has been lacking in the stroke driving 

research to date. Future clinical based research designed to  include such measures are needed to  

enable subsequent exam ination o f the predictive ability o f these m ore strategic level assessments 

with regard to  driving suitability and longer term  driving outcom es among stroke patients. These 

recom m endations would also apply to driving assessment practices among o ther diagnostic 

groupings and are not lim ited to the stroke population.

W hile th e  num bers in this study w ere small they are com parable w ith  the sample sizes in other 

stroke driver studies. All the studies highlight that only a small proportion o f the stroke patients  

actually com plete form al assessment o f driving fitness. Future research should perhaps focus on 

the large proportion o f stroke patients not referred fo r form al evaluation of driving. It would be 

interesting to fo llow -up w ith the  subgroup of stroke patients identified in the qualitative findings 

of this study who typically are cleared as fit to return to drive w ith no form al driving assessment 

whatsoever, to  exam ine w hat if any im pact the stroke may have on th e ir longer term  driving 

ability and exposure.

7.8. Conclusions

The clinical based stratification process outlined in this study highlights a process that appears to  

be effectively able to screen stroke patients w ith regard to  th e ir fitness to  resume driving. The 

opportunity for observation o f non-m easurable behaviours such as insight, awareness, and 

impulsivity as well as functional perform ance in ADL and lADL w ere extrem ely influential in the  

pre-screening and stratification process. The findings indicate a preference fo r a period of 

prolonged contact w ith  the stroke patient that allowed for structured naturalistic observation of 

the patient's functional perform ance alongside form al standardised testing as the  preferred  

m ethod in screening and stratification for return to  driving. In addition, a basic measure o f the  

assessing therapists overall impression or gestalt appears to  support the accuracy o f the clinical 

stratification process in screening out inappropriate referrals for driving assessment. This 

stratification process outlined in this study relied m ore heavily on form ative assessment methods
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as opposed to standardised assessment m ethods, and this process would precede the referral fo r 

form al off-road driving assessment as it is typically described in the published literature.

This clinical based stratification process, that up until now  has not been docum ented in any great 

detail in the literature, may be an im portant feature  specific to  the Irish context o f practice w here  

a fragm ented approach to driver assessment exists. Perhaps because o f these contextual issues 

this clinical stratification process appears to be a very effective m ethod in selecting only those 

w ho are likely to successfully return to drive, how ever, it m ay also be overly sensitive and unfairly  

filte r out some stroke patients. Through exploring and articulating this undocum ented  

stratification process the findings from  the clinical phase o f the study are perhaps explained and 

contextualised. It is not surprising that the clinical phase o f the study did not produce more  

conclusive findings in light o f this preceding screening and stratification process. Despite this fact, 

the clinical study did highlight some com m only used assessment tools th a t show promise with  

regard to assisting the occupational therapist in th e ir clinical screening and assessment process. 

Com m only used tests w ith a tim e com ponent to  give a m easure o f speed of processing may be 

useful in identifying stroke patient who may need to be advised to restrict th e ir fu ture  driving. 

Inclusion of the ADSES as a measure o f driver self efficacy shows promise and may be an effective  

m ethod to include the patient them selves m ore actively in the assessment process. Including a 

significant other in a form al m anner in the early screening and stratification process is also 

indicated.

The assessment o f fitness to drive a fte r stroke in Ireland is an area o f practice th a t is very variable  

in the absence o f agreed guidelines and supporting legislation. This current study is the first study 

to exam ine the occupational therapy contribution in the practice o f fitness to drive in an Irish 

context, indeed it is the first prospectively designed piece o f research to  exam ine the  process o f 

assessing fitness to drive among people w ith  stroke in an Irish context. The findings highlight 

discrepancies and weaknesses in practice in Ireland com pared to  th a t advocated fo r in the  

international literature. How ever, through the exploration o f the qualitative factors that influence  

the clinical screening and stratification o f stroke patients preceding a referral fo r form al driving 

assessment, the study has provided insights into this stratification process that have not been 

addressed in the published literature. The findings from  the current study provide a baseline from  

which fu ture research into this area o f practice can develop as well as providing a fram ew ork  

upon which to begin the developm ent o f clinical practice guidelines and specialised training  

program m es specific to  the context o f practice here in Ireland.

265



References

Adamson, J. (2005). Combining qualitative and quantitative designs. In: Bowling A, & Ebrahim S. 

(Eds.), Handbook o f Health research Methods. Investigation, m easurem ent and analysis. 

M aidenhead: Open University Press.

Advanced Driving Skills Institute. (1985). Driver Perform ance Test. South Palm Harbour, FL.

Advanced Driving Skills Institute. Driver Risk Index. South Palm Harbour, FL.

A jetunm obi, 0 .  (2002). M aking sense o f critical appraisal. London: Arnold.

Akinw/untan, AE., D eW eerdt, W ., Feys, H., Baten, G., Arno, P., & Kiekens, C. (2003). Reliability o f a 

Road Test a fte r Stroke. Archives o f Physical M edicine and Rehabilitation, 8 4 ,1 7 9 2 -6 .

Akinwuntan, AE., D eW eerdt, W ., Feys, H., Baten, G., Arno, P., & Kiekens, C. (2005). The Validity of 

a Road Test a fter Stroke. Archives o f Physical M edicine and Rehabilitation, 86, 421-6.

Akinwuntan, AE., Feys, H., De W eerd t, W ., Baten, G., Arno, P., & Kiekens, C. (2006). Prediction of 

driving a fte r stroke: A prospective study. Neurorehabilitation and N eural Repair, 20, 417-423.

Akinwuntan, AE., Feys, H., De W eerd t, W ., Pauwels, J., Baten, G., & Strypstein, E. (2002). 

D eterm inants o f Driving A fter Stroke. Archives o f Physical M edicine and Rehabilitation, 83, 334- 

41.

Alexandersen, A., Dalen, K., & Bronnick, K. (2009). Prediction o f driving ability a fter inconclusive 

neuropsychological investigation. Brain Injury, 23(4), 313-321 .

Allen, C. (1996). Allen Cognitive Level Test M anual. Colchester, CT: S&S/W orldw ide.

American M edical Association. (2003). Physicians guide to Assessing and Counseling Older Drivers. 

Accessed 1 6 /0 5 /2 0 0 8  from: w w w .am a-assn .o rg /am a/p u b /categ o ry /10791 .h tm l

American Occupational Therapy Association. (2002). Occupational therapy practice fram ew ork: 

Domain and process. Am erican Journal o f Occupational Therapy, 56, 609-639.



A ndrew , D M ., Paterson, DG., &  Longstaf, HP. (1979). M innesota Clerical Test M anual (Revised). 

New  York: The Psychological Corporation.

Austroads. (2003). Assessing fitness to drive fo r  com m ercial and private vehicle drivers: M edical 

standards fo r  licensing and clinical m anagem ent guidelines. Sydney Australia: Austroads Inc.

Bandura, A. (1997). Self-efficacy. The exercise o f control. New  York: W H  Freeman and Company.

Ball, K., & Owsley, C. (1993). The Useful Fields o f V iew  Test: A new technique for evaluating age- 

related declines in visual function. Journal o f the American Optom etric Association, 63, 71-79.

Ball, KK., Roenker, D L , W adley, VG., Edwards, JD., Roth, D L, M cGwin, G., Raleigh, R., Joyce, JJ., 

Cissell, G M ., &  Dube, T. (2006). Can high-risk o lder drivers be identified through perform ance- 

based measures in a departm ent o f m otor vehicles setting? Journal o f the American Geriatrics 

Society, 54, 77-84.

Barbour, RS. (2001). Checklist fo r improving rigor in qualitative research: a case o f the  tail wagging 

to  dog? British M ed ical Journal, 3 2 2 ,1 1 1 5 -1 1 1 7 .

Barnsley, L , McCluskey, A., & M iddleton, S. (2012). W hat people say about travelling outdoors  

after the ir stroke: A qualitative study. Australian Occupational Therapy Journal, 59(1), 71-78.

Bernspang, B.,& Fisher, AG. (1995). A validation o f the  Assessment o f M o to r and Process Skills for 

use in Sweden. Scandinavian Journal o f Occupational Therapy, 2, 3-9.

Bentzel, K. (1995). Evaluation o f sensation. In: Trom bly, CA. (Ed), Occupational therapy fo r  

physical dysfunction, (4*^ ed.). Baltim ore, M aryland; W illiam s and Wilkins.

Borkan, JM. (2004). M ixed methods studies: A foundation fo r prim ary care research. Annals o f  

Family Medicine, 2(1): 4-6.

Bouillon, L., M azer, B., &  Gelinas, I. (2006). Validity o f the Cognitive Behavioural Driver's Inventory 

in predicting driving outcom e. Am erican Journal o f Occupational Therapy, 60 (4), 420 -427 .



Brashear, A., Unverzagt, FM., Kuhn, ER., Glazier, BS., Farlow, M R., Perkins, AJ., &  Hui, SL. (1998). 

Im paired traffic  sign recognition in drivers w ith  dem entia. Am erican Journal o f Alzheimer's  

Disease, M ay/June, 131-137.

Brooke, BT., &  Southward, RD. (2006). An audit o f advice on fitness to drive during accident and 

em ergency d epartm ent attendance. Emergency Medicine Journal, 23, 103-104.

Brooks, JO., Dickerson, A., Crisler, MC., Logan, WC., Beeco, RW., & W itte , JC. (2011). Physician 

knowledge, assessment, and reporting o f o lder driver fitness. Occupational Therapy in Health  

Care, 25(4), 213-224 .

Brouwer, W H ., W ithaar, FK., Tant, M LM ., & van Zom eren, AH. (2002). A tten tion  and driving in 

traum atic brain injury: A question of coping w ith tim e-pressure. Journo/ o f H ead Traum a  

Rehabilitation, 17(1), 1-15.

Brown, T., Mullins, E., & Stagnitti, K. (2008). The reliability o f Perform ance of Healthy Adults on 

Three Visual Perception Tests. British Journal o f Occupational Therapy, 71(10), 438 -447 .

Campbell, MJ., M achin, D., & W alters, SJ. (2007). M edical Statistics. A textbook fo r  the health  

sciences. Chichester: John W iley and Sons Ltd.

CAOT (Canadian Association o f Occupational Therapists). CAOT National W orking Group Report to  

the Coroner. Table 1; M aneuvers to Include during On-road Assessment, Table 2: Behaviors to  

Assess during On-road Assessment. Accessed 1 5 /0 9 /2 0 1 1 . 

w w w .caot.ca /pdfs /R ecom m endation3.pdf

Carpenter, C., &  Suto, M . (2008). Q ualitative research fo r  occupational and physical therapists. A 

practical guide. Oxford: Blackwell Publishing.

Carter, S., &  Henderson, L. (2005). Approaches to qualitative data collection in social science. In: 

Handbook o f Health research M ethods. Investigation, m easurem ent and analysis. Bowling A, & 

Ebrahim S. (Eds.). M aidenhead. Open University Press.

Classen, S., & Lopez, EDS. (2006) Mixed m ethods approach explaining process o f an older driver 

safety systematic literature review. Topics in Geriatric Rehabilitation, 22 (2), 99-112 .



Classen. S., W in ter, SM., Velozo, CA., Bedard, M ., Lanford, DN., Brumback, B., & Lutz, BJ. (2010). 

Item  developm ent and validity testing fo r a self- and proxy report: The Safe Driving Behavior 

M easure. Am erican Journal o f Occupational Therapy, 64, 296-305.

Classen, S., W en, PS., Velozo, CA., Bedard, M ., W in ter, SM ., Brumback, BA., & Lanford, DN. (2012). 

Rater reliability and rater effects o f the Safe Driving Behavior M easure. Am erican Journal o f  

Occupational Therapy, 66, 69-77.

Colarusso, RP., &  Hamill, DD. (1972). MVPT. M o to r-free  visual perception test plates. Novato, CA: 

Academic Therapy Publications.

Colarusso, RP., &  Ham m ill, DD. (2003). M o to r-free  visual perception test 3rd edition M anual. 

Novato, CA: Academic Therapy Publications.

Coleman, RD., Rapport, U ., Ergh, TC., Hanks, RA., Ricker, JH., &  Millis, SR. (2002). Predictors of 

driving outcom e a fte r traum atic  brain injury. Archives o f Physical Medicine and Rehabilitation, 83, 

1415-1422.

Coleman-Bryer, R., Rapport, U ., & Hanks, RA. (2006). Determ ining fitness to drive; 

Neuropsychological and psychological considerations. In: Pellerito, JM. (Ed), Driver Rehabilitation  

and Com munity M obility: Principles and Practice. St Louis, Mo: Elsevier Mosby.

Cook, A., Netuveli, G., & Sheikh, A. (2004). Basic skills in statistics. A guide fo r  healthcare  

professionals. London: Class Publishing.

Creswell, JW. (2009). Research Design: Q ualitative, Q uantitative, and M ixed methods Approaches, 

(3'̂ '* ed.). Thousand Oaks, CA: Sage.

Creswell, JW., Fetters, M D ., & Ivankova, NV. (2004). Designing a mixed methods study in prim ary  

care. Annals o f Family Medicine, 2(1), 7-12.

Creswell, JW., & Plano Clarke, VL. (2007). Designing and Conducting M ixed  M ethods Research. 

Thousand Oaks, Ca: Sage Publications Inc.

Davies, PM. (2000). Steps to follow/. Comprehensive trea tm en t o f patients w/ith hem iplegia, (2" '̂ 

ed.). Berlin: Springer.



Delbecq, AL., Van de Ven, AH., &  Gustafson, DH. (1975). Group Techniques fo r  Program  Planning.

A Guide to Nom inal Group and Delphi Processes. G lenview, IL: Scott, Foresman & Company.

D epartm ent o f Health (2011). N ational policy and strategy fo r  the provision o f neuro

rehabilitation services in Ireland 2011-2015 . Dublin: G overnm ent Publications.

D epartm ent o f Transport and The Road Safety A uthority (RSA) (2006). The regulation o f driving 

instruction in Ireland. Consultation Docum ent. Accessed on 0 6 /1 2 /2 0 1 1  from  w w w .rsa.ie

DeRaedt, R., & Ponjaert-Kristoffersen, I. (2001). Predicting a t-fau lt car accidents o f older drivers. 

Accident Analysis and Prevention, 33, 809-819 .

Devos, H., Akinwuntan, AE., N ieuw boer, A., Truijen, S., Tant, M ., &  De W eerd t W . (2011).

Screening for fitness to drive a fte r stroke: A systematic review  and meta-analysis. Neurology, 76, 

747-756 .

Dickerson, AE. (2006). Securing Samples for Effective Research Across Research Designs. In: 

Kielhofner, G. (Ed). Research in Occupational Therapy: M ethods o f Inquiry fo r  Enhancing Practice. 

Philadelphia: FA Davis Company.

Dickerson, AE., M olnar, U ., Eby, DW ., Adler, G., Bedard, M ., Berg-W eger, M ., Classen, S., Foley, D., 

Horow itz, A., Kerschner, H., Page, 0 . ,  Siiverstein, N M ., Staplin, L., & Trujillo, L. (2007). 

Transportation and aging: A research agenda fo r advancing safe m obility. The Gerontologist,

47(5 ), 578-590.

Dickerson, AE., Reistetter, T., Schold Davis, E., &  M onahan, M . (2011). Evaluating driving as a 

valued instrum ental activity o f daily living. Am erican Journal o f Occupational Therapy, 65(1), 64- 

75.

Dickerson, A., Reistetter, T., & Trujillo, L. (2010). Using an lADL assessment to  identify o lder adults 

w ho need a behind-the-w heel driving evaluation. Journal o f Applied Gerontology, 29(4), 494-506 .

Dickerson, A.E., Stressel, D., Justice, M ., & Luther-Krug, M . (2012). Chapter 12: Behind the W heel: 

Driver Rehabilitation Intervention. In M aguire & Schold Davis (Eds.) Driving and Com munity  

M obility: Occupational Therapy Strategies across the Lifespan. Bethesda, M D: AOTA Publishing.



Di Stefano, M ., & Lovell, R. (2008). Guidelines fo r  Occupational Therapy (OT) Driver Assessors. 

M elbourne, Victoria: VicRoads and OT Australia.

Di Stefano, M ., & M acDonald, W . (2003). Assessment o f older drivers: relationships am ong on

road errors, medical conditions and test outcom e. Journal o f Safety Research, 3 4 ,4 1 5 -4 2 9 .

Di Stefano, M ., & MacDonald, W . (2010). Australian Occupational Therapy Driver Assessors' 

Opinions on Improving On-Road Driver Assessment Procedures. Am erican Journal o f  Occupational 

Therapy, 64, 325-335.

Di Stefano, M ., & MacDonald, W . (2012). Design o f occupational therapy on-road test routes and 

related validity issues. Australian Occupational Therapy Journal, 59(1), 37-46.

Di Stefano, M ., Stuckey, R., & Lovell, R. (2012). Promotion o f safe com m unity mobility: Challenges 

and opportunities fo r occupational therapy practice. Australian Occupational Therapy Journal, 

59(1), 98-102.

Donovan, J., & Sander, C. (2005). Key issues in the analysis o f qualitative data in health services 

research. In: Bowling, A., &  Ebrahim, S. (Eds), Handbook o f Health research M ethods.

Investigation, m easurem ent and analysis. M aidenhead: Open University Press.

DriveABLE Assessment Centres Inc. (1998). DriveABLE Com petence Screen and Road Test. 

Edm onton, Canada.

Driver and Vehicle Licensing Agency (DVLA) (2011). For Medical Practitioners: At a glance guide to 

the current medical standards o f fitness to  drive. Driver and vehicle Licensing Agency, Swansea. 

Accessed 2 5 /1 0 /2 0 1 1  from  w w w .dft.gov.uk/dvla/m edical/atag lance.aspx

Dubois, B., Slachevsky, A., Litvan, I., & Pillon, B. (2000) The FAB: A frontal assessment battery at 

bedside. Neurology, 5 5 ,1 6 2 1 -1 6 2 6 .

Dunn, W ., McClain, LH., Brown, C., & Youngstrom, MJ. (1998). The ecology o f hum an  

perform ance. In: Neistadt, ME., & Crepeau, EB. (Eds), W illard and Spackman's Occupational 

Therapy, 9**' ed. (pp. 525-535). Philadelpia: Lippincott W illiam s and Wilkins.



Dynavision (2000). Perform ance Enterprises, 76 M ajor Buttons Drive, M arkham , Ontario L3P3G7, 

Canada.

Edgeworth, J., Robertson, IH., & M cM illan , T M . (1998). The Balloons Test. Bury St Edmunds UK: 

Tham es Valley Test Company.

Engum, ES., Cron, L., Hulse, CK., & Pendergrass, T. (1988). Cognitive behavioural Driver's 

Inventory. Cognitive Rehabilitation, 6, 34-50.

ESRI (Economic and Social Research Institute) (2010). Activity in acute public hospitals in Ireland 

2009: Section 4. M orb id ity  analysis fo r hospital discharges in 2009. Accessed on 2 6 /1 0 /2 0 1 1  from  

w w w .esri.ie

Finestone, H M ., Guo, M ., O 'Hara, P., Greene-Finestone, L., M arshall, SC., Hunt, L , Jessup, A., &  

Biggs, J. (2011). D epartm ent o f Transportation vs self-reported data on m otor vehicle collision and 

driving convictions for stroke survivors: Do they agree? Traffic Injury Prevention, 12(4), 327-332.

Finestone, H M ., Marshall, SC., Rozenberg, D., Moussa, RC., Hunt, L., &  Greene-Finestone, LS. 

(2009). Differences betw een poststroke drivers and nondrivers. Am erican Journal o f Physical 

M edicine and  Rehabilitation, 88(11), 904-923 .

Fisher, AG. (2003). Assessment o f m otor and process skills: vols. I and II (5̂  ̂ed.). Fort Collins, CO: 

Three Star Press.

Fisk, GD., Owsley, C., & M ennem eier, M . (2002). Vision, a ttention , and self-reported driving 

behaviours in com m unity dwelling stroke survivors. Archives o f Physical medicine and  

Rehabilitation, 83, 469-77.

Fisk, GD., Owsley, C., & Pulley, LV. (1997). Driving a fter stroke: Driving exposure, advice, and 

evaluations. Archives o f Physical M edicine and Rehabilitation, 7 8 ,1 3 3 8 -4 5 .

Folstein, M F., Folstein, SE., & McHugh, PR. (1975). M in i-m enta l state: a practical m ethod of 

grading the  cognitive state o f patients fo r the clinician. Journal o f Psychiatric Research, 1 2 ,1 8 9 -  

198.



Fox, GK., Bowden, SC., & Smith, DS. (1998). On-road assessment of driving competence after Brain 

Impairment: Review of Current Practice and Recommendations for a Standardized Examination. 

Archives of Physical Medicine and Rehabilitation, 79 ,1288-96

Frampton, A. (2003). Who can drive home from the emergency department? A questionnaire 

based study of emergency department physician's knowledge of DVLA guidelines. Emergency 

Medicine Journal, 20, 526-530.

Fricke, J., & Unsworth, C. (2001). Time use and importance of instrumental activities of daily living. 

Australian Occupational Therapy Journal, 48 ,118-131.

Friedman, PJ. (1991). Clock drawing in acute stroke. Age and Ageing, 20,140-145.

Fuller, R. (2005). Towards a general theory of driver behaviour. Accident Analysis and Prevention, 

37, 461-472.

Galski, T., Bruno, RL, & Ehle, HT. (1992). Driving after cerebral damage: A model with implications 

for evaluation. American Journal of Occupational Therapy, 46(4), 324-332.

Galski, T., Bruno, RL, & Ehle, HT. (1993). Prediction of behind-the-wheel driving performance in 

patients with cerebral brain damage: A discriminant function analysis. American Journal of 

Occupational Therapy, 47 (5), 391-396.

Gauthier, L., Dehaut, F., & Joanette, Y. (1989). The bells test: a quantitative and qualitative test for 

visual neglect. International Journal of Clinical Neuropsychology, 11, 49-54.

General Medical Council. (2009). Confidentiality: reporting concerns about patients to the DVLA 

or DVA. Accessed on 25/10 /2011  from

www.gmc-uk.org/Confidentialitv reporting concerns DVLA 2009.pdf

George, S., Clark, M ., & Crotty, M. (2007). Development of the Adelaide Driving Self-Efficacy Scale. 

Clinical Rehabilitation, 21, 56-61.

Glaser, BG. (1965). The Constant Comparative Method of Qualitative Analysis. Social Problems, 12 

(4), 436-445.



Glass, TA., M endes de Leon, C., M aro tto li, RA., & Berkman, LF. (1999). Population based study of 

social and productive activities as predictors o f survival among elderly Americans. British M edical 

Journal, 319, 478-483 .

Golding, E. (1989). M iddlesex Elderly Assessment o f M en ta l State. Bury St. Edmunds: Thames 

Valley Test Company.

Gordon, W ., Ruckdeschel-Hibbard, M ., Egelko, S., Diller, L., Simmens, S., &  Langer, K. (1984).

Single Letter Cancellation (Cancellation H) Test in evaluation o f the deficits associated w ith  right 

brain damage: norm ative data on the  Institute o f Rehabilitation Test Battery. New  York: N ew  York 

University M edical Centre, Institute o f Rehabilitation M edicine.

Griffen, JA., Rapport, U ., Colem an-Bryer, R., &  Scott, CA. (2009). Driving status and com m unity  

integration a fte r stroke. Topics in Stroke Rehabilitation, 16(3), 212-221.

G upta, DR., M ehra , A., &  Gupta, D. (2010). Discharge: Have you advised on driving? Quality and  

Safety in Healthcare, 19(1), 80.

Groeger, JA., &  Grande, GE. (1996). Self-preserving assessment o f skill? British Journal o f 

Psychology, 87, 61-79.

Halligan, P., W ilson, B., &  Cockburn, J. (1991). A short screening test fo r visual neglect in stroke 

patients. In ternational Disability Studies, 12. 95-99.

Hansen, EC. (2006). Successful qualitative health research. A practical introduction. M aidenhead: 

Open University Press.

Hargrave, DD., Nupp, JM., &  Erickson, RJ. (2012). Two brief measures o f executive function in the  

prediction o f driving ability a fte r acquired brain injury. Neuropsychological Rehabilitation: An 

In ternational Journal, D 0 l:1 0 .1 0 8 0 /0 9 6 0 2 0 1 1 .2012 .662333

H eaton, RK., Chelune, GJ., Talley, JL., Kay, GG. et al. (1993). Wisconsin Card Sorting Test m anual. 

Odessa, Florida: Psychological Assessment Resources, Inc.

Heikkila, V W ., &  Kallanranta, T. (2005). Evaluation of the driving ability in disabled persons: A 

practitioners' view . Disability and Rehabilitation, 27(17), 1029-1036.



Heikkila, V M ., Korpelainen, J., Turkka, J., Kallanranta, T., & Summala, H. (1999). Clinical evaluation  

of the driving ability in stroke patients. Acta Neurologica Scandinavica, 99, 349-355.

Helm-Estabrooks, N. (2001). Cognitive Linguistic Quick Test M anual. San Antonio, TX: Pearson.

Hunt, LA., M urphy, CF., Carr, D., Duchek, JM ., Buckles, V., & Morris, JC. (1997). Reliability of the  

Washington University Road Test. A Perform ance-Based Assessment for Drivers w/ith Dem entia of 

the Alzheim er Type. Archives o f Neurology, 54, 707-712 .

Hunter, J., & Brouwer, W . (2009). Driving fitness, ability, skill and behaviour. In; Hunter, J., de 

Vries, J., Brown, Y., & Hekstra, A. (Eds), Handbook o f Disabled Driver Assessment. Ljubljana:

Portare W orking Group.

Hyndman, D., Pickering, RM., & Ashburn, A. (2008). The influence of attention deficits on 

functional recovery post stroke during the  first 12 months a fte r discharge from  hospital. Journal 

o f Neurology Neurosurgery and Psychiatry, 79, 656-663 .

IHF (Irish Heart Foundation) Council on Stroke. (2000). Stroke Care: Towards excellence in stroke 

care in Ireland. Dublin: Irish Heart Foundation.

IHF (Irish Heart Foundation) Council on Stroke (2008). N ational A udit o f Stroke Care. Dublin: Irish 

Heart Foundation.

IHF (Irish Heart Foundation) Council for Stroke. (2010). N ational clinical guidelines and  

reconnmendations fo r  the care o f people with stroke and transient ischemic attack  (revised 

version). Dublin: Irish Heart Foundation.

Itzkovich, M ., Elazar, B., Averbuch, S., Katz, N., & Rahmani, L. (1993). LOTCA Loewenstein  

Occupational Therapy Cognitive Assessment. Pwquannock, NJ: Maddak.

Johnston, J., Stocks, SJ., Datta Chaudhuri, M ., &  Dey, P. (2004). Driving a fter stroke: A study of 

recollection o f advice and compliance w ith  guidelines. In ternational Journal o f Therapy and  

Rehabilitation, 11(8), 355-358.

Julien, H. (2008). Content Analysis. In: Given, LM. (Ed), The Sage Encyclopedia o f Q ualitative  

Research M ethods. Volum e 1. Thousand Oaks CA: Sage.



Justiss, M D ., M ann, WC., Stav, W ., & Velozo, C. (2006). D evelopm ent o f a behind-the-w heel 

driving perform ance assessment for o lder adults. Topics in Geriatric Rehabilitation, 22(2), 121- 

128.

Katz, M H . (2006). Study designs and statistical analysis. A practical guide fo r  clinicians. Cambridge: 

Cambridge University Press.

Katzman, R., Brown, T., Fuld, P., Peck, A., Schechter, R., & Schimmel, H. (1983). Validation o f a 

short orientation-m em ory-concentration  test fo r cognitive im pairm ent. Am erican Journal o f  

Psychiatry, 140, 734-739 .

Kay, LG., Bundy, AC., & Clemson, LM. (2008). Predicting fitness to drive using the  Visual 

Recognition Slide Test (USyd). Am erican Journal o f Occupational Therapy, 6 2 ,1 8 7 -1 9 7 .

Kay, LG., Bundy, AC., & Clemson, LM. (2009). Predicting fitness to drive in people w/ith cognitive 

im pairm ents by using DriveSafe and DriveAware. Archives o f Physical M edicine and Rehabilitation, 

90, 1514-22.

Kay, LG., Bundy, AC., Clemson, L., Cheal, B., & Glendenning, T. (2012). Contribution o f off-road  

tests to predicting on-road perform ance: A critical review o f tests. Australian Occupational 

Therapy Journal, 59 (1), 89-97.

Kiernan, RJ., M ueller, J., Langston, JW., & Van Dyke, C. (1987). The Neurobehavioral Cognitive 

Status Examination; s brief but d ifferentiated  approach to cognitive assessment. Annals o f  

In ternal Medicine, 107, 481-485 .

Klavora, P., Heslegrave, RJ., & Young, M . (2000). Driving skills in elderly persons w ith stroke: 

Comparison of tw o  new assessment options. Archives o f Physical M edicine and Rehabilitation, 81, 

701-705 .

Korner-Bitensky, N., Gelinas, I., M an-Son-Hing, M ., & M arshall, S. (2005). Recom m endations o f the  

Canadian conference on driving evaluation in older drivers. Physical and Occupational Therapy in 

Geriatrics, 23 (2 /3 ), 123-144.



Korner-Bitensky, N., Bitensky, J., Sofer, S., Man-Son-Hing, M ., & Gelinas, I. (2006). Driving 

evaluation practices o f clinicians working in the United States and Canada. Am erican Journal o f  

Occupational Therapy, 60 (4), 428-434 .

Korner-Bitensky, NA., M azer, BL., Sofer, S., Gelinas, I., M eyer, B., M orrison, C., Tritch, L., Roelke, 

M A., & W hite , M . (2000). Visual testing for readiness to drive a fte r stroke: A m ulticentre study. 

Am erican Journal o f Physical M edicine and Rehabilitation, 79 (3), 253-259.

Korner-Bitensky, N., M enon, A., von Zweck, C., & Van Benthem , K. (2010). Occupational 

therapists' capacity-building needs related to older driver screening, assessment, and 

intervention: A Canadawide survey. Am erican Journal o f Occupational Therapy, 64, 316-324 .

Korner-Bitensky, N., & Sofer, S. (2009). The DriveABLE Com petence Screen as a predictor o f on

road driving in a clinical sample. Australian Occupational Therapy Journal, 56, 200-205 .

Korner-Bitensky, NA., Sofer, S., Gelinas, I., & M azer, BL. (1998). Evaluating driving potentia l in 

persons w ith stroke: A survey o f occupational therapy practices. American Journal o f 

Occupational Therapy, 52 (10 ), 916-919.

Korner-Bitensky, N., Toal-Sullivan, D., & von Zweck, C. (2007). Driving and o lder adults: A focus on 

assessment by occupational therapists. Occupational Therapy Now, 9 (5 Sept/O ct), 10-12.

Kuczynski, L., &  Daly, K. (2003). Qualitative M ethods for Inductive (Theory-Generating) Research. 

Psychological and Sociological Approaches. In: Kuczynski, L. (Ed), Handbook o f Dynamics in Parent- 

Child Relations. Thousand Oaks CA: Sage.

Laapotti, S., Keskinen, E., Hatakka, M ., & Katila, A. (2001). Novice drivers' accidents and violations 

-  a failure on higher or low er hierarchical levels o f driving behaviour. Accident Analysis and  

Prevention, 33, 759-769.

Larsson, H., Lundberg, C., Falkmer, T., & Johansson, K. (2007). A Swedish survey of occupational 

therapists' involvem ent and perform ance in driving assessments. Scandinavian Journal o f  

Occupational Therapy, 14, 215-220.

Liddle, J.,& McKenna, K. (2003). O lder drivers and driving cessation. British Journal o f  

Occupational Therapy, 66(3), 125-132.



Lister, R. (1999). Loss of ability to drive following a stroke: The early experiences of three elderly 

people on discharge from hospital. British Journal o f Occupational Therapy, 62(11), 514-520.

Lloyd, S., Cornnack, CN., Blais, K., Messeri, G., McCallum, MA., Spicer, K., & Morgan, S. (2001). 

Driving and dementia: A review/ of the literature. Canadian Journal o f Occupational Therapy, 68 

(3), 149-156.

Logan, PA., Dyas, J., & Gladman, JRF. (2004). Using an interview study of transport use by people 

who have had a stroke to inform rehabilitation. Clinical Rehabilitation, 18, 703-708.

Logan, PA., Gladman, JRF., & Radford, KA. (2001). The use of transport by stroke patients. British 

Journal o f Occupational Therapy, 64(5), 261-264.

Lovell, R., & Di Stefano, M. (2008). Driver Education and rehabilitation course manual. Melbourne, 

Australia: La Trobe University.

Lovell, RK., & Russell, KJ. (2005). Developing referral and reassessment criteria for drivers with 

dementia. Australian Occupational Therapy Journal, 52, 26-33.

Lundberg, C., Caneman, G., Sameulsson, SM., Hakamies-Blomqvist, L., & Almkvist, 0. (2003). The 

assessment of fitness to drive after stroke: The Nordic Stroke Driver Screening Assessment. 

Scandinavian Journal o f Psychology, 44, 23-30.

Lundqvist, A., & Alinder, J. (2007). Driving after brain injury: Self-awareness and coping at the 

tactical level of control. Brain Injury, 21(11), 1109-1117.

Lysack, C., Luborsky, MR., & Dillaway, H. (2006). Gathering Qualitative Data. In: Kielhofner G (Ed), 

Research in Occupational Therapy: Methods o f Inquiry fo r Enhancing Practice. Philadelphia: FA 

Davis Company.

Mazer, B., Korner-Bitensky, N., & Sofer, S. (1998). Predicting ability to drive after stroke. Archives 

of Physical Medicine and Rehabilitation, 79; 743-750.

Marottoli, RA., & Richardson, ED. (1998). Confidence in, and self rating of, driving ability among 

older drivers. Accident Analysis and Prevention, 30 (3), 331-336.



Marshall, SC., M olnar, F., Man-Son-Hing, M ., Blair, R., Brosseau, L , Finestone, H M ., Lamothe, C., 

Korner-Bitensky, N., & Wilson, KG. (2007). Predictors o f driving ability following stroke: A 

systematic review. Topics in Stroke Rehabilitation, 14(1), 98-114.

M ate-Kole, CC., M ajor, A., Lenzar, I., &  Connolly, JF. (1994). Validation o f the quick cognitive 

screening test. Archives o f Physical Medicine and Rehabilitation, 75, 867-875.

McCarron, M O ., Loftus, A M ., & McCarron, P. (2008). Driving a fte r transient ischaemic attack or 

m inor stroke. Emergency M edicine Journal, 25, 358-359.

M cCarthy, DP., & M ann, WC. (2006). Sensitivity and specificity o f the Assessment o f Driving- 

related Skills O lder Driver Screening Tool. Topics in Geriatric Rehabilitation, 22 (2), 139-152.

McKenna, P., Jefferies, L , Dobson, A., &  Frude, N. (2004). The use o f a cognitive battery to  predict 

who will fail an on-road driving test. British Journal o f Clinical Psychology, 43, 325-336.

McKevitt, C., Fudge, N., Redfern, J., Sheldenkar, A., Crichton, S., Rudd, AR., Foster, A., Young, J., 

Nazareth, I., Silver, LE., Rothwell, PM ., &  W olfe, CDA. (2011). Self-reported long-term  needs after 

stroke. Stroke, 4 2 ,1 3 9 8 -1 4 0 3 .

M iller, D., Shewchuk, R., Elliot, TR., & Richards, S. (2000). Nom inal Group Technique: A Process for 

Identifying Diabetes Self-care Issues Among Patients and Caregivers. Diabetes Educator, 26(2), 

305-314.

M ilne, J., & Oberle, K. (2005). Enhancing Rigor in Q ualitative Description. A case study.

Journal o f Wound, Ostomy and Continence Nursing, N ovem ber/D ecem ber, 413-420 .

Mioshi, E., Dawson, K., M itchell, J., Arnold, R., & Hodges, JR. (2006). The Addenbrooke's Cognitive 

Examination Revised (ACE-R): a brief cognitive test battery for dem entia screening. In ternational 

Journal o f Geriatric Psychiatry, 21; 1078-1085.

M oney, JA. (1976). A standardised Road M ap  Test o f Direction Sense m anual. San Rafel, CA: 

Academic Therapy Publications.



Morris, D., Crago, J., & Taub, E. (2000). Wolf Motor Function Test Manual. Constraint-induced 

movement therapy research group. Revised 11/29/00. Birmingham, Alabama: University of 

Alabama.

Neergaard, MA., Olesen, F., Andersen, RS., & Sondergaard, J. (2009). Qualitative description -  the 

poor cousin of health research? BMC Medical Research Methodology, 9 (52). doi: 10.1186/1471- 

2288-9-52. Accessed on 31/08/2011 from https://www.biomedcentral.eom/1471-2288/9/52

Neistadt, ME. (2000). Occupational therapy evaluation fo r  adults. A pocket guide. Baltimore, 

Maryland: Lippincott Williams and Wilkins.

Newman, I., Ridenour, CS., Newman, C., & DeMarco, GMP. (2003). A typology of research 

purposes and its relationship to mixed methods. In: Tashakkori, A., & Teddlie, C. (Eds), Handbook 

of Mixed Methods in Social and Behavioural Research. Thousand Oakes, CA: Sage Publications.

Nouri, FM., Tinson, DJ., & Lincoln, NB. (1987). Cognitive ability and driving after stroke. 

International Disability Studies, 9,110-5.

Nouri, FM., & Lincoln, NB. (1992) Validation of a cognitive assessment: predicting driving 

performance after stroke. Clinical Rehabilitation, 6, 275-281.

Nouri, FM., & Lincoln, N. (1992a). Stroke Driver Screening Assessment: Instruction Booklet. 

Nottingham UK: Nottingham Rehab Ltd.

O'Dwyer, C., & O'Neill, D. (2007). Driving after stroke. Geriatric Medicine, 9(3), 112-113.

O'Sullivan, C., & Chard, G. (2010). An exploration of participation in leisure activities post-stroke. 

Australian Occupational Therapy Journal, 57(3), 159-166.

Owsley, C., Stalvey, B., Wells, J., & Sloane, ME. (1999). Older drivers and cataract: Driving habits 

and crash nsk. Journal o f Gerontology: Medical Sciences, 54A, M203-11.

Pallant, J. (2007). SPSS Survival Manual. A Step by Step Guide to Data Analysis using SPSS fo r  

Window/s. ed. Maidenhead: McGraw Hill, Open University Press.



Patom ella, AH., Caneman, G., Kottorp, A., & Tham , K. (2004). Identifying scale and person 

response validity o f a new assessment o f driving ability. Scandinavian Journal o f Occupational 

Therapy, 11, 70-77.

Patomella, AH., Johansson, K., &  Tham , K. (2009). Lived experience o f driving ability following  

stroke. Disability and Rehabilitation, 31(9), 726-733.

Patomella, AH., Kottorp, A., &  Tham , K. (2008). Awareness o f driving disability in people with  

stroke tested in a simulator. Scandinavian Journal o f Occupational Therapy, 1 5 ,1 8 4 -1 9 2 .

Patomella, AH., Tham , K., Johansson, K., &  Kottorp, A. (2010). P-Drive on-road: Internal scale 

validity and reliability o f an assessment o f on-road driving perform ance in people w ith  

neurological disorders. Scandinavian Journal o f Occupational Therapy, 17, 86-93.

Pattie, A., & Gilleard, C. (1979). M an u a l o f the Clifton Assessment Procedure fo r  the Elderly. Essex 

Hodder & Stoughton.

Patton, M Q . (2002). Q ualitative research and evaluation methods  (3 '‘‘ ed.). Thousand Oakes, CA: 

Sage.

Pearce, A M ., Smead, JM., & Cameron, ID. (2012). Retrospective cohort study o f accident 

outcom es for individuals who have successfully undergone driver assessment following stroke. 

Australian Occupational Therapy Journal, 59(1), 56-62.

Pellerito MJ, Blanc CA. (2006). The driver rehabilitation team : Section I, Prim ary team  m em bers  

and key services. In: Pellerito, MJ. (Ed), Driver Rehabilitation and Com m unity M obility. Principles 

and practice. St Louis Missouri: Elsevier Mosby.

Perrier, MJ., Korner-Bitensky, N., & M ayo, NE. (2010). Patient Factors Associated W ith  Return to  

Driving Poststroke: Findings for a M ulticentre Cohort Study. Archives o f Physical M edicine and  

Rehabilitation, 91. 868-73.

Petzold, A., Korner-Bitensky, N., Rochette, A., Teasell, R., M arshall, S., & Perrier, MJ. (2010). 

Driving poststroke: Problem identification, assessment use, and interventions o ffered by Canadia 

occupational therapists. Topics in Stroke Rehabilitation, 17(5), 371-379.



Podsiadio, D., & Richardson, S. (1991). The tim e "Up & Go": A test o f basic functional m obility for 

frail elderly persons. Journal o f the Am erican Geriatrics Society, 39(2), 142-148.

Portney, LG., &  W atkins, M P. (2009). Foundations o f clinical research. Applications to practice. (3 '‘‘ 

ed.). New  Jersey: Pearson Prentice Hall.

Ranney, TA. (1994). M odels o f driving behaviour: A review o f the ir evolution. Accident Analysis 

and Prevention, 26(6), 733-750 .

Rees, J., McKenna, P., Bell, V., Skucek, E., Nichols, E., & Fisher, P. (2008). The Rookwood Driving 

Battery: Norm ative o lder adult perform ance. British Journal o f Clinical Psychology, 47. 139-151.

Reitan, RM. (1986). Trail M aking: Test m anual fo r  adm inistration and scoring. Tucson, AZ: Reitan 

Neuropsychology laboratory.

Rey, A. (1959). Le Test de Copie Figure Complexe. Paris: Editions centre de psychologie applique.

Richards, L., & M orse, JM. (2007). User's guide to gualitative methods. (2"‘̂  ed). Thousand Oaks, 

CA:Sage.

Robertson, IH., W ard , T., Ridgeway, V., & Nim m o-Sm ith, I. (1994). The Test o f Everyday A ttention. 

Bury St Edmunds: Tham es Valley Test Company.

Robertson, IH., W ard , T., Ridgeway, V., & N im m o-Sm ith, I. (1996). The structure o f norm al human 

attention: The Test o f Everyday A tten tion . Journal o f the In ternational Neuropsychological Society, 

2. 525-534.

RSA (Road Safety A uthority) (2008). Fitness to drive. Your Perspective; Your views? A consultation  

document. Ballina: RSA.

RSA (Road Safety A uthority) (2010). M edica l aspects o f driver licensing. A guide fo r  M edical 

Practitioners 2010 . Ballina: RSA.

Rudinow, J., & Barry, VE. (1994). Invitation to Critical Thinking. 3'̂ '* ed. (Chapter 9 Critiquing 

arguments II: Induction). Forth W orth : Harcourt Brace College Publishers.



Rustad, RD., De Groot, T L , Jungkunz, ML., Freeberg, KS., Borowick, LG., & W anttie , A M . (1993). 

The Cognitive Assessment o f M innesota. London: Psychological Corporation.

Saldana, J. (2009). The coding m anual fo r  qualitative researchers. London: Sage.

Sandelowski, M . (2000). W hatever happened to  qualitative description? Research in Nursing and  

Health. 23, 334-340.

Sandelowski, M . (2010). W hat's  in a name? Qualitative description revisited. Research in Nursing 

and H ealth , 33, 77-84.

Schneider, C. (1998). Com petency Standards fo r Occupational Therapy Driver Assessors. 

M elbourne: OT Australia-Victoria.

Scott, CA., Rapport, U ., Coleman-Bryer, R., Griffen, J., Hanks, R., & McKay, C. (2009). Self- 

assessment o f driving ability and the decision to resume driving following stroke. Journal o f 

Clinical and Experim ental Neuropsychology, 31(3), 353-362.

Selander, H., Johansson, K., Lundberg, C., & Falkmer, T. (2010). The Nordic Stroke Driver Screening 

Assessment as a predictor for the outcom e o f the  on-road test. Scandinavian Journal o f 

Occupational Therapy, 1 7 ,1 0 -1 7 .

Selander, H., Lee, HC., Johansson, K., &  Falkmer, T. (2011). O lder drivers: On-road and off-road  

test results. Accident Analysis and Prevention, 4 3 ,1 3 4 8 -1 3 5 4 .

Shumway-Cooke, A., Brauer, S., & W oollacott, M . (2000). Predicting the Probability fo r Falls in 

Com m unity-Dwelling O lder Adults using the Tim ed Up & Go Test. Physical Therapy, 80(9), 896- 

903.

Slachevsky, A., V illalpando, JM ., Sarazin, M ., Hahn-Barma, V., Pillon, B., & Dubois, B. (2004).

Frontal Assessment Battery and D ifferential Diagnosis o f Frontotem poral Dem entia and A lzheim er 

Disease. Arch Neurol, 6 1 ,1 1 0 4 -1 1 0 7 .

Smith, A. (1968). The Symbol-Digit M odalities Test: A neuropsychological test fo r economic 

screening o f learning and o ther cerebral disorders. Learning Disorders, 3, 83-91.



Smith-Arena, L., Edelstein, L., & Rabadi, MH. (2005). Predictors of a successful driver evaluation in 

stroke patients after discharge based on acute rehabilitation hospital evaluation. American 

Journal of Physical Medicine and Rehabilitation, 85(1), 44-52.

Sohlberg, M M ., & M ateer, CA. (2001). Cognitive Rehabilitation. An Integrated Neuropsychological 

Approach. New York: Guilford Press.

Stapleton, T., Ashburn, A., & Stack, E. (2001). A pilot study of attention deficits, balance control 

and falls in the subacute stage following stroke. Clinical Rehabilitation, 15, 437-444.

Stapleton, T., & Connolly, D. (2010). Occupational therapy practice in predriving assessment post 

stroke in the Irish contest: Findings from a nominal group technique meeting. Topics in Stroke 

Rehabilitation, 17(1), 58-68.

Stapleton, T., Connolly, D., & O'Neill, D. (2012). Exploring the relationship between self-awareness 

of driving efficacy and that of a proxy when determining fitness to drive after stroke. Australian 

Occupational Therapy Journal, 59 (1), 63-70.

Stapleton, T., & McBrearty, C. (2009). Use of standardised assessments and outcome measures 

among a sample of Irish occupational therapists working with adults with physical disabilities. 

British Journal o f Occupational Therapy, 72(2), 55-64.

Stav, WB. (2012). Developing and implementing driving rehabilitation programs: A 

phenomenological approach. American Journal o f Occupational Therapy, 66, e l l - e l9 .  doi 

10.5014/ajot.2012.000950

Stav, WB., Justiss, MD., Belchior, P., & Lanford, DN. (2006). Clinical practice in driving 

rehabilitation. Topics in Geriatric Rehabilitation, 22 (2), 153-161.

Stav, WB., Pierce, S., Wheatley, CJ., & Schold Davis, E. (2005). Driving and Community Mibility. 

American Journal o f Occupational Therapy, 59(6), 666-670.

Stephens, BW., McCarthy, DP., Marsiske, M ., Shechtman, 0 ., Classen, S., Justiss, M ., & Mann, WC. 

(2005). International older driver consensus conference on assessment, remediation and 

counselling for transport alternatives: Summary and recommendations. Physical and Occupational 

Therapy in Geriatrics, 23 (2/3), 103-121.



Steward, B. (2001). Using nom inal group technique to explore com petence in occupational 

therapy and physiotherapy students during first year placements. British Journal o f Occupational 

Therapy, 64(6), 298-304.

Sullivan-Bolyai, S., Bova, C., &  Harper, D. (2005). Developing and refining interventions in persons 

w ith health disparities: The use of Qualitative Description. Nursing Outlook, 5 3 .1 2 7 -3 3 .

Tan, KM., O'Driscoll, A., & O 'Neill, D. (2011). Factors affecting return to driving post-stroke. Irish 

Journal o f M ed ical Science, 180, 41-45.

Tashakkori, A., & Teddlie, C. (2003). The past and fu ture o f mixed methods research: from  data 

triangulation to mixed models designs. In: Tashakkori, A., & Teddlie, C. (Eds), Handbook o f M ixed  

M ethods in Social and Behavioural Research. Thousand Oakes, CA: Sage Publications.

Taylor, RR., & Kielhofner, G. (2006). Collecting Data. In: Kielhofner, G. (Ed), Research in 

Occupational Therapy: M ethods o f Inquiry fo r  Enhancing Practice. Philadelphia: FA Davis 

Company.

Teddlie, C., & Tashakkori, A. (2009). Foundations o f M ixed M ethods Research. Integrating  

Q uantitative and Q ualitative Approaches in the Social and Behavioral Sciences. Thousand Oakes 

CA. Sage Publications.

The Stroke Association (2006). Stroke Statistics (Resources 11). Accessed on 2 6 /1 0 /2 0 1 1  from  

w w w .stroke.org.uk

The Stroke Association (2010). Driving a fte r stroke (Factsheet 2). Accessed on 2 6 /1 0 /2 0 1 1  from  

w w w .stroke.ore.uk

Tyerm an, R., Tyerm an, A., Howard, P., & Hadfield, A. (1986). Chessington Occupational Therapy 

Neurological Assessment Battery. Ashby de la Zouch, Leics: Nottingham  Rehab.

Unsworth, CA., Lovell, RK., Terrington, NS., & Thomas, SA. (2005). Review of tests contributing to  

the occupational therapy off-road driver assessment. Australian Occupational therapy Journal, 52, 

57-74.



Unsw orth, CA. (2007). D evelopm ent and current status of occupational therapy driver assessment 

and rehabilitation in Victoria, Australia. Australian Occupational Therapy Journal, 5 4 ,1 5 3 -1 5 6 .

Unsworth, C. (2007). Using social judgm ent theory to  study occupational therapists' use o f 

in form ation when making driver licensing recom m endations fo r older and functionally im paired  

adults. Am erican Journal o f Occupational Therapy, 61 (5) 493-502.

Unsworth, CA. (2011). Gaining insights to the clinical reasoning that supports an on-road driver 

assessment. Canadian Journal o f Occupational Therapy, 78(2), 97-102.

Unsworth, CA., Pallant, JF., Russell, KJ., & Odell, M . (2011). The occupational therapy driver o ff- 

road assessment B attery (OT-DORA Battery). Bethesda MD: AOTA Press.

Unsworth, CA., Pallant, JF., Russell, K., Odell, M ., & Coulson, M . (2011). In terra ter reliability o f the  

Road Law and Road Craft Test as part o f the OT-DORA Battery fo r off-road driver assessment. 

British Journal o f Occupational Therapy, 74(8), 394-398.

Unsworth, CA., Baker, A., Taitz, C., Siew-Pang, C., Pallant, JF., Russell, KJ., &  Odell, M . (2012). 

D evelopm ent o f a standardised Occupational Therapy -  Driver Off-Road Assessment battery to  

assess o lder and /o r  functionally im paired drivers. Australian Occupational Therapy Journal, 59 

(1), 23-36.

Van Zom eren, AH., Brouwer, W H ., &  M inderhoud, JM. (1987). Acquired brain dam age and driving: 

A review. Archives o f Physical M edicine and Rehabilitation, 68, 697-705.

Vestri, A., &  M archi, S. (2009). Neuropsychological functions and tests. In: Hunter, J., de Vries, J., 

Brown, Y., & Hekstra, A. (Eds), Handbook o f Disabled Driver Assessment. Ljubljana: Portare 

W orking Group.

Vrkljan, BH., M cG rath , CE., &  Letts, U . (2011). Assessment tools for evaluating fitness to drive: A 

critical appraisal o f evidence. Canadian Journal o f Occupational Therapy, 78, 80-96.

W all, 0 . ,  & Chard, G. (2010). "It's complicated to  get someone o ff the  road" -  spouses' 

experiences of driving cessation. Irish Journal o f Occupational Therapy, 38(1), 14-20.



W arren, M . (1998). Brain Injury Visual Assessment B attery fo r  Adults Test M anual. Lenexa, KS: 

visAbilities Rehab Services.

W arrington, EK., & James, M . (1991). The Visual Object and Space Perception Battery. London: 

Pearson.

W echsler, D. (1997). Wechsler A dult Intelligence Scale Revised. New York: Pearson.

W endel, K., Stahl, A., Risberg, J., Pessah-Rasmussen, H., & Iwarsson, S. (2010). Post-stroke 

functional lim itations and changes in use o f m ode o f transport. Scandinavian Journal o f  

Occupational Therapy, 1 7 ,1 6 3 -1 7 4 .

W hiting, S., Lincoln, NB., Bhavnani, G., & Cockburn, J. (1985). The Riverm ead Perceptual 

Assessment Battery. W indsor: NFER-NELSOIM.

W hite , JH., M iller, B., M agin, P., Attia, J., Sturm, J., &  Pollack, M . (2011). Access and participation  

in the com m unity: a prospective qualitative study o f driving post-stroke. Disability and  

Rehabilitation. Early Online, 1-8. 0 0 1 :1 0 .3 1 0 9 /0 9638288 .2011 .623754

W hite , S., & O'Neill, D. (2000). Health and relicensing policies for o lder drivers in the European 

Union. Gerontology, 4 6 ,1 4 6 -1 5 2 .

W ilson, BA., A lderm an, N., Burgess, PW., Emslie, H., & Evans, JJ. (1996). Behavioural Assessment 

o f Dysexecutive Syndrome (BADS). Bury St Edmonds: Tham es Valley test Company.

W ilson, B., Cockburn, J., &  Baddeley, A. (1985). The Riverm ead Behavioural M em ory  Test. Bury St 

Edmunds: Tham es valley Test Company.

Wilson, B., Cockburn, J., &  Halligan, P. (1987). Behavioural Inattention  Test (BIT). Bury St. 

Edmunds: Tham es Valley Test Company.

Wilson, B., Cockburn, J., &  Halligan, P. (1987). D evelopm ent o f a behavioural test o f visuospatial 

neglect. Archives o f Physical Medicine and Rehabilitation, 68. 98-101.

W ithaar, FK., Brouwer, W H ., &  Van Zom eren, AH. (2000). Fitness to drive in o lder drivers w ith  

cognitive im pairm ent. Journal o f the In ternational Neuropsychological Society, 6, 480 -490 .



Yale, SH., Hansotia, P., Knapp, D., & Ehrfurth, J. (2003). Neurologic conditions: Assessing medical 

fitness to drive. Clinical Medicine and Research, 1(3), 177-188.



Appendix 1

Descriptive Results from the Off-road Assessment



APPENDIX 1: Descriptive Results from the Off-road Assessment

The findings from the off-road assessment will be presented under the following headings.

o Physical Function

o Vision and Visual Perception Assessments

o Cognitive Assessments

o Executive Function Assessments

o Adelaide Driving Self Efficacy Scale

o Occupational Therapists Impression

•  Physical Function 

Upper limb

Table 1: Hand Dominance prior to CVA
Right 46 (100%)
Left 0 (0%)

Information recorded on the referral form indicated that 18 (39%) participants had a right side 

hemiparesis, 15 (33%) had a left side hemiparesis, there was no mention of hemiparesis on the 

referral forms of 13 (28%) participants.

At time of occupational therapy off-road assessment 26 (56.5%) participants had no observable 

loss of upper limb function or hemiparesis. Twenty (43.5%) participants had at least some mild 

weakness in one upper limb at time of off-road assessment. The W olf Motor Function Test 

(WMFT) was attempted with these 20 participants. One participant, who was 23 months post 

stroke at the time of the off-road assessment, did not have any functional recovery in the affected 

upper limb and was unable to complete any task on the WMFT, a score of '0' was awarded to this 

participant.

The mean score on the WMFT (n = 19) was 65 with a standard deviation of 12, the median WMFT 

score was 71 with a range of scores from 37 to 75. A ceiling effect was noted on the WMFT with 

five participants obtaining the maximum score of 75 on the test, and 12 participants scored 70 or 

higher on the WMFT. The six participants who scored below 70 on the WMFT are presented in the 

table below, participant ID2 who was unable to complete the WMFT is also included, and four of 

these completed the on-road driving test in an automatic car.



Table 2: Participants Scoring below 70 on the W M FT
ID Side o f CVA W M FT score 

(hem iparetic UL)
Driving Outcome

1 Left CVA -  Right 
hemlparesis

53 Not assessed on-road. OT recommended  
that test should be in an automatic car 
with left accelerator, driving assessor 
assessed participant and agreed that 
automatic car was required, suitable car 
not available

2 Right CVA -  Left 
hemiparesis

0 unable to do any 
tasks

Took test in automatic car. Passed but 
lessons recommended.

10 Right CVA -  Left 
hemiparesis

47 Took test in automatic car. Passed.

14 Left CVA -  Right 
hemiparesis

37 Not assessed on-road, deemed unsafe by 

driving assessor prior to on-road.
22 Left CVA -  Right 

hemiparesis
54 Took test in automatic car. Passed.

27 Right CVA -  Left 
hemiparesis

52 Took test in automatic car. Passed.

45 Right CVA -  Left 
hemiparesis

50 Not assessed -  moved jurisdiction for 
further rehabilitation.

Timed Up and Go Test

All 46 participants completed the Timed Up and Go Test.

Table 3: Timed Up and Go Test (n = 46
M ean (SD) (seconds) 11 .6 (9 .4 )
M edian (Range) (seconds) 8.9 (5.5 to 64)

There were two participants who required more than 20 seconds to complete this test, taking 34 

and 64 seconds respectively, both of these participants had greater lower limb impairment and 

required assistive devices for walking. All other participants were able to complete the up and go 

test in 20 seconds or less, with 30 participants completing the test in 10 seconds or less. Using 

Shumway-Cook et al's (2000) cut-off of 14 seconds, 38 participants completed the test in 14 

seconds or less and 8 participants took greater than 14 seconds to complete the test.

Table 4: Tim ed Up & Go Test N (%)
10 seconds or less 30 (65.2%)
11 to 20 seconds 14 (30.4%)
Greater than 20 seconds 2 (4.4%)

All participants had adequate active range of movement and strength in the lower limbs to 

operate control of the foot pedals.

Proprioception and Stereognosis

All participants were tested for proprioception and stereognosis ability in the upper limbs, and 

proprioception sensation in the lower limbs. No deficits were noted on clinical examination of



these tw o  com ponents for 44  o f the patients referred. Two participants had some difficulty, one 

participant had inaccurate proprioception in both the  right upper and low er limb, and 

stereognosis deficit in the right hand, this participant (ID 1) did not com plete the  on-road test as a 

suitable vehicle was not available. The o ther participant had a to ta l loss o f proprioception below  

the  knee o f the left leg (participants had previous medical history o f diabetes and the loss of 

sensation was longstanding). How ever this participant was driving an autom atic car prior to  the  

stroke so therefore  the loss o f proprioceptive sensation in the  left leg was o f less consequence to  

driving ability, this participant successfully passed the on-road test w ith no restrictions driving the  

autom atic  car.

•  Vision and Visual Perception Assessments

Vision -  Acuity, Fields and Tracking 

Star Cancellation Test 

Letter Cancellation Test 

M o to r Free Visual Perception test

Vision - Visual Acuity

Table 5: Corrective lenses n (%)
No lenses required 8 (17.4%)
Lenses for reading only 16 (34.8%)
Wears lenses when driving 22 (47.8%)

Thirty-nine participants com pleted the Snellen eye chart as part o f the off-road assessment to  test 

visual acuity. Visual requirem ents fo r driving require that the  person has binocular visual acuity o f 

at least 0 .5  (6 /1 2 ), w ith corrective lenses if necessary (RSA 2010). Best perform ance (aided or 

unaided) on the Snellen was recorded, for participants w ho reported wearing glasses when  

driving they w ere tested on the  Snellen while w earing th e ir glasses. Thirty-eight participants had 

the required visual acuity o f 0 .5  fo r driving, one participant w ho norm ally w ore glasses but d idn 't 

bring th em  to  the off-road assessment was able to read fon t size 18 (6 /1 8 , 0.3) unaided.

Table 6: Font size achieved on Snellen Chart n (%)
Snellen font size 6 (6 /6 ) 25 (54%)
Snellen font size 9 (6 /9 ) 11 (24%)
Snellen font size 12 (6 /12 ) 2 (4%)
Snellen font size 18 (6 /18 ) 1 (2%)

At the on-road test the driving assessor checked visual acuity inform ally by asking the participant 

to  read the registration plate o f a car in the distance to satisfy that the participant had the



required visual acuity fo r driving, the driving assessor w/as satisfied that all participants tested  

dem onstrated adequate visual acuity.

Vision - Visual Fields and Visual Tracking

Visual field requirem ent fo r driving requires at least 120° vision along the horizontal meridian w ith  

at least 50° to the left and right o f midline, and 20° up and down (RSA 2010). On confrontation  

testing none o f the participants dem onstrated evidence o f hom onom ous hem ianopia. Two 

participants w ere noted to have some m inor left lateral field deficit but they had m ore than the  

required 120° field o f vision along the horizontal m eridian, both these participants reported  

retinal detachm ent previously. All participants had intact visual tracking on the vertical and 

horizontal meridians.

Star Cancellation Test

All 46  participants com pleted the star cancellation test. The m axim um  score on this test is 54 star 

targets and the recom m ended cut-o ff score on this test is 52.

Table 7: Star Cancellation Test Score n (% )
Score > 52 (Normal) 41 (89.1%)
Score = 51 (Borderline, just below cut-off) 4 (8.7%)
Score = 46 1 (2.2%)

Table 8: Right Side Bias N {%)

YES 12 (26%)
NO 34 (74%)

This test is not norm ally tim ed , therefore  no norm ative data exist as to w hat constitutes an 

acceptable tim efram e w ithin which to com plete this test. The tim e taken to com plete the star 

cancellation test was recorded fo r all participants and revealed a large spread o f tim e to com plete  

the test w ith the fastest participant com pleting the test in 33 seconds and the slowest participant 

taking 5 minutes and 25 seconds.

Table 9: Star Cancellation Test Tim e Scores
M ean (SD) seconds IVIedian (Range) seconds

Tim e taken to  com plete  

(seconds)
84.67 (60.2) 71 (33 to 325)

Time per correct target 
identified (seconds)

1.6 (1.142) 1.33 (0.62 to 6.02)

A tim e per target score was calculated by dividing the tim e taken to com plete the test by the  

num ber o f correct targets identified to get a tim e per target score, the mean tim e per target score 

among the participants is given in the table above. Four participants took a considerably longer



time to complete this test compared to the rest of the participants, taking almost 3 minutes or 

longer to complete the test, the time per target score of these four participants can be observed 

as outliers in the graph.

Star Cancellation test: time per target (seconds)
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time p*r target star cancellation

Figure 1: Histogram of Star Cancellation Test (time per target)

Letter Cancellation Test

All 46 participants completed the letter cancellation test at the off-road assessment. The 

maximum possible number of correct targets is 40 and an acceptable range of scores on this test 

is between 33 and 40 targets, five participants (10.9%) scored below this cut-off of 33 targets.

Table 10: Letter Cancellation Test Scores
Mean (SD) Median (Range)

Number of letters cancelled 
(max = 40)

36.33 (4.48) targets 37.5 (17 to 40) targets

Time to complete test (seconds) 109.15 (64.02) seconds 94 (45 to 384) seconds
Time per correct target 
identified (seconds)

3.09 (1.98) seconds 2.63(1.18 to 10.4) seconds

As with the star cancellation test this test is not normally timed but for the purposes of this study 

the time taken to complete the test was recorded. The fastest participant to complete the test did 

so in 45 seconds and the slowest participant took 6 minutes and 24 seconds. However the fastest 

participant only managed to identify 17 targets which would indicate an impaired performance on 

the test (the next fastest completion time was 47 seconds and this participant managed to score 

the maximum score of 40 in that time frame).



A time per correct target score was calculated by dividing the time taken to complete the test by 

the number of correct targets identified, this calculation was done in an effort to account for 

accuracy as well as speed. The time per correct target score of two participants can be seen as 

outliers in the graph below, both participants taking in excess of 10 seconds to identify each 

correct target. One of these participants presented with speech and language deficits that may 

have influenced the speed of recognition o f the letters.

Letter Cancellation test: time per target (seconds)

Mean >3.09 
S td .D ev.»1 .983 

N>46

2.00 4.00 6.00 8.00 10.00 12.00

time per target letter cancelUtion

Figure 2; Histogram of Letter Cancellation Test (time per target)

Motor Free Visual Perception Test (MVPT)

Forty-five participants attempted the MVPT assessment. One participant was not assessed on this 

assessment due to time constraints at the time of the off-road assessment. Use of the MVPT has 

been reported in the stroke driving literature using a 36 item edition of the MVPT (Mazer et al 

1998, Korner-Bitensky et al 2000, Bouillon et al 2006), the 36 item MVPT was used in the current 

study.
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Figure 3: Histogram of MVPT Scores

Mazer et al (1998) recommended a score of < 30 on the 36 item IVIVPT as predictive of failing the 

on-road test. This cut-off score of <30 was used to classify the MVPT scores of the participants in 

the current study. Using the 36-item MVPT scoring system, the mean score on the MVPT was 32 

(SD 3), the median score was 32 with a range of scores from 23 to 36. Using the recommended 

cut-off score of < 30 for determining likelihood of failing or passing the on-road test, 15 

participants (33.3%) scored below the recommended cut-off indicating that based on the 

published evidence they were likely to fail the on-road test.

Table 11: MVPT Scores and Classification
MVPT Mean (SD) Median (Range) Likely to pass the 

on-road test, 
score >30 
n(% )

Likely to fail the 
on-road test, 
score < 30 
n (%)

32(3) 32 (23 to 36) 30 (66.7%) 15(33.3%)

•  Cognitive Assessments 

Mini Mental State Examination

MMSE scores were recorded for 45 participants. Three participants with left CVA had difficulty 

with this test given the language component, two of these participants were able to complete an 

adapted MMSE that is used by the therapists at the hospital where the study took place, the third



participant was not assessed with the adapted MMSE due to time constraints as he was attending 

for the off-road driving assessment on an outpatient basis. The MMSE results are presented for all 

45 participants and then with the participants who completed the adapted MMSE excluded (n=2). 

Elimination of the two participants who completed the adapted MMSE did not impact on the 

mean or median MMSE scores.

Table 12: MMSE Scores
n Mean (SD) Median (Range)

MMSE (incl adapted MMSE) 45 28 (2) 2 8 (1 9 -3 0 )
MMSE (adapted MMSE excluded) 43 28 (2) 2 8 (2 3 -3 0 )

Addenbrooke's Cognitive Examination -  Revised (ACER)

ACER was completed for 42 participants. Four participants were unable to complete this test, 

three participants had left CVA with resultant aphasia and one patient had significant hearing 

impairment and administration of the test was impossible given the language component. 

Maximum score on the test is 100.

Table 13: ACE-R Scores (n = 42)
Mean (SD) 84 (10)
Median (Range) 86 (53 to 99)

A breakdown of the ACER scores is given based on the five subsections of this test; attention and 

orientation, memory, fluency, language, and visuospatial. A ceiling effect was noted on each 

subsection of the ACER, the fluency subsection of this test showed the greatest range of scores 

with 16 (38%) participants scoring below the 50% mark on this subsection (score of 7 or less).

Table 14: Breakdown of ACE-R Scores
Mean (Standard deviation) Median (Range)

Attention and Orientation (max 
score = 18)

17.17 (1.17) 18 (14 to 18)

Memory (max score = 26) 21.74 (3.8) 23 (11 to 26)
Fluency (max score = 14) 8.21(3.41) 9 (2 to 14)
Language (max score = 26) 23.19 (3.2) 25 (12 to 26)
Visuospatial (max score = 16) 14 (2.06) 14 (8 to 16)
Total ACER Score 84 (10) 86 (S3 to 99)

Normative data on the ACER is provided for people between the ages of 50 and 75 years of age, 

the norms are subdivided for those aged from 50-59 years, 60-69 years, and 70-75 years.

Fourteen participants in this study fell outside this normative age group, five participants were 

under 50 years of age and nine participants were over 75 years of age. For a very general 

comparison those over 75 were compared to the 70-75 year norms, and those under 50 were 

compared to the 50-59 year norms. Of the 42 participants who completed the ACER, 26 (61.9%) 

obtained total ACER scores that were within the normal range and 16 (38.1%) obtained score that



w ere  below the norm al cut-off, how ever these findings m ust be in terpreted w ith caution given 

th a t 14 participants fell outside the  age group norms on this test.

Participants w ith  TIA w ere elim inated from  the analysis and comparisons m ade betw een the to ta l 

ACER scores o f those participants w ith  e ither clear right or left side CVA (n=34) to  check the  

possible im pact o f speech and language deficits typically associated w ith left CVA may have on the  

to ta l ACER score. No significant difference was found betw een  the proportion o f those classified 

w ith in  normal limits on the  ACER by side o f CVA (Pearson's Chi-Square 1.857, d f 1, P = 0 .173) 

(Fisher's Exact test P = 0 .307).

Table 15: ACER Classification by Side of CVA
Right CVA Left CVA Total

Within Normal 14 12 26
Impaired 4 9 13
Total 18 21 39

Test of Everyday Attention (TEA)

Norms are available fo r the  Test o f Everyday A ttention  (TEA) fo r people aged from  18 to  80 years 

of age. Raw scores w ere converted into scale scores for each individual test item  on the TEA as 

per the test manual guidelines, these scale scores w ere then classified as w ithin normal or 

im paired for the person's age group. A scale score o f 5 or less on all the  TEA subtests is consider 

w ith in  the im paired range. Two participants w ere aged over 80  at the tim e o f assessment (both  

w ere 83 years o f age at the tim e o f assessment), rather than elim inate these tw o  participants 

from  the analysis the ir raw scores w ere com pared to the norms available fo r the  65-80  year old 

group and w ere included in the analysis.

Map Search -  Visual Selective Attention

All 46  participants com pleted this subtest o f the TEA. The participant is required to cancel target 

symbols (knife and fork symbols) on a detailed realistic map, the  test requires visual scanning and 

visual a ttention  as there  are m any visual distractions presented on the map. The num bers of 

correct targets identified at the end o f one m inute and at the end of tw o  m inutes are recorded fo r 

each individual participant. A sum m ary o f the correct num ber o f targets identified is outlined in 

the table below.

Table 16; Map Search Scores Mean (SD) Median (Range)
Map Search 1 minute score 24.7(12.1) 22 (7 to 54)
Map Search 2 minute score 44.9 (19) 41.5(14 to 78)



Mean •44.93 
Std. Dev.-19.008 

N -46
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Figure 4; Histogram of Map Search Two Minute Score

At the end of the first minute of testing 33 (71.1%) of the participants were scoring within the 

normal range on this test. Performance after two minutes yielded 40 participants (87%) who 

scored within the normal range for their age group on this test and six participants (13%) were 

classified in the impaired range on the test.

Table 17: Classification of Map Search Scores
Map Search 1 minute score Map Search 2 minute score

Within Normal Range 33 (71.7%) 40 (87%)
Impaired Range 13 (28.3%) 6 (13%)

Elevator Counting - Auditory Sustained Attention

Forty-five participants completed this test. One participant had significant hearing loss and 

therefore was unable to complete any of the auditory tests. This test involves counting auditory 

tone and tests the ability to maintain attention to a task that is not particularly interesting, 

maximum score is 7.



Auditory Sustained Attention - Elevator Counting Subtest

Sustained attention

Figure 5: Histogram of Sustained Attention (Eievator Counting) Scores

A score o f 7 is considered normal on this test, 6 is considered possibly abnorm al and a score o f 5 

or less is classified as abnorm al or im paired. Forty th ree (95.6% ) scored 6 or above on this test, 

and tw o  participants scored well below the cut-o ff score o f six. One o f these participants had a 

significant aphasia which may have im pacted on his counting ability and subsequent score o f tw o.

Elevator Counting with Distraction - Auditory Selective Attention

Forty five participants com pleted this test. The test involves counting strings of low pitched 

auditory tones while avoiding counting the higher pitched 'distractor' tones th a t are interspersed 

among the  target tones, m axim um  score is 10. The m ean score on this test was 7 (SD 3), and the  

m edian score was 9 w ith a range o f scores from  0 to 10. Thirty seven participants (82.2% ) w ere  

classified as w ith in  normal on this test and 8 (17.8% ) w ere classified as im paired. Scoring in the  

im paired range o f this test may indicate problems w ith  distractibility and m aintaining attention  

when there  are com peting stimuli in the environm ent.

Table 18: Elevator Counting with Distraction Classification
Within Normal Range 37 (82.2%)
Impaired range 8 (17.8%)



Auditory Selective Attention - Elevator Counting with Distraction

Mean -7.42 
Std.Dev.-3.13 

N -45

Selective attention

Figure 6: Histogram of Selective Attention (Elevator Counting with Distraction) Scores 

Telephone Search -  Visual Selective Attention

All 46 participants completed this test. The test involves visually scanning an A3 size simulated 

telephone directory page for specific target symbols placed at the start of each telephone 

number, the maximum number of correct symbols is 20. The final score on this test is a time per 

target score, calculated by dividing the time taken to complete the test by the number of correct 

targets marked on the simulated telephone directory sheet, lower time per target scores are 

more favorable.

Table 19: TEA Telephone Search Scores
Mean (SD) Median (Range)

Number of correct targets identified 
(max = 20)

18.3 (1.99) 19 (12 to 20)

Time taken to complete (in seconds) 96.4 (33.8) 93.5 (55 to 212)
Final Score (time per correct target 
score) (in seconds)

5.38(2.09) 4.88 (2.75 to 10.6)

When compared to the norms 34 participants were classified as within normal on the test and 12 

were in the impaired range.



Table 20; Telephone Search Classification
N(% )

Within Normal range 34 (73.9%)
Impaired range 12 (26.1%)
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Figure 7; Histogram of Telephone Search Scores, and Time taken to complete Telephone Search Test 

Telephone Search while Counting

This test involves the  participant com pleting tw o  tasks sim ultaneously, marking targets on a 

telephone directory (as in the telephone search test) while sim ultaneously counting strings o f 

auditory tones. The score from  the  telephone search subtest is included in the calculation to 

arrive at a final score referred to  as a dual task decrem ent score. The dual task decrem ent score 

gives an indication o f divided attention  ability and higher dual task decrem ent scores indicate 

difficulty w ith divided a ttention.

One participant could not com plete this test due to hearing difficulties. Three participants who  

com pleted the test failed to correctly count any o f the auditory string which resulted in a score o f 

zero, including this actual score o f zero in the calculation would falsely classify these participants 

in the norm al range which would be inaccurate w hen the ir ability to  divide attention  was so 

im paired, these th ree  participants w ere awarded a nom inal score o f 1 string correctly counted as 

per the scoring guidelines in the TEA M anual. Dual task decrem ent scores w ere calculated fo r all 

45 participants. Lower dual task decrem ent scores are preferable, the m ean dual task decrem ent 

score o f 10.5 can be interpreted  that the participants w ere on average 10.5 seconds slower per 

target on the dual task com pared to  the single task condition. The m ean dual task decrem ent was



reduced to 6.5 when the three participants who failed to count any auditory string correctly were 

excluded from the analysis.

Table 21; TEA Telephone Search while Counting
Mean (SD) Median (Range)

Whole Group (n = 45) 10.5 (20.9) 2.67 (-0.32 to 231.31)
Three participants who failed to count any 
strings eliminated (n = 42)

6.5 (10.56) 2.46 (-0.32 to 52.96)

When compared to the norms, 31 participants (68.9%) were classified within the normal range on 

this subtest and 14 participants (31.1%) (including the three participants who failed to score on 

the auditory component) were classified as impaired.

Table 22: Telephone Search while Counting Classification
n(%)

Within Normal range 31 (68.9%)
Impaired range 14 (31.1%)

The addition of the dual task increased demands on the divided attention capabilities of the 

participants and resulted in a statistically significant increase in the time required to complete the 

test as well as a significant reduction in the correct number of targets identified. When compared 

to the time taken to complete the Telephone Search task, the time to complete the test was 

significantly slower with the addition of the counting task (Wilcoxon Signed Ranks test, P = 0.025).

Table 23: Comparison of time taken between Telephone Search & Telephone Search while 
Counting
Time Taken (seconds) Mean (Std dev) Median (Range) Wilcoxon Signed Ranks 

Test, P = 0.025*

*sig at P<0.05

Telephone Search 96.4(33.8) 93.5 (55 to 212)
Telephone Search while 
Counting

100.87 (38.5) 93 (35 to 187)

Similarly the number of visual targets identified decreased under dual task conditions and this 

decrease was statistically significant (Wilcoxon Signed Ranks Test, P < 0.001).

Table 24: Comparison of number of targets identified on Telephone Search and Telephone 
Search while Counting
Correct Targets 
Identified

Mean (Std dev) Median (Range) Wilcoxon Signed Ranks 
Test, P < 0.001

Telephone Search 18.26(1.99) 19 (12 to 20)
Telephone Search while 
Counting

15.89 (3.86) 17 (6 to 20)



Only seven participants managed to correctly count all the auditory strings attempted under dual 

task conditions, the other 38 all made errors in the ir counting and includes three participants who 

did not manage to  count any strings correctly.

Table 25; Number of Auditory Strings Attempted and Counted Correctly in the Telephone 
Search while Counting Test
Auditory Strings Mean (Std Dev) Median (Range)
Strings Attempted 8.22 (2.9) 8 (3 to 15)
Strings Correctly Counted 5.38 (2.67) 5 (0 to 13)

Lottery Test

Thirty nine participants completed the Lottery subtest. Participants listen to a 10 minute 

recording o f 'lo tte ry numbers' and there are 10 targets dispersed throughout the recording, the 

test requires the ability to sustain attention to  a monotonous task. Due to the language 

component o f the test, three participants were not assessed due to the level o f the ir speech and 

language d ifficu lty, one participant w ith  hearing im pairm ent couldn't take the test. Three other 

participants who were attending fo r assessment on an outpatient basis did not have sufficient 

tim e available to  complete this test.

The mean score on this test was 8 (SD 2), and the median score was 9 w ith  a range o f scores from 

3 to 10. When compared to the norms o f the test 26 participants (66.7%) were classified w ith in 

the normal range o f scores and 13 (33.3%) were classified in the impaired range.

Table 26: TEA Lottery Test Classification
n(% )

Within Normal range 26 (66.7%)
Impaired range 13 (33.3%)

•  Executive Function Assessments

Frontal Assessment Battery 

Trail Making test A and B 

Zoo Map Test

Frontal Assessment Battery (FAB)

The FAB was completed by 42 participants. Four participants did not complete this test, three 

participants had speech and language deficits, and one participant attending on an outpatient 

appointment did not take the test due to  tim e constraints. The mean FAB score was 15.6 (SD 2.2), 

and the median FAB score was 16 w ith  a range o f scores from  10 to 18.
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Figure 8: Histogram of FAB Scores

When applying a cut-off score of 12 (as recommended by Slachevsky et al 2004) five participants 

scored in the impaired range (score <12). All bar one of these participants scored above 24 on the 

MMSE, this participant scored 11 on the FAB and scored 23 on the MMSE.

Trail M aking  Test A &  B

Trail Making test A w/as completed by 45 participants and 42 participants were able to complete 

Trail IVlaking test B. The test is scored by time taken to complete, time taken to complete the tests 

is provided in the table below.

Table 27: Trail Making Test A & B Scores
Mean (SD) (seconds) Median (Range) (seconds)

Trail Making A (n = 45) 67.7 (43.7) 55 (24 to 226)
Trail Making B (n = 42) 183 (101) 159 (63 to 415)

The ADReS guidelines as quoted by McCarthy and Mann (2006) recommend a cut-off of 180 

seconds for the Trail Making Test Part B to determine fitness to drive. When applied to this 

sample 25 (58.1%) participants would be classified within the fit to drive criteria and 18 (41.9%) 

would be deemed unfit.
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Figure 9: Histogram of Trail Making Test B tim e

How ever, a meta-analysis o f stroke specific studies recom m ended a m ore conservative cut-o ff 

score o f 90 seconds (Devos et al 2011), using this cu t-o ff o f 90 seconds only 7 participants (16.6% ) 

w/ould be classified as safe to  drive and 35 (83.3% ) would be classified as unsafe drivers needing  

intervention.

Zoo Map Test

Forty-two participants com pleted the Zoo IVlap test. Four participants w ere not assessed on this 

test due to com m unication difficulties, th ree participants w ith  aphasia and one participant who  

had significant hearing loss w ere  not assessed due to difficulty adm inistrating the test and test 

instructions.

Zoo M ap  test part one is perhaps m ore sensitive to  executive dysfunction as it is a novel task 

requiring planning, organization and sequencing a route around a zoo while adhering to  a set o f 

rules throughout the execution o f the task. The same task is then re-adm inistered in test tw o  but 

this tim e the task really just requires the ability to  fo llow  w ritten  instructions as the route is 

presented in the form  of step by step w ritten  instructions for the participant to  follow.



Zoo Map Test one

The maximum possible score on zoo map te s t  one is eight, a score of eight is awarded if the 

person completed the task by visiting all eight required places in the correct order. Errors incurred 

for not adhering to the rules of the task or visiting inappropriate locations are deducted from the 

sequencing score of 8 to get the  overall score for part one of this test.

The mean score of the  42 participants on zoo map test one was 1.93 (SD 3.52), and the  median 

score was 2.5 with a range of scores from -6 to  8. Fourteen participants (33.3%) scored zero or 

less on this test. These participants tended  to  score a low sequence score and then when the 

num ber of errors were subtracted they ended up with a negative overall score on part one of the 

test. Four participants (9.5%) managed an errorless performance and scored the  maximum score 

of eight on this test.
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Figure 10: Histogram of Zoo Map Test one scores

The zoo map tes t  is also timed. The mean time taken to complete zoo map test one was 153.9 

seconds (SD 80.2 seconds), the median time taken was 135 seconds with a range of time from 48 

to 478 seconds.
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Figure 11: Histogram of time tal<en to complete Zoo Map Test One 

Zoo M ap Test tw o

On zoo map test two the participant repeats the zoo map test one, but this time with a detailed 

step by step list of written instructions. The mean score on zoo map two was 7.31 (SD 1.63), and 

the median score was 8 with a range from 1 to 8. The difference in scores between zoo map one 

and zoo map two was significant when tested using Wilcoxon Signed Ranks Test (P < 0.001), 37 

participants showed improved scores on the zoo map two test, for five participants their score 

remained the same, no participants had decreased scores on zoo map two compared to zoo map 

one.

The time taken to complete zoo map two showed a reduction compared to zoo map one time. 

The mean time to complete zoo map two was 75.5 seconds (SD 30.6 seconds). The median time 

taken was 67.5 seconds with a range of time taken to complete the test from 30 to 183 seconds. 

This reduction in time was significant when tested using Wilcoxon Signed Ranks test (P < 0.001). 

For 40 participants the time to complete the zoo map test decreased on the second attem pt, 

while for two participants the time taken increased. For the two participants who took longer on 

zoo map two their scores on zoo map one were poor (-3 and 0), but their scores improved on zoo 

map two (0 and 4 respectively), but the improved scores was associated with an increase in the 

time taken.



Table 28: Comparisons of time and scores on Zoo Map Test One and Zoo Map Test Two

Zoo Map Test one Zoo Map Test two
Wilcoxon Signed 
Ranks Test

Mean (SD) Median (Range) Mean (SD) Median (Range)
Score 1.93 (3.52) 2.5 (-6 to 8) 7.31,(1.63) 8, (1 to 8) P < 0.001

Time in 
seconds

153.9, (80.2) 135, (48 to 478) 75.5, (30.6) 67.5, (30 to 183) P < 0.001

The total possible score on the Zoo map test is 16 (combined zoo map one and zoo map two 

scores). The mean total zoo map score was 9.24 (SD 4.4), and the median score was 10 with a 

range of total scores from -1 to 16. The mean total time taken to complete the zoo map test (zoo 

map one time plus zoo map two time) was 229 seconds (SD 103), and the median time taken to 

complete the total zoo map test was 189 seconds with a range to time from 88 to 661 seconds.

Table 29: Combined time and scores for Zoo Map Test (zoo map one plus zoo map test two)
Mean (SD) Medial (Range)

Total Zoo Map Score 9.24 (4.4) 10 (-1 to 16)
Total Zoo Map Time (seconds) 229 (103) 189 (88 to 661)

There are no normative data available for individual subtests of the BADS. Profile scores for the 

total zoo map test were calculated for the participants in the study. The profile score takes into 

account the scores obtained on zoo map test one and two with the error scores subtracted. Time 

penalties are subtracted if the planning time or execution time on version two exceeds the limits 

allowed, this final score is converted to an overall profile score. Profile scores range from <0 to 4, 

a profile score of 4 would indicate that the person completed both versions of the test with no 

sequence errors, no execution errors and no time penalties. Four participants (9.5%) managed to 

complete the test with no errors and obtained a profile score of 4.

Table 29: Overall Zoo Map Test Profile Score
Profile Score N (%)

< 0 3 (7.1%)
1 8 (19%)
2 11 (26.2%)
3 16 (38.1%)
4 4 (9.5%)

•  The Adelaide Driving Self Efficacy Scale (ADSES)

The ADSES was completed by 45 participants at the time of the off-road assessment to give an 

indication of how each participant perceived their own driving ability and competence to 

complete driving tasks. One participant was unable to complete the ADSES due to the level of 

speech and language difficulties. Breakdown of ADSES score are given in the table below.



W hen available a fam ily m em ber was asked to com plete the  adapted ADSES by proxy w here they  

rated how safe they fe lt the person being assessed was fo r the driving item s in the ADSES form . 

Tw enty-n ine ADSES by proxy form s w ere com pleted by a fam ily m em ber.

A ceiling effect was noted on both ADSES and ADSES by proxy, but a greater range o f scores w ere  

recorded by the proxy raters. The ADSES and ADSES by proxy scores w ere significantly correlated  

at the tim e o f the off-road assessment, Spearman's rho 0 .565 , P = 0 .002 . W hen the overall ADSES 

and ADSES by proxy scores w ere compared using the M ann W hitney U test, no significant 

differences w ere found betw een the ratings o f the person them selves or that o f the significant 

other (U = 618.5 , P = 0 .706).

Table 30: Comparison of ADSES and ADSES by proxy scores
Mean score (SD) Median score (Range) Mann Whitney U test

ADSES (n = 45) 107.3 (12.63) 111 (70 to 120) U = 618.5 
P = 0.706 
Not significant

ADSES by proxy (n = 29) 103.3 (18) 112 (56 to 120)

final outcome
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#  safe for restricted driving
•  did not complete on-road
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Figure 12: Scatter Plot of ADSES and ADSES by proxy scores at off-road assessment



A descriptive breal<down of the items of the ADSES is provided in the table below. A ceiling effect 

was noted on all the individual items on both the ADSES and the ADSES by proxy scores. For each 

individual item on the scale the tendency was that the ADSES by proxy mean score was lower 

than the ADSES mean score.

Table 31: Breakdown of scores on ADSES and ADSES by proxy
ADSES Items ADSES 

|n = 45]
score ADSES by Proxy score (n= 

29)
min max mean min max mean

Driving in local area 4 10 9.49 5 10 9.21
Driving in heavy traffic 3 10 9.00 3 10 8.86
Driving in unfamiliar area 2 10 7.64 2 10 7.59
Driving at night 2 10 8.60 3 10 8.03
Driving with passengers 3 10 9.29 3 10 8.86
Responding to signs & 
signals

4 10 9.22 4 10 9.00

Roundabout 6 10 9.29 5 10 9.14
Merge 6 10 9.16 5 10 8.93
Turning right 6 10 9.31 5 10 8.97
Planning travel to new 
destination

4 10 8.51 3 10 8.50

Driving in high speed 5 10 9.16 2 10 8.34
Parallel parking 4 10 8.62 4 10 8.52

•  Overall Occupational Therapy Impression following off-road Assessment

A visual analogue scale was used to record the assessing therapist's overall impression of the 

person's suitability to return to driving following the completion of the off-road test. The 

assessing therapist's impression was a composite of the person's general presentation and 

approach to the off-road test, scoring pattern, driving history and their anticipated future driving 

needs. A rating was given based on a scale of 1 to 10 ,1  indicating that the assessing therapist felt 

that the person was unsafe to go return to driving and 10 indicating that the therapist felt that the 

person was completely safe to return to driving.

The research therapist completed 41 off-road assessments and recorded an overall impression 

score for these 41 participants, five participants were assessed by the treating therapist and did 

not have the overall impression recorded. The mean overall impression of driving suitability score 

was 7 (SD 2), and the median score was 8 with a range of scores from 3 to 10. While no criteria 

exist to determine suitability to drive or not based on this rating, the general impression would be 

that patients scoring four and below were perhaps considered not presently suitable to drive 

similar to the interpretation of a VAS used by Heikkila et al (1999).



Table 32: Breakdown of Occupational Therapist's 
impression (VAS score)

N {%)
Score of 4 or less 5 (12.2%)
Score between 5 & 7 12 (29.3%)
Score between 8 & 10 24 (58.6%)

10-

OT impression of driving ability

Figure 13: Histogram of scores of Occupational Therapist's impression of driving suitability

Mean = 
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Appendix 2

Driving Patterns Prior to Stroke Onset and Driving Patterns at 

month Follow-up



Appendix 2: Driving Patterns Prior to Stroke Onset and Driving Patterns at six month Follow-up

Driving patterns at baseline

Participants were asked to describe their typical driving activity up to the time of stroke onset.

This was an open ended question and participants gave varying responses that are summarized in 

the graph below. The most frequently reported driving activities were driving to the local shops (n 

= 31, 67%), followed by driving to visit and maintain contact with family and friends (n = 20, 43%).

Twenty-two participants (48%) were under 65 years of age at the time of assessment which may 

explain the high proportion of participants reporting work related driving prior to stroke onset. 

Nineteen participants (41%) reported driving to/from  work or other work related driving as part 

o f their typical driving activity prior to stroke onset. In addition to driving to and from work 

several participants reported that driving was a requirement of their work, in total five 

participants reported that they were taxi drivers up to the onset of the stroke, three reported 

needing to do regular site visits as part of their work, two drove trucks for a living, one drove 

heavy plant machinery, one was a painter/decorator and traveled between work sites, and one 

was a postman.

Twenty-five participants reported that they were officially retired, however, two continued to be 

involved in work. One person continued to drive a taxi to supplement his pension income and one 

other participant worked part-time in a family business.

Seventeen (37%) participants reported that they would regularly have driven long distances prior 

to the stroke onset, mostly traveling to various parts of the country to visit family or for short 

holidays. Sixteen (35%) participants reported needing to drive to enable participation in hobbies 

and interests such as bridge, fishing, gym, yoga, golf, shooting, allotment, photography, art class 

and choir practice. Two participants mentioned driving just for the sake of driving, going for a 

drive to pass the time. Two participants reported needing to drive to get their children to and 

from school while four others reported that they would sometimes do the school runs to collect 

grandchildren when their own adult children were unavailable to do so. In the other category, two 

participants described how they would regularly drive to visit the grave of their deceased spouses.
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Figure 1: Bar graph of typical driving activity prior to stroke onset

At the off-road assessment participants were asked to indicate whether they drove in certain 

circumstances or limited their driving in any way prior to the stroke onset. Forty-one (89%) 

participants indicated that they would carry passengers, mostly this would be spouses, family 

members etc, but the participants who were taxi drivers would be carrying paying passengers. 

Although some participants had made changes to their driving patterns, 39 (85%) reported that if 

they had to, they would drive on the motorway or that they would not necessarily avoid 

motorway driving. Similarly for other driving situations such as driving in rush hour, at night time, 

using multi-storey car parks, and driving in the city centre a large proportion of participants 

indicated that they would not actively avoid these driving situations. Thirty-five (76%) participants 

indicated that they would not be deterred from driving in bad weather conditions although they 

may avoid adverse conditions such as snow. Only 10 (21%) participants reported that they tended 

to limit their driving to their local area but not totally restricted to local area driving prior to the 

stroke onset.



Specific driving context

Driving conditions

Figure 2: Typical driving conditions of reported by participants 

Changes to Driving habits

Tw enty-tw o  participants (48% ) reported that they had changed the ir driving habits in the year 

preceding the strol<e onset. The most com m on change was to  reduce the  am ount o f driving (n = 

12, 26% ), 7 (15% ) people stopped or reduced th e ir night tim e driving and 3 (6.5% ) participants 

each reported driving slower and avoiding driving in bad w eather.

Some participants made com m ents that w ere transcribed by the researcher on the interview  form  

by way o f explaining the ir changed driving patterns. O f those who reduced the am ount o f driving 

they did, seven specifically m entioned having reduced th e ir driving since retirem ent. Visual 

problem s w ere also cited as creating difficulties w ith  driving, particularly driving at night as 

reported by th ree  participants ("(l)avoid  driving a t  night, a fra id  I m ight knocl< somebody down and  

being blinded by oncoming traffic  a t  n ight" ID 18). One participant explained th a t as a 

consequence o f reduced vision he had reduced his driving speed ("/ was a very fa s t driver, realized  

m y sight w asn 't so good but I have slowed down m y driving speed" IDS). Slowed reaction tim es  

w ere reported by tw o participants as a reason for reduced driving and driving slower ("(l)have  

slowed down a bit, m aybe m y reactions were not as good, no t as fa s t"  ID2, "M y age and reactions  

are not w h at they used to be, I drive accordingly, I drive defensively now " IDS).
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Figure 3: Self reported changes to driving patterns and behaviours

Pattern of driving at six month follow-up

Six month follow-up questionnaires describing typical driving patterns were returned by 27 

participants w ith varying levels o f completeness. All 27 had returned to drive follow ing the on

road test and continued to drive at six month follow-up. All 27 indicated the ir frequency o f driving 

during a typical week w ith seven participants (26%) reporting that they drove on a daily basis. The 

highest proportion o f those driving at fo llow-up typically drove three or four days per week (n = 9, 

34%).
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follow-up (n = 27)
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Figure 4: Frequency of driving at 6 month follow-up



The m ajority o f participants reported driving to do the shopping (n = 26). Driving to  facilitate  

social contact and connections by visiting fam ily, visiting friends and engaging in social activities 

w ere  also com m on. Only one participant reported continuing to undertake long distance driving 

at six m onth follow-up.

Typical driving destinations at 6 
month follow-up

long journeys 
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Figure 5: Typical journeys at 6 month follow-up

A num ber o f participants provided some qualitative inform ation to the open ended questions in 

relation to the ir driving ability and driving patterns at fo llow -up. A num ber o f participants 

reported avoidance behaviours in relation to driving; avoiding certain driving situations 

particularly avoiding night driving (" I am  not yet driving a t n ight as I fe e l less confident when the  

light goes dow n" ID 8, "/ avoid night driving, I still fe e l fa ir ly  confident driving during the day" ID  

34). Also avoiding driving in rush hour and in unfam iliar areas ("/ avoid rush hour, as m y tim e is m y  

own I can avoid rush hour" ID 28, "He is driving less, staying local and sticking to day tim e only" ID  

4 0  proxy report, "Stick to fa m ilia r  routes but always use 'Sat N av ' as sense o f direction is poor 

since stroke" (ID 31).

A num ber o f participants reported that they had reduced th e ir driving speed and avoiding driving 

long journeys, ("/ have not undertaken any long journeys" ID 8, "I am  driving a lo t slower, avoid  

rush hour and long journeys" ID 38).

A num ber o f participants m ade com m ents in relation to the ir self perceived driving skill at fo llow - 

up. Some reported that their driving skill was not affected ("I fe e l fin e  a t  driving, no problem " ID 4,



"Driving and concentration are no different from previously" ID 5). However, a number of 

participants referred to tiie  fact that driving now requires more attention and concentration, 

needing to tal<e more care, and situations where they felt less confident than previously, ("I am 

nervous about taking any chances" ID 8, "I am less confident on busy motorways and in heavy 

traffic" ID 10, "I have to pay more attention whereas before I seemed to have a natural ability to 

drive" ID 25).

A number of responses were indicative of an increased level of awareness resulting from 

undertaking the driving assessment process and how driving now demanded a new focus ("/ take 

more care at road junctions and at roundabouts, more aware o f the need to stay focused" ID 17, 

"Pay more attention to road conditions, observing the speed lim it and road works etc" ID 11, 

"Cautious and drive with more concentration" ID 31).

A number of other problem areas were identified by some of the respondent at six month follow- 

up such as fatigue ("I find  I tire very easily" ID 8), and decreased confidence ("I am more nervous, I 

get more frustrated than before" ID 38, "Less confident at junctions and overtaking" ID 25). Some 

driving specific tasks that were difficult were also referred to, such as difficulty with reversing and 

parking ("I find  it  difficult to reverse out o f parking spaces" ID 8, "I am less confident reversing" ID 

43, "I am not parking as well and not using my left hand as well" ID 10).



Appendix 3

Breakdown of On-road Tests

o TRIP scores awarded by the occupational therapy researcher 

and the driving assessor 

o JRHREF scores awarded by the occupational therapy researcher



Appendix 3: Breakdown of On-road Tests

TRIP scores awarded at on-road test, and breakdown of Research OT and Driving Assessor 

rating on TRIP subcomponents

Table 1; Breakdown of TRIP component scores, and TRIP total scores awarded by OT and driving 
assessor

OT Ratings (n = 
30)

Driving Assessor 
Ratings (n = 13)

Mean (SD) 
Median (Range)

Mean (SD) 
Median (Range)

Lateral Position on the road (9 items, max score = 35) 31.1 (4.58) 
32.5 (21 to 35)

33.6 (2.79) 
35 (25 to 35)

Lane position change (4 items, max score = 16) 14.6 (2.17) 
15.5 (9 to 16)

15 (1.16)
15 (12 to 16)

Distance from car in front (3 items, max score = 11) 10(1.3) 
11(6 t o l l )

10.6 (0.65) 
11(9 to 11)

Speed (3 items, max score = 11) 9.3 (1.45) 
9 (6 to 11)

9.23 (0.93) 
9(8  to 11)

Visual behaviour and communication (9 items, max 
score = 36)

32.8 (4.42) 
35 (21 to 36)

34.5 (1.33) 
35 (32 to 36)

Traffic signals {2 items, max score 8) 7.43 (0.97) 
8 (5 to 8)

7.69 (0.48) 
8 (7 to 8)

Mechanical operations (3 items, max score 12) 10.9 (1.27) 
11 (8 to 12)

11.7 (0.48) 
12 (11 to 12)

Anticipation (2 items, max score 8) 7.33 (0.92) 
8 (5 to 8)

7.54 (0.78) 
8 (6 to 8)

Understanding, perception and quality of traffic 
participation (2 items, max score 8)

7.33 (1.09) 
8 (4 to 8)

8 (0.00) 
8(8)

Turning right (11 items, max score 44) 40.3 (4.27) 
41.5 (28 to 44)

42.6(1.12) 
43 (40 to 44)

Joining the traffic stream (5 items, max score 20) 16.9(5.02) 
18.5 (0 to 20)

19.5 (1.39) 
20 (15 to 20)

TOTAL TRIP SCORE
188.1 (21.41)

193.5 (132 to 
209)

200 (7)

201 (183 to 209)

JRHREF scores as Awarded by Research OT at On-road Test

Table 2: Breakdown of JRHREF component scores awarded by OT
OT ratings (n = 30)
Mean (SD) Median (Range)

Use of controls (4 items, max score 20) 18.6 (1.94) 19.5(12 to 20)
Manoeuvres (15 items, max score 75) 60.3 (6.37) 60.5 (42 to 70)
Specific goals (7 items, max score 35) 32.8 (2.76) 33.5 (23 to 35)
Generic skills (8 items, max score 40) 37.8 (3.93) 39.5 (23 to 40)
TOTAL JRHREF Score 149.5 (13.48) 153.5 (112 to IBS)



Appendix 4

Tables of Analysis

o Comparison of Off-road Scores across all Three outcome 

groupings (n = 46) (Kruskal Wallis analysis), 

o Relationship between Off-road and On-road Scores (Spearman's 

Correlation)

o Comparison between off-road scores of the Unrestricted and 

restricted drivers (Mann-Whitney U Test)



Appendix 4: Tables of Analysis

Comparison of Off-road Scores across all Three Outcome Groupings (n = 46)

The occupational therapy off-road scores o f all participants (n = 46) w ere  com pared across the  

th ree  final outcom e groupings of those w ho w ere cleared fo r unrestricted driving, those who  

w ere  advised to restrict the ir driving, and those who com pleted the off-road assessment only but 

did not take the on road test. Kruskal Wallis Analysis com paring scores fo r the w hole sample (n = 

46) on the off-road assessment across these th ree  outcom e groups is provided in table 1.

Table 1: Kruskal W allis analysis comparing scores on all off-road measures across the three  

outcom e groups
Off-Road Assessment Number within each outcome 

subcategory
Kruskal Wallis Analysis P 
value

ACER Unrestricted, n = 26 
Restricted, n = 7 
Not assessed, n = 9

P = 0.027*

MMSE Unrestricted, n = 26 
Restricted, n = 8 
Not assessed, n = 11

P = 0.042*

Star Cancellation Test (Score) Unrestricted, n = 27 
Restricted, n = 8 
Not assessed, n = 11

P = 0.262

Star Cancellation Test (Time) Unrestricted, n = 27 
Restricted, n = 8 
Not assessed, n = 11

P = 0.025*

Star Cancellation T e s t- t im e  per 
target

Unrestricted, n = 27 
Restricted, n = 8 
Not assessed, n = 11

P = 0.018*

Letter Cancellation Test (Score) Unrestricted, n = 27 
Restricted, n = 8 
Not assessed, n = 11

P = 0.641

Letter Cancellation Test (Time) Unrestricted, n = 27 
Restricted, n = 8 
Not assessed, n = 11

P = 0.074

Letter Cancellation Test -  tim e per 
target

Unrestricted, n = 27 
Restricted, n = 8 
Not assessed, n = 11

P = 0.131

TEA -  Map Search 1 minute Score Unrestricted, n = 27 
Restricted, n = 8 
Not assessed, n = 11

P = 0.06

TEA -  Map Search 2 minute Score Unrestricted, n = 27 
Restricted, n = 8 
Not assessed, n = 11

P = 0.079

TEA -  Elevator Counting (auditory 
sustained attention)

Unrestricted, n = 27 
Restricted, n = 7 
Not assessed, n = 11

P = 0.475

TEA -  Elevator Counting with 
Distraction (auditory selective 
attention)

Unrestricted, n = 27 
Restricted, n = 7 
Not assessed, n = 11

P = 0.058

TEA-Telephone Search (visual 
selective attention)

Unrestricted, n = 27 
Restricted, n = 8 
Not assessed, n = 11

P = 0.058

TEA-Telephone Search (no. of 
targets identified)

Unrestricted, n = 27 
Restricted, n = 8 
Not assessed, n = 11

P = 0.023*

TEA-Telephone Search (time to 
complete)

Unrestricted, n = 27 
Restricted, n = 8 
Not assessed, n = 11

P = 0.097



TEA -  Lottery (complex sustained 
attention)

Unrestricted, n = 26 
Restricted, n = 6 
Not assessed, n = 7

P = 0.861

TEA-Telephone Search while 
Counting (divided attention)

Unrestricted, n = 27 
Restricted, n = 7 
Not assessed, n = 11

P = 0.018*

TEA-Telephone Search while 
Counting (no. o f targets identified)

Unrestricted, n = 27 
Restricted, n = 7 
Not assessed, n = 11

P = 0.086

TEA-Telephone Search while 
Counting (time to complete)

Unrestricted, n = 27 
Restricted, n = 7 
Not assessed, n = 11

P = 0.698

TEA-Telephone Search while 
Counting (no. o f correct strings 
counted)

Unrestricted, n = 27 
Restricted, n = 7 
Not assessed, n = 11

P = 0.055

BADS -  Zoo Map Test 1 minute Score Unrestricted, n = 26 
Restricted, n = 7 
Not assessed, n = 9

P = 0.29

BADS -  Zoo Map Test 1 minute Time Unrestricted, n = 26 
Restricted, n = 7 
Not assessed, n = 9

P = 0.055

BADS -  Zoo Map Test 2 minute Score Unrestricted, n = 26 
Restricted, n = 7 
Not assessed, n = 9

P = 0.481

BADS -  Zoo Map Test 2 minute Time Unrestricted, n = 26 
Restricted, n = 7 
Not assessed, n = 9

P = 0.091

BADS -  Zoo Map Test Total Raw 
Score

Unrestricted, n = 26 
Restricted, n = 7 
Not assessed, n = 9

P = 0.202

BADS -  Zoo Map Test 
Time to complete tota l test

Unrestricted, n = 26 
Restricted, n = 7 
Not assessed, n = 9

P = 0.087

BADS -  Zoo Map 1 errors Unrestricted, n = 26 
Restricted, n = 7 
Not assessed, n = 9

P = 0.352

Trail Making Test A Unrestricted, n = 27 
Restricted, n = 8 
Not assessed, n = 10

P = 0.150

Trail Making Test B Unrestricted, n = 26 
Restricted, n = 8 
Not assessed, n = 8

P = 0.295

FAB Unrestricted, n = 26 
Restricted, n = 7 
Not assessed, n = 9

P = 0.006**

ADSES Unrestricted, n = 27 
Restricted, n = 8 
Not assessed, n = 10

P = 0.008**

ADSES by Proxy Unrestricted, n = 18 
Restricted, n = 6 
Not assessed, n = 5

P = 0.027*

Timed Up and Go Test Unrestricted, n = 27 
Restricted, n = 8 
Not assessed, n = 11

P = 0.052

MVPT (36 item) Unrestricted, n = 27 
Restricted, n = 7 
Not assessed, n = 11

P = 0.147

Occupational Therapist's impression 
o f driving ability

Unrestricted, n = 25 
Restricted, n = 7 
Not assessed, n = 9

P <0.001***

Note: Significant findings are shaded, * = sig a t P<O.OS, * *  = sig a t P<  0.01, * * *  = sig a tP  < 0.001



Relationship between Off-road and On-road Scores

To test the relationship between the scores on all four on-road ratings (TRIP, JRHREF, OT VAS, and 

Driving Assessor VAS) and the scores on off-road assessments correlation analysis was completed 

using Spearman's Correlation. The correlations are presented in the table 2 below, the shaded

rows show the off-road test scores that correlated with all four on-road ratings.

Table 2: Correlations betw een the Four On-road Ratings and Scores on the Off-road Tests
TRIP JRHREF OT VAS on-road 

rating
Driving assessor VAS 
on-road rating

Age rho = -0.421 
n = 30 
P = 0.020*

rho = -0.464 
n = 30 
P = 0.010*

rho = -0.507 
n = 30 
P = 0.004**

rho = -0.528 
n = 33 
P = 0.002**

Time Post onset rho = -0.264 
n = 28 
P = 0.174

rho = -0.242 
n = 28 
P = 0.215

rho = -0.263 
n = 28 
P = 0.176

rho = -0.149 
n = 31 
P = 0.422

MMSE rho = 0.043 
n = 29 
P = 0.824

rho = 0.111 
n = 29 
P = 0.567

rho = 0.048 
n = 29 
P = 0.803

rho = 0.099 
n = 32 
P = 0.59

ACER rho = -0.020 
n = 28 
P = 0.920

rho = 0.076 
n = 28 
P = 0.7

rho = -0.027 
n = 28 
P = 0.89

rho = 0.125 
n = 31 
P = 0.501

Star Cancellation 
Test

rho = 0.234 
n = 30 
P = 0.214

rho = 0.345 
n = 30 
P = 0.062

rho = 0.327 
n = 30 
P = 0.078

rho = 0.387 
n = 33 
P = 0.026*

Star Cancellation 
Test - Time

rho = -0.364 
n = 30 
P = 0.048*

rho = -0.521 
n = 30 
P = 0.003**

rho = -0.459 
n = 30 
P = 0.011*

rho = -0.45 
n = 33 
P = 0.009**

Star Cancellation 
T es t-tim e  per 
correct target

rho = -0.353 
n = 30 
P = 0.056

rho = -0.510 
n = 30 
P = 0.004**

rho = -0.457 
n = 30 
P = 0.011*

rho = -0.438 
n = 33 
P = 0.011*

Letter Cancellation 
Test

rho = 0.121 
n = 30 
P = 0.526

rho = -0.02 
n = 30 
P = 0.916

rho = -0.163 
n = 30 
P = 0.389

rho = 0.012 
n = 33 
P = 0.945

Letter Cancellation 
Test - Time

rho = -0.303 
n = 30 
P = 0.104

rho = -0.336 
n = 30 
P = 0.07

rho = -0.383 
n = 30 
P = 0.037*

rho = -0.491 
n = 33 
P = 0.004**

Letter Cancellation 
T es t-tim e  per 
correct target

rho = -0.253 
n = 30 
P = 0.177

rho = -0.311 
n = 30 
P = 0.094

rho = -0.27 
n = 30 
P = 0.149

rho = -0.435 
n = 33 
P = 0.011*

TEA -  Map Search 1 rho = 0.586 
n = 30 
P = 0.001**

rho = 0.611 
n = 30 
P< 0.001**

rho = 0.603 
n = 30 
P< 0.001**

rho = 0.575 
n = 33 
P< 0.001**

TEA -  Map Search 2 rho = 0.505 
n = 30 
P = 0.004**

rho = 0.565 
n = 30 
P = 0.001**

rho = 0.458 
n = 30 
P = 0.007**

rho = 0.475 
n = 33 
P = 0.005**

TEA -  Elevator 
Counting

rho = -0.172 
n = 29 
P = 0.372

rho = -0.248 
n = 29 
P = 0.194

rho = -0.265 
n = 29 
P = 0.165

rho = -0.134 
n = 32 
P = 0.464

TEA -  Elevator 
Cunting with 
Distraction

rho = 0.198 
n = 29 
P = 0.304

rho = 0.183 
n = 29 
P = 0.343

rho = -0.016 
n = 29 
P = 0.933

rho = 0.140 
n = 32 
P = 0.444

TEA-Telephone 
Search

rho = -0.200 
n = 30 
P = 0.289

rho = -0.336 
n = 30 
P = 0.07

rho = -0.241 
n = 30 
P = 0.2

rho = -0.368 
n = 33 
P = 0.035*

TEA-Telephone 
Search, targets 
identified

rho = 0.183 
n = 30 
P = 0.333

rho = -0.029 
n = 30 
P = 0.878

rho = 0.154 
n = 30 
P = 0.416

rho = 0.144 
n = 33 
P = 0.424

TEA-Telephone 
Search, time taken

rho = -0.148 
n = 30 
P = 0.435

rho = -0.352 
n = 30 
P = 0.057

rho = -0.207 
n = 30 
P = 0.271

rho = -0.362 
n = 33 
P = 0.039*

TEA-Telephone 
Search u/hile

rho = -0.149 
n = 29

rho = -0.096 
n = 29

rho = -0.079 
n = 29

rho = -0.19 
n = 32



Counting P = 0.441 P = 0.621 P = 0.684 P = 0.297
TEA-Telephone 
Search while 
Counting (targets)

rho = 0.063 
n = 20 
P = 0.745

rho = -0.203 
n = 29 
P = 0.203

rho = -0.105 
n = 29 
P = 0.586

rho = -0.088 
n = 32 
P = 0.632

TEA-Telephone 
Search while 
Counting (time 
taken)

rho = -0.22 
n = 29 
P = 0.251

rho = -0.357 
n = 29 
P = 0.057

rho = -0.218 
n = 29 
P = 0.255

rho = -0.386 
n = 32 
P = 0.029*

TEA-Telephone 
Search while 
Counting (strings 
counted)

rho = 0.015 
n = 29 
P = 0.938

rho = -0.181 
n=  29 
P = 0.347

rho = -0.044 
n = 29 
P = 0.819

rho = -0.134 
n = 32 
P = 0.464

TEA -  Lottery Test rho = 0.125 
n = 27 
P = 0.534

rho =-0.045 
n = 27 
P = 0.823

rho = 0.029 
n = 27 
P = 0.885

rho = 0.222 
n = 30 
P = 0.239

BADS -  Zoo Map 
test 1 score

rho = 0.030 
n = 28 
P = 0.879

rho = 0.01 
n = 28 
P = 0.96

rho = 0.046 
n = 28 
P = 0.815

rho = 0.211 
n = 31 
P = 0.253

BADS -  Zoo Map 
test 1 time

rho = -0.358 
n = 28 
P = 0.061

rho = -0.411 
n = 28 
P = 0.03*

rho = -0.357 
n = 28 
P = 0.062

rho = -0.344 
n = 31 
P = 0.058

BADS -  Zoo Map 
test 2 score

rho = -0.233 
n = 28 
P = 0.233

rho = -0.022 
n = 28 
P = 0.913

rho = -0.182 
n = 28 
P = 0.354

rho = -0.164 
n = 31 
P = 0.377

BADS -  Zoo Map 
test 2 time

rho = -0.275 
n = 28 
P = 0.156

rho = -0.451 
n = 28 
P = 0.016*

rho = -0.267 
n = 28 
P = 0.170

rho = -0.407 
n = 31 
P = 0.023*

BADS -  Zoo Map 
test. Total score

rho = -0.012 
n = 28 
P = 0.951

rho = -0.013 
n = 28 
P = 0.947

rho = -0.004 
n = 28 
P = 0.986

rho = 0.140 
n = 31 
P = 0.453

BADS -  Zoo Map 
test. Total time

rho = -0.269 
n = 28 
P = 0.167

rho = -0.423 
n = 28 
P = 0.025*

rho = -0.283 
n = 28 
P = 0.144

rho = -0.384 
n = 31 
P = 0.055

Trail Making Test A rho = -0.262 
n = 30 
P = 0.161

rho = -0.325 
n = 30 
P = 0.08

rho = -0.242 
n = 30 
P = 0.197

rho = -0.351 
n = 33 
P = 0.046*

Trail Making Test B rho = -0.083 
n = 29 
P = 0.670

rho = -0.229 
n = 29 
P = 0.233

rho = -0.113 
n = 29 
P = 0.56

rho = -0.309 
n = 32 
P = 0.085

Frontal Assessment 
Battery

rho = -0.031 
n = 28 
P = 0.875

rho = -0.070 
n = 28 
P = 0.742

rho = -0.117 
n = 28 
P = 0.554

rho = 0.139 
n = 31 
P = 0.455

ADSES rho = 0.431 
n = 30 
P = 0.023*

rho = 0.497 
n = 30 
P = 0.005**

rho = 0.508 
n = 30 
P = 0.004**

rho = 0.206 
n = 33 
P = 0.250

ADSES by Proxy rho = 0.437 
n = 19 
P = 0.062

rho = 0.614 
n = 19 
P = 0.005**

rho = 0.681 
n = 19 
P = 0.001**

rho = 0.376 
n = 22 
P = 0.084

OT Impression (after 
off-road)

rho = 0.283 
n = 27 
P = 0.153

rho = 0.543 
n = 27 
P = 0.003**

rho = 0.370 
n = 27 
P = 0.058

rho = 0.371 
n = 30 
P = 0.043*

Timed Up & Go Test rho = -0.264 
n = 30 
P = 0.159

rho = -0.484 
n = 30 
P = 0.007**

rho = -0.32 
n = 30 
P = 0.085

rho = -0.379 
n = 33 
P = 0.03*

MVPT (36 item) rho = -0.166 
n = 29 
P = 0.389

rho = 0.250 
n = 29 
P = 0.191

rho = 0.034 
n = 29 
P = 0.861

rho = -0.046 
n = 32 
P = 0.801

Note: * = P < 0.05, * *  = P < 0.01, * *  = P < 0.001



Comparison between off-road scores of the Unrestricted and Restricted drivers

Following the on-road test the participants were subdivided into a binary outcome of unrestricted 

(n = 27) and restricted (n = 8) drivers. The scores on the off-road measures were compared 

between both groups using Mann-Whitney U test.

Table 3; Comparison of O ff-road Scores by Binary Outcom e o f Unrestricted and 
Restricted Driving
Off-Road Assessment Number within each outcome 

subcategory
Mann-Whitney U 
Test P value

AGE Unrestricted n = 27 
Restricted n = 8

P = 0.088

ACER Unrestricted n = 26 
Restricted n = 7

P = 0.424

MMSE Unrestricted n = 26 
Restricted n = 8

P = 0.253

Star Cancellation Test (Score) Unrestricted n = 27 
Restricted n = 8

P = 0.252

Star Cancellation Test (Time) Unrestricted Safe, n = 27 
Restricted n = 8

P = 0.067

Star Cancellation Test time per target Unrestricted n = 27 
Restricted n = 8

P = 0.061

Letter Cancellation Test (Score) Unrestricted n = 27 
Restricted n = 8

P = 0.343

Letter Cancellation Test (Time) Unrestricted n = 27 
Restricted n = 8

P = 0.406

Letter Cancellation Test time per 
target

Unrestricted n = 27 
Restricted n = 8

P = 0.63

T E A -M ap  Search 1 minute Score Unrestricted n = 27 
Restricted n = 8

P = 0.046*

TEA -  Map Search 2 minute Score Unrestricted n = 27 
Restricted n = 8

P = 0.080

TEA -  Elevator Counting (auditory 
sustained attention)

Unrestricted n = 27 
Restricted n = 7

P = 0.478

TEA -  Elevator Counting with 
Distraction (auditory selective 
attention)

Unrestricted n = 27 
Restricted n = 7

P = 0.222

TEA-Telephone Search (visual 
selective attention)

Unrestricted n = 27 
Restricted n = 8

P = 0.343

TEA-Telephone Search (no. of 
targets identified)

Unrestricted n = 27 
Restricted n = 8

P = 0.451

TEA-Telephone Search (time to 
complete)

Unrestricted n = 27 
Restricted n = 8

P = 0.252

TEA -  Lottery (complex sustained 
attention)

Safe, n = 26 
Restricted, n = 6

P = 0.906

TEA-Telephone Search while 
Counting (divided attention)

Unrestricted n = 27 
Restricted n = 7

P = 0.967

TEA-Telephone Search while 
Counting (no. o f targets identified)

Unrestricted n = 27 
Restricted n = 7

P = 0.531

TEA-Telephone Search while 
Counting (time to  complete)

Unrestricted n = 27 
Restricted n = 7

P = 0.617

TEA-Telephone Search while 
Counting (no. o f correct strings 
counted)

Unrestricted n = 27 
Restricted n = 7

P = 0.803

BADS -  Zoo Map Test 1 Score Unrestricted n = 26 
Restricted n = 7

P = 0.29

BADS -  Zoo Map Test 1 Time Unrestricted n = 26 
Restricted n = 7

P = 0.021*

BADS -  Zoo Map Test 2 minute Score Unrestricted n = 26 
Restricted n = 7

P = 0.78



BADS -  Zoo Map Test 2 Time Unrestricted n = 26 
Restricted n = 7

P = 0.156

BADS -  Zoo Map Test Total Raw 
Score

Unrestricted n = 26 
Restricted n = 7

P = 0.747

BADS -  Zoo Ma p Test 
Time to complete total test

Unrestricted n = 26 
Restricted n = 7

P = 0.074

BADS -  Zoo Ma p 1 errors Unrestricted n = 26 
Restricted n = 7

P = 0.682

Trail Making Test A Unrestricted n = 27 
Restricted n = 8

P = 0.166

Trail Making Test B Unrestricted n = 26 
Restricted n = 8

P = 0.51

FAB Unrestricted n = 26 
Restricted n = 7

P = 0.949

ADSES Unrestricted n = 27 
Restricted n = 8

P = 0 .001**

ADSES by Proxy Unrestricted n = 18 
Restricted n = 6

P = 0.012*

Timed Up and Go Test Unrestricted n = 27 
Restricted n = 8

P = 0.05*

MVPT (36 item) Unrestricted n = 27 
Restricted n = 7

P = 0.934

Occupational Therapist's Impression 
of driving ability

Unrestricted n = 25 
Restricted n = 7

P = 0.068

Note: Significant findings are shaded, *  = P <  0.05, * *  = P < 0.001



Appendix 5

Participant Information letters and consent forms for Phase la , lb , 

and Phase 2
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Iiiroriiisilioii IcUct' to O c c u p a t io n a l  T h e r a p y  in n i ia g c r

T it le  o f  S tu d y :  An explora tion  o f  the com ponen ts  o f  occupational therapy pre-driving
assessment and h o w  these assessm ent com ponents  relate to actual 
driving behaviours , using a nom inal g roup  technique.

R esea i’clier :  M r Tadhg  S tapleton

Dear Occui)ational T herapy  M anager.

O ccupational T herapis ts  w ork ing  with neurological patients arc  often  asked  for their clinical 
opinion with regard  to the p e rso n ’s fitness to resum e driving. T h is  s tudy  is being set up  to tr>' 
to reach som e  consensus on what occupational therapists think should  be assessed as part o f  a 
l)re-driving assessm ent o r  how the pre-driv ing assessm ent relates to, o r  m ay predict actual 
driving behav iour  and ability.

It is planned to hold a one  day  w o rkshop  on the issues o f  pre-driv ing assessm ent using  a 
N ominal G ro u p  T cchn iquc  (N G T ) approach in o rder to tiy and reach so m e  consensus on the 
issue. O ccupational Therapists  w h o  have  eNperience and interest in the area o f  driv ing 
assessm ent arc  sought as their opin ions and experience  will be essential to inform  the 
pvoccss. T h e  aim  o f  the N G T  m eeting  is to establish so m e  consensus on  the perfo rm ance  
com ponen ts  occupational therapists think should be included in pre-driv ing  assessm ent and 
what assessm ent tools are  recom m ended  for inclusion in pre-driv ing assessment.

T he  N G T  process  is a s t iuc tu red  ap|)roach to bra instorm ing  and decis ion m aking  w here  
participants w ork  in groups  o f  be tw een  5 and 9  participants w ith  a facilitator to exi)lore tlie 
issue and co m e  to som e agreement. T h e  one-day  w orkshop  will be  held at the Discip line o f  
Occupational Therapy , Trin ity  C o llege  D ublin, as yet no definite  da te  has  been set but it is 
likely to be in l’e b ru a r \’/M arch  2008  and w ill be  on a w ork da>'. Ethical approval for the s tudy 
has been ob tained from  the I 'aculty o f  Health  Sciences Fithical Com m ittee.

Please see the enclosed  participant inform ation letter for further detail on the study, I w ould  
appreciate  i f  you w ould  d istribute  this inform ation letter am o n g  any o f  your  s ta f f  w ho m ay  be 
interested in this area o f  practice. If  you o r  any o f  you r  occui)ational thera|)y s t a l l  are  
interested in partic ipating in this s tudy  please forward nam es and contact details to m e 
(contact in form ation  sheets  are also enclosed). 1 am  happy  to answ er and clarify any 
questions you m ay  have related to this s tudy  and can be contacted at (01) 8963214  or via 
email at tadhg.stapleton(?/}tcd.ie
If  you arc aw are  o f  o ther  occupational therapist from  outside o f  you r  ow n practice that m ay 
be interested in partic ipating in the s tudy  please feel free to co])y lliis letter to them.

Kind Regards

iVIr T adhg  Stap le ton

C lo d a g h  N o lan  P h o  .M S <  M  a  p g  o . p  S u i s . D p  c o r  

Ceann

Teifipe C eirde.
lonad C h o liis le  na Trionoide do  na 
hEolaiochtai S liin te. O spideal San Seamas,
S riid  San Sfeamas, Baile A tha Cliath 8. fire

C lo d a g h  N olan  p m  m s c . m a . P g  o . p s i m  o p c o  r 
H ead

Discipline of O ccupational Therapy.
Trinity C en tre  for Health Sciences,
St. iam es’s Hospital.
St Jam es's Street, Dublin 2, Ireland

T f  353 (0)1 896 3210 
F + 353(0 )1  454 6363

plantd@ tcd ie
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C O L A IS T E  N A  T R fO N O lD E , B A IL E A T H A  C L IA T H
Ollscoil Atha Cliath

T R IN IT Y  COLLEGE DUBIDI 
The University of Dublin

Pni'iicipnnt Iiifonnntioii letter

Title o f Study;

Rcscai'clier:

An exploration  o f  the com ponen ts  o f  occu|)ational thcrap>- pre-driving 
assessm ent and how  these assessm ent com ponents  relate to actual 
driving behaviours, using  a nom inal g roup  technique,
M r Tadhg  Stapleton

Dear Occupational I'herapist.

O ccupational T herap is ts  w ho work w ith clients with neurological deficits such as stroke and 
brain injury arc  frequently  asked to g ive  their opinion on  the pe rson ’s suitability to resume 
driving, based on  their clinical ju d g em en t  o f  the pe rso n ’s abilities and disabilities. There are 
several perfo rm ance  com ponen t areas that a re  t>pically considered  by the occupational 
therapist in g iv ing  such an opinion, nam ely , the pe rso n 's  physical, cognitive and visual 
(including visual perceptual)  abilities that m ay  in lluence  their ability to return to safe driving. 
W hile  there is so m e  consensus on the areas o f  perfo rm ance  that should  be included in a pre- 
driving assessm ent there is perhaps less agreem ent on  the exact content o f  such  a prc-dri\ iiig 
assessment.

The aim s o f  this s tudy  are  to explore the opin ions o f  therapists w ho have clinical experience 
in this area regard ing  w'hat they p ropose  w ould  constitu te  best practice in the pre-driving 
assessm ent for peop le  with stroke. Particii)ation in this s tudy  will involve attending a 
‘N om inal G roup  T echn ique  (N G T )’ m eeting/discussion with o ther occupational thera|)ists to 
exp lo re  the op in ions on the issue o f  p re-driv ing assessm ent for people  w ith stroke. NGT is a 
s tructured approach  to group decision m aking  and a m ethod  o f  facilitating the formation of a 
consensus on  the issue being explored. The N G T  m eeting  w ill be  scheduled  over  one full 
day, there will b e  two structured bra instorm  (NG'F) sessions over the course  o f  the day, each 
session should  last no m ore than 2 hours, the focus o f  each session will be as follow s;

« The first N G T  session will focus on  identifying the perform ance  com ponents lhat 
should be assessed in occupational thera|)y p re-driv ing  assessm ent (em phasis  will be 
placed on the specific  com ponents  o f  cognitive, perceptual,  behavioural and executive 
functions)?

•  rh e  second  N G T  session will focus on the standard ised  table toj) assessm ents that arc 
recom m ended  for inclusion in pre-driv ing  assessm ent within the Irish contact of 
occupational therapy practice.

I f  you agree to participate vou will be sent a gu ide  sheet in adv ance  o f  the meeting, this guide 
sheet is to hel|) y o u  prepare  for the m eeting and will p rov ide  a general gu ide  o f  the areas lhat 
will be  discussed w here  you r  opinions will be sought.

C lo d a g h  N o la n  «>D. M k , M / < . o .p sm u . o p c o t  
Ceann

T eiripe  C c ird e ,

lo n a d  C h o li is te  n a  T rio n o id e  d o  na 

hE o U io ch ta i S la in te , O sp id e a l S an  S dam as,

SrSid San S 6 am as. Baile Alha C liath  8, f i r e

C lo d a g h  N o la n  PhD. M Sc. A M . f tp  Stirs. D p c o r  T  i-353 (0)18 

H c d d  F  + 353<0)l«()l

D isc ip line  o f  O c c u p a tio n a l T h e rap y , p lan td S lcd  le

Trinity C e n tre  fo r H ea lth  S c ie n ces , http://niedicinH
St. J a m e s 's  H o sp ita l. occupational Ike#
St. Jam e s 's  S tre e t, D ub lin  2. Ire land



Youl idenlity will not be disclosed ou ts ide  o f  the focus group nor will you r  p lacc o f  w ork  be 
identified in any fu ture  d issem ination  or  publication o f  the findings, [h e  study has been 
approved  by the E thics C om m ittee  o f  the Tacully o f  1 leaith Sciences, Trin ity  C o llege  Dublin.

If  you would  like m ore  inform ation on this s tudy  or have any questions you w ould  like 
answ ered  >ou ma>' contact m e  at (01) 89632 Ul or via email at tadhg .s tap le ton@ tcd .ie  
If  you would  like to partic ipate  in the N G T  m eeting  p lease notify your m anager  who will 
forward your details to me, o r  if  you  wish  you m ay return the contact in form ation  sheet 
d irectly  to m e  y o u rse lf  I f  you know' o f  o ther occupational therapist that m ay  be interested in 
partic ipating in this s tudy  please feel free to copy  this letter to them.

Kind Regards

Mr. fad h g  S tapleton



CO LA ISTE NA T R fO N b lD E , BAILE ATHA CLIATH
Ollscoil Atha Cliath

T R IN IT Y  COLLEGE DUBLIl 
The University of Dublin

Noniiiinl C roii|) T ccliiiiqiic Ageiuin/Cuidc

The slm cturc o f  the da>’ will be as follows: 

iiiti'odiictiu ii
Short presentalion will be given by the rcscarcher on Dri\ ing Assessm ent and conii)oncnts o f  
pre-driving assessm ent based on the literature.
An outline o f  the formal o f  the N C jT  process will be presented and how the NGT discussion 
is to e\ o l\e .

Nominal C roup T cchiiiquc Pi'occss
This will be followed by two breakout sessions where participants will work in sm aller 
groups o f  up to 9 people and attem pt to reach som e consensus decision on the issues outlined 
below. It is anticipated that cach N G T session w ill last a m axim um  o f  90 minutes, each 
session w ill be followed by a break.

•  The first NGT session will focus on reaching som e consensus on the proposed contcnt 
o f  occupational therapy pre-driving assessment through the identification o f  
perform ance com ponents that should be assessed (emphasis will be placed on the 
specific com ponents o f  cognitive, perceptual, behavioural and executive functions)'.’

•  1 he second NG T session w ill focus on the standardised table lop assessm ents that are 
recom m ended for inclusion in pre-driving assessm ent within the h ish  contact o f  
occupational therapy practice.

In order to prepare for the N G T workshop please give som e consideration to the following 
questions j)rior to the meeting. I'his preparation will help inform  the discussion on the day.

•  What perform ance com ponents do >ou think (he Occupational Therapist sliould assess i 
during a |)re-driving assessm ent? (M ain em phasis will be |)laced on cognitive, | 
perceptual, behavioural and executive functions.) j

• What specific sub com ponents within each com ponent should be assessed? For 
example, the overall com ponent might be visual perception, but the specific sub
com ponents o f  \ isual perception might be depth perception, spatial relations, figure 
ground perception etc. The sam e consideration will be g i\cn  to cognition, behaviour | 
and executive com ponents.

•  Consider how the com ponent areas you have identified may ini|)act on the person 's 
driving ability? 1 low do  you think deficits in these com ponent areas would impact on 
the actual task o f  driving?

C lo d ag h  N olan  n<D . M S t  M  a  pg o . p  S u i s . o p c o i  

C eann

Teiripc C eirdc.
lonad C hoU isle na Triondide d o  na 
hEolaiochlai SlJinte, Ospid6al San S6amas.
Sraid San S^am as, Baile Atha Cliath 8. Eire

C lo d ag h  N olan  Ph o  . m u  . m a  . Pg o . p  swi O i p C O T  

Head

Discipline of O ccupational Therapy.
Trinity C entre  for Health Sciences,
St. Jam es's Hospital.
St. Jam es's S treet. Dublin 2. Ireland

T +3 53 (0)1 896 
F f  3 5 3 (0)1 454

plantd@ tcd.ie

h ltp ;//m ed ic in i 
occupational th



•  Wlial (stanclardiscd) (able (op assessinciils do you cuncntly  use lo address Ihese 
pcrforniancc components?

•  Whal standardised table top assessm ents would >ou recommcnd be part o f a pre- 
driving assessm ent?

•  How well do \ ’ou  think the standardised table top assessm ents you use, or propose to 
use, relate to the actual task o f  driving?

Please use this outline to help you prepare in advancc o f  the session, fake  som e time to 
consider your clinical opinion on the areas that are up for discussion, please feel free to britig 
any notes you m ay make in preparation to the workshop.

'fhank you for your time.



r m s  NorfPAPfR Mi/sr n o t  u i  u s i o  t o r

PKtSCKIFIIO NS OR IN V O IC IN G  PUKPOSSS

Inrurniatioii Lcttci*

THE ADELAIDE & MEATH
HOSPITAL, DUBLIN
INCORPORATING
THE NATIONAL CHILDREN'S HOSPITAL

Date.

TALLAGHT, DUBLIN 24, IRELAND 

TELEPHONE +353 I 4l42mM)

Study Title: An examination ot'thc relationsliip between clinical based occupational
therapy i>re-driving assessment and the outcomes o f in-car driving  
assessment

Researcher; M r Tadhg Stapleton

D e a r .........................

You have been referred by your doctor to occupational thcrajjy for an assessment in 
relation to returning to driving. You will be seen by the occupational therapist for an 
assessment in the hospital, and then may be referred for an ‘ in-car’ assessment which will 
be completed by a qualified driving instructor. Presently, the occupational therapy pre- 
driving assessment service is undergoing development. A  research study is being carried 
out to examine how the hos|)ital based driving assessment relates to how you perform  
during the ‘ in-car’ assessment. Your permission is requested to allow your participation 
in the driving assessment process to be included as part o f  the research study.

Your occupational therapy assessment w ill be completed by either o f  the senior 
occupational therapist at A M N C H  or by the researcher, who is also a qualified 
occupational therapist. The assessment w ill focus on tests designed to test your vision, 
concentration, thinking, and movement ability that are considered important for driving. 
The test will take up to 2 Vi hours and w ill be completed in two sessions, with breaks if  

you feel tiied.

Following the occupational therai)y assessment you may be ret'erred for an ‘ in-car’ 
driving assessment. I'he occupational therapy researcher w ill sit in during the ‘ in-car’ 
assessment as an observer, but w ill not be involved in or inlluence the decision o f the 
driving instructor.

Your decision to participate in the study or not will have no impact on your occupational 
therapy assessment, the occui)ational therapy assessment w ill be completed regardless o f  
your decision in relation to the research study. By agreeing to participate in the study you 
w ill be allowing your test results to be used for reviewing and analysing the driving 
assessment service and you will be allowing the researcher be present during your ‘ in- 
car’ assessment.



If  you agree  to partic ipa te  in the study all your  personal in fo rm ation  will be treated in 
strictest confidence, y o u r  nam e o r  any o ther identify ing inform ation  will not be used in 
the study. T he study  is focussed on  rev iew ing  the service and not on  review ing your 
individual perform ance. N one  o f  y ou r  personal details o r  any identify ing information 
will ap p ear  on any fu ture  reports on  the study.

Y our partic ipation in th is  s tudy  is vo luntary  and you m ay quit at any time. The study has 
I lospital Research E th ics  C om m ittee  approval and your C onsultan t is aw are  o f  this study, 
rh e re  are no direct benefits  to  you by partic ipating  in this study. Tlie overall findings o f  
the study  should  inform  future developm ent and refinem ent o f  the driv ing  assessm ent 
process.

I f  you have any further queries  in relation to  this s tudy  please  contac t me at (01) 8963214 
and I will be happy to  answ er any questions you m ay have.

Kind Regards

fa d h g  S tapleton
L cclu rcr in O cciipa lional T iierapy
T rin ily  C ollege D ublin



THIS NOTfPAPCR M U S f NO T BE USED FOR 
PRESCRIPTIONS OR IN V O IC IN G  PURPOSES

THE ADELAIDE & MEATH
HOSPITAL, DUBLIN
INCORPORATING
THE NATIONAL CHILDREN'S HOSPITAL

TALl AGHr. DUBLIN 24, IKEIAND 

TELEPHONE <-353 I 41*12000

Consent Form

ride of research stJidy: An examination o f the relationsliip between clinical based
occupational therapy pre-driving assessment and tiie outcomes o f in-car 
driving assessment

rhis study and this consent form have been explained to me. 1 have had the opportunity to 
ask questions and my questions have been answered to my satisfaction. 1 believe 1 understand 
what w ill happen i f  I agree to be part o f this study.
I freely and voluntarily agree to be part o f this research study, though without prejudice to 
my legal and ethical rights. I have received a copy o f this agreement.

P A R T IC IP A N T ’ S N A M E :

P A R T IC IP A N T ’ S S IG N A T U R E :

Date:
Date on which the partic ipant was first riirnished w itli this form :

Statem ent o f investigator’s responsil>ility: 1 have explained the nature, purpose and 
procedures involved in this research study. I have olYered to answer any questions and tiilly  
answered such questions. 1 believe that the participant understands my ex|)lanation and has 
freely given informed consent.

Researcher’ s signature: 
Date:



COLAISTE NA T R f O N 6 l D E ,  BAILE ATHA CLIATH
Ollscoil Atha Cliath

Pai'Ucipanl Iiifonnatioii l .c U c r -O 'I '

T R IN IT Y  COLLEGE D U B L IN  
The University of Dublin

Study Title: Kxploi ation o f  tiie rlinicnl rea.suning used by the relevant stakeholders in 
determining fitness to drive after a stroke.

R esea rch e r :  M r 'Fadhg Stapleton

Dear Occupational rherapist
Y our participation is invited in the above study which is part o f  an ongoing piece o f  research 
exploring the issues related to fitness to drive after a stroke. As an occupational therapist who 
works with people  after stroke, \ o u r  informed opinion on the factors influencing the 
determination o f  fitness to return to driving for people w ith stroke would be greatly  appreciated, 
fhis  is an  area o f  practice that remains unclear and |)ractice varies considerably across thcrajiists 

and services.

I'he focus o f  this phase o f  the s tudy  is to  explore the clinical reasoning and decision making 
processes that the occupational therapist em ploys in forming a clinical opinion as to whether the 
|)atient with stroke is suitable to be considered for return to driving or not. The research is 
qualitative in nature and will involve an individual interview with the researcher, fhe  interview 
should not take more than 45 minutes and will be conducted at a place o f  convenience for 
you rse lf

In order to assist analysis the interview will be audiotaped and transcribed verbatim. If  you wish 
> ou can receive a copy  o f  the transcript. A sum m ary o f  the com bined findings will be forwarded 
to you for m em ber cheeking at a later date, and at that time you can make am endm ents  or  
additions as appropriate.

All findings w ill be treated with utmost confidentiality. Your identity or  place o f  work w ill not be 
m entioned in any  subsequent report or publication. The stud>’ has been granted Ethical Approval 
from the Trinity College f\aculty o f  I lealth Sciences Ethics Committee.

Y ou can contact me directly i f  you have any  (|uestions about the study o r your partieii)ation in the 
study (contact details below), i f  you are interested in potentially participating in the s tudy  could 
you please complete and return the attached Expression o f  Interest Form with your contact details 
to me. I w ill then forward you a copy  o f  the proposed outline o f  the interview and the to|)ic areas I 
am  interested in hearing your oi)inion on. and we can then agree a  suitable time for the interview.

Kind Regards

M rT a d h g  Stapleton
Research Fellow . Discipline o f  Occui)ational I'herapy. TCD.

Tel: 01 8963214
Email: tadhg.staplcton@tcd.ie

C lo d ag h  N olan  m o  . m s c . m a  Pg Op Sms o.pc o r  
Ceann

Teitipe C eirde,
lonad CholSisle na Trionoide d o  na 
hEolaiochlai S lJinte, O spid6al San Sfianias.
SfSid San Scam as. Baile A tha Cliath 8. fife

C lo d ag h  N olan  PhO. a i  Sc . a  Pg Op s u i !  o p e  o r  
Head

Discipline of O ccupational Therapy.
Trinity C entre  for Health Sciences,
St iam es's Hospital,
St Jam es’s S treet, Dublin 2, Ireland

T + 353(0 )1  896 3210 
F +353(0)1  <(54 6363

plantd@ tcd.ie
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COLAISTE NA TR fO N ^ID E, BAILE ATHA CLIATH
Ollscoil Atha C liath

Partic ipant liifbrniation Letter -  M edica l Doctor

TRINITY COLLEGE DUBLIN 
The University o f Dublin I

S tu dy  Title: Exploration  o f  the clinical reason in g  used by the relevant staUeholders 
in d eterm in in g  lltness to drive after  a stroke.

Researcher: Mr I'adhg Stapleton

D ear Doctor
Y our participation is invited in the above study  w hich is part o f  an  ongoing piece o f  research 
exploring  the issues related to fitness to drive after a stroke. As a M edical D octor w ho w orks with 
people after stroke, your inform ed opinion on the factors influencing the determ ination  o f  fitness 
to return to  driving for people  w ith stroke w ould be greatly  appreciated. In general this is an area 
o f  practice that rem ains unclear and practice varies considerably  across services.

fh e  focus o f  this phase o f  the stud>- is to explore the  clin ical reasoning and decision making 
processes that the m edical doctor em ploys in form ing a clinical opinion as to w hether the patient 
w ith stroke is suitable to be considered for return to driv ing  or not. The research is qualitative in 
nature and w ill involve an individual interview  w ith the rcscarcher. The interview  should not take 
m ore than 30 m inutes and w ill be conducted at a |)lace o f  convenience for yourself.

In o rder to assist analysis the interview  will be audiotaped and transcribed verbatim . I f  \o u  wish 
you can receive a copy o f  the transcript. A sum m arj- o f  the com bined findings will be forwarded 
to \o u  for m em ber checking at a later date, and at that tim e you can m ake am endm ents or 
aiklitions as appropriate.

All findings w ill be treated w ith u tm ost confidentialit>-. Y our identity o r i)lace o f  work will not be 
m entioned in any subsequent report or publication. The study has been gran ted  Ethical Approval 
from the T rin ity  C ollege Faculty o f  H ealth Sciences Ethics C onnnittcc.

You can contact m e directly  i f  > ou have any  questions about the study  o r your participation  in the 
study (contact details below ). I f  >ou arc in terested  in potentially  participating  in the study  could 
you please com plete  and return the attached  Expression o f  Interest F’orm  w ith your contact details 
to m e. I will then forw ard you a coi)y o f  the proposed outline o f  the in ten  iew and the topic areas I 
am  interested in hearing \  our opinion on, and w e can then agree a su itable tim e for the interview.

Kind Regards

M r 'I 'adhg S tapleton
R esearch Fellow. D iscipline o f  O ccu|)ational riierapy. TCD.

Tel; 01 8963214
Email: tadhg.stapleton@tcd.ie

C lo d a g h  N o la n  f h o  m u  .Pg o p s t u s . o p c o r  

Ceann

T eiripe  C e ird e ,

lo n a d  C h o li is te  n a  T rio n 6 id e  d o  n a  

h E o la lo ch ta i S liiiU e. O sp id e a l San S6am a5.

Sr j i d  San S eam as . Bailc A lh a  C liath  8. £ ire

C lo d a g h  N o la n  PW . At S c . AM pg Op S u is , o.p c  o  r T  + 3 5 3 (0 )1  896)1 

H e a d  F + 3 5 3 (0 )1  4548

D iscip line  o f  O c c u p a tio n a l T h e rap y , p lan td@ tcd .ie

Trinity  C e n tre  fo r H ea lth  S c ie n ces , hltp ./Zm edicim
St la m e s 's  H o sp ita l. o cc u p a tio n a l It

St J a m e s 's  S tre e t, D ub lin  2.  Ire land



COLAISTE NA TRfONOlDE, BAII,E ATHA CLIATH
Ollscoil A tha Cliath

ParHcipaiil Inlbriiiatioii Letter -  Driving Assessors

TRINITY COLLEGE DUBLIN 
ITie University o f  D ublin

Study Title: Exploration o f  the clinical reasoning used by the relevant stakeholders  
in determining fitness to drive after a stroke.

Researcher: Mr Tadiig Stapleton

Dear l)ri\ 'ing Assessor

Y our participation is invited in the above s tudy which is part o f  an ongoing piecc o f  research 
exploring the issues related to fitness to drive after a stroke. As a Driving Assessor who assesses 
fitness to drive with people after stroke, your informed opinion on the factors innuencing  the 
determination o f  fitness to return to driving for |)coplc w ith stroke would be g re a th ’ appreciated.

I he focus o f  this phase o f  the study is to e.\plore the decision making processes that the driv ing 
assessor em ploys in forming an opinion as to  whether the patient with stroke is suitable to  return 
to driving or not. T he  research is qualitative in nature and will in v o h e  an individual interview 
with the researcher. The interview should not take m ore than 45 minutes and will be conducted at 
a place o f  convenience for y ou rse lf

In order to assist analysis the interview will be audiotaped and transcribed verbatim. I f  you wish 
> ou can receive a cop> o f  the transcript. A sum m aiy  o f  the com bined findings will be forwarded 
to you for m em ber  checking at a later date, and at that time \o u  can m ake am endm ents  or 
additions as appropriate.

All findings w ill be treated with utmost confidentiality. Your identity or place o f  work will not be 
mentioned in any subseciuent report o r  publication. The study has been granted  Fithical Approval 
from the Trinity  College Faculty o f  Health Sciences Fthics Committee.

You can contact me directly i f  > ou have any questions about the study or your participation in the 
study (contact details below). I f  you are interested in potentially participating in the s tudy could 
you please com plete  and return the attached Expression o f  Interest Form w ith > our contact details 
to me. I will then forward you a copy  o f  the proposed outline o f  the interview and  the topic areas 1 
am  interested in hearing your opinion on, and wc can then agree a suitable time for the interview.

Kind Regards

M r Tadhg Stapleton
Research Fellow. Discipline o f  Occupational Therapy. TCD.

lei: 01 8963214 '
Fniai 1: tadhg.stapleton@tcd.ie

Clodagh Nolan nto MSc.ma Pg OpSim.o-pc o t  

Ceann

Teifipe Ceirde,
lonad Cholilsle na Triondide do na 
hEolaiochtai Slillnte. Ospidcal San S6amas.
Sriid San S^amas, Baile Atha Clialh 8. fire

C lodagh Nolan P h o . a i  s c . a m  p g  o p  s i j i i  o . p c o  r  

Head

Discipline of Occupational Therapy.
Trinity Centre for Health Sciences,
St. James's Hospital.
St James's Street. Dublin 2, Ireland

r  +353(0)1 896 3210 
r +353(0)1 454 6363

plantd@tcd.ie

h ttp //m e d ic in e .ted .ie / 
occupational therapy/



COLAISTE NA TRfONdlDE, BAILE ATHA CLIATH
Ollscoil Alha Cliath

Intci'v'icw  Prep.T i'afio ii Sheet -  M e d ic a l D octors  and

O c cu p a tio n a l 'I ’lic rap ists

TR IN ITY  COLLEGE DUBl 
The University of Dublin

S tu d y  T it le :  E x p lo i a tio n  o f  the c lin ica l reasoning  used hy the  re lev a n t s tahelio lders  
in d e te rn tiiiin g  fitness to d riv e  a fte r  a stroke.

R esearcher: M r  I'adhg Stapleton 

Dear DoctorAfiicrapist

fhank you for > our interest in participating in tliis study. Below is a list o f the areas that 1 would 

like to address in the interview. I hope this list helps you rcflect on current practice and prcjjare 

for the interview. O f  course, > ou may iiavc other important factors tiiat need to be considered and 

I am interested to hear these also. So, the list below is a preliminary guide but not exhaustive.

Please consider the following questions in preparation for the interview; |

•  Can you briefly describe the process o f determining fitness to return to driving after !

stroke in your clinical setting?

•  In your clinical oi)inion why arc some stroke patients referred for driving assessment and |

not others?

o What are the factors that influence the referral for a formal driving assessment?

o What clinical markers are influential in the decision to refer a patient with stroke

for a driving assessment? 

o What clinical markers would rule out a referral for a driving assessment?

•  Arc there some stroke patients who you wouki consider sate to return to driving without 

referring for a formal driving assessment? I f  so, what are the characteristics o f this group 

o f stroke patients and what distinguishes them from stroke patients who you feel should 

imdergo a formal assessment for driving?

•  Generally, do the fmal outcomes o f the on-road assessment confirm or contrast with your 

original clinical opinion on the person’s fitness to drive?

Kind Regards

M r. Tadhg Stapleton.

Clodagh Nolan n<D.m u .m a  pg o.psiuf.o.pc o r  
Cesnn

Teiripe Ceirde,
lonad ChoUiste na Triondide do na 
hEolaiochlai SUinte. 0$pid6al San S6anias.
Sraid San S^ainas, Baile A(ha Clialh 8. fire

Clodagh Nolan n<o m s i .m a  fg o,psim o .p co r T f  353 (0)1 81 
Head f  +353 (0 )1«

Discipline of Occupational Therapy, plantd@tcd.ie

Trinity Centre for Health Sciences, http.V/mcdicii
St James’s Hospital, occupational I
St /ames's Slreel, Dublin 2, Ireland



COLAISTE NA TRJONOIDE, BAILE ATHA CLIATH t r i n i t y  c o l l e g e  DUBLIN
OHscoil Atha Cliath The University of Dublin

In terv iew  p reparation  Sheet -  D riv in g  Assessors

Study T itle : E xp loration  o f the clinical reasoning used hy the relevant stakeholders 
in (letern iin ing ntiiess to d rive a fte r a stroke.

Researcher: M r Tadlig Stapleton 

Dear Driving Assessor

I’hank you for your interest in participating in this study, lie low  is a list o f the areas that 1 

would like to address in the interview. 1 hope this list helps you reilect on current practice 

and prepare tor the interview. O f  course, you may have other important factors that need 

to be considered and 1 am interested to hear these also. So, the list below is a preliminary 

guide but not exhaustive.

Specific questions for the driving assessors;

•  What factors influence yoiu' decision to accept a patient for on-road assessment -  

when might you refuse to take somebody out in the car tor assessment?

•  What type o f  information from the pre-driving or olT-road assessment is useful 

when you are completing the on-road assessment with persons at\er stroke?

•  Are there typical or specific driving behaviours that you observe when completing 

on-road assessment with people after stroke?

•  What proportion o f people with stroke would you pass or fail during the on-road 

assessment? And, what driving behaviours would you typically associate with the 

failing stroke driver?

•  What methods do you use to standardise the on-road driving assessment process?

•  What factors (driving and other) specific to stioke patients do you consider as 

influential in your decision whether the person is sate to return to driving or not?

Kind regards

M r. fadhg Stapleton

Clodagh Nolan n t a . M U  M A  . P g  0 . p S u i s , 0 p C 0  r  Clodagh Nolan P h o . m Sc . A t  A  . P g  a p S n t t  O p C O  r r  +353(0 )1  896 3210 
F f  353 (0)1 454 6363Ceann Head

Tciripe Ceirde.
lonad ChoUiste na Trionoide do na 

hEolaiochlai Sl^inlc. Ospidcal San S6amas. 
SrJid San Seamas, Baile Alha Cliath 8, tire

Discipline of Occupational Therapy. 
Trinity Centre for Health Sciences. 
St James’s Hospital.
St James's Street. Dublin 2. Ireland

plantd@tcd.ie

h itp .//m ed ic ine ted,ie /  
occupational therapy/



COLAISTE NA TRfONOlDE, BAILE ATHA CLIATH
Ollscoil Atha Cliath

TR IN ITY  COLLEGE DUBLINi 
The University of Dublin |

('oiiseiU Form

Study T itle : Explorntion o f the clinical reasoning used by the relevant staUehoUlers 
in detenu in ing  fitness to drive a fte r a stroke.

Kesearclier: N4r Tadhg Stapleton

1 am indicating my willingness to voluntarily participate in this study. 1 understand that 
participation w ill involve an individual interview w'ith the researcher. I am aware that the 
interview w ill be audiotaped and that my identity or place o f work will not appear on any 
future report or publication resulting from this study. 1 understand that I can have a copy 
o f  the transcript o f the interview i f  I so wish, and that a sunnnary o f  the tlndings from the 
interview w ill be forwarded to me for checking at a later date.

1 have read the information letter related to the above study. I have had an opportunity to 
ask questions and my questions have been answered to my satisfaction. 1 freely and 
voluntarily agree to be part o f  this research study, though without prejudice to my legal 
and ethical rights. 1 understand that 1 can withdraw tVoni the study at any time.

P artic ip an t’ s Nam e: ..............................................................

P artic ip an t’s Signature: ..............................................................

Date: ..............................................................

I have explained the nature and purpose o f this study, the procedures to be undertaken 
and any risks that may be involved. 1 have otTered to answer any questions and have fully 
answered such c|uestions. 1 believe that the participant imclevstands my explat\ation and 
has freely given informed coiisent.

Investigator’s Signature: Date:

Clodagh Nolan h>o . r.\ Sc.MA.Pg Dp sun. o.pc o  r 
Ceann

Tcinpe Ccifde,
lonad CholAisle na Trionoide do na 

hEolaiochtai Sliinte, Ospidcal San S6amas,
SrJid San S^amas. Baile Atha Clialh 8, fire

C lodagh Nolan Ph o  . M  a  o,p s i m  D p C O T  

Head

Discipline of Occupational Therapy,
Tnnily Centre for Health Sciences,
St James’s Hospital.
St lanies's Street. Dublin 2. Ireland

T 1 353 (0)1 

F +353(0)14!

ilplantd@tcd.li

http://medic«l
occupationalfl
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TRINITY COLLEGE

T IIR  U N IV E R S IT Y  O l ' D U B L IN

FACULTY OF HEALTH SCIENCES

SCHOOL OF MEDICINE

Professor Derinot Kelleher, MD, FRCPI, FRCP, F Med Sci
Head o f School o f Medicine 
Vice Provost for Medical Affairs

Trinity College, Dublin 2, Ireland 
Tel: +353 1 896 1476 
Fax: +353 1 671 3956

email: medicine@tcd.ie

Ms Fedelma McNamara email: medschadmin@tcd.ie
School Administrator

Mr T Stapleton 
STAFF
Occupational Therapy 
Trinity Center, SJH, D 8

Friday, 18 January 2008 

Studv Title
An exploration o f  the components o f occupational therapy pre-driving assessment components relate to 
actual behaviours using a nominal group technique.

Dear Applicant

Further to a meeting of the Faculty o f Health Sciences Research Ethics Committee 2007 - 2008,
I am pleased to inform you that the above project has been approved without further audit.

Yours sincerely

0 Uadh
Orla ShellsiPr.'Orla Shells 

Chairperson
Faculty o f Health Sciences Ethics Committee

cc. (Supervisor)

Schools o f  th e  F acu lty : M edicine, D ental Science, N ursing and M idw ifery, Pharm acy and Pharm aceutical Sciences



iHis \ 'o iL r . \ n K  AIL/.W ,\'cn  n f  u s f o  fo r
f>nr s(  K I F f l O N S  O R  I . W O I C h ^ C  I ' U R l ’O S i S

THE ADELAIDE & MEATH
SJH /A M N C H  R escarcli E th ics C om m iltce  Sccrclaria t
Dan Lynch P h :4 H 2 8 6 0  eiiiail;
U rsula R yan Ph: 4142342 em ail: UrsulaJ<yaJl!^^>a!VVl^?h^ic
Sccrclaria t Fax 4142371

Mr. Tadhg Stapleton
Discipline o f Occupational Therapy
Trinity Centre for Health Sciences
St. Jam es’s Hospital
James Street
Dublin 8

HOSP0ĵ itAi0iiidJi-IN
C o m m i t t e e  

T H E  N A T IO N A L  C H IL D R E N 'S  H O S I ’ ITAL

lA l tA C .H T , nUfUIN 2.1, IR E L A N D  

r r U P H O . N t  f J 5 . )  I I U 2 0 U O

November lO"’ 2008

Please quote this reference in any follow up to this letter: 2008/10/03 Chairman's 
Action

Re: All Examniation o f the Relationship bct>veen Clinical Based Occupational 
TJierapy Pre Diving Assessment and the Outcomes o f In Car Driving 
Assessment.

Dear Tadhg,

Thank you for your recent submission o f the above proposal to the SJH/AMNCH 
Research Ethics Committee.
The Chairman, having reviewed the proposal, has given ethical approval on behalf o f 
the Committee.

Yours sincerely,

- 7

Ray McDermoft"^
Chairman,
SJH/AMNCH Research Ethics Committee.



r i  IE  U N IV E R S IT Y  O F  D U B L IN  SCHOOL OF M EDICINE

TRINITY COLLEGE FACULTY OF HEALTH SCIENCES

Trinity College, Dublin 2, Ireland
Professor Dermot Kelleher, MD, FRCPI, FRCP, F Med Sci Tel: +353 1 896 1476
Head of School of Medicine Fax: +353 1 671 3956
Vice Provost for Medical Affairs email: medicine@tcd.ie

Ms Fedelnia M cNamara email: medschadmin@tcd.ie
School Administrator

Mr Tadhg Stapleton 
Occupational Therapy,
Trinity Centre for Health Sciences, 
St James Hospital,
D 8

Wednesday, 23 June 2010

Study: Exploration of the clinical reasoning used by the relevant stakeholders in determining fitness to 
drive after a stroke

Dear Applicant (s),

Further to a meeting o f the Faculty of Health Sciences Ethics Committee held in April 2010, we are 
pleased to inform you that the above project has been approved without further audit.

Yours sincerely

•of Orrot. Orla Sheils 
Chairperson 
Faculty of Health Sciences Ethics Committee

Cc
Deirdre Connolly,
Occupational Therapy,
Trinity Centre for Health Sciences, 
St James Hospital,
D 8

Schools o f  th e  F a c u lty : M edicine, D ental Science, N ursing and M idw ifery, Pharm acy and Pharm aceutical Sciences



Appendix 7

Data Collection sheets designed for this study

o Occupational Therapy Driving Assessment Referral 

o Driving Assessment Demographics Sheet 

o Driving History Screening Form

o Occupational Therapy Pre-Driving Assessment Data Collection 

Form

o Template of Occupational Therapy Department Pre-driving 

Assessment Report 

o Occupational Therapy Department Pre-driving Assessment Data 

Collection Form (Template for report) 

o Feedback Form to be completed by Driving Assessor (on 

completion of the on-road test) 

o Six-month Follow-up Driving Form



Occupational Therapy Driving Assessment Referral

Name
Address

DOB

Diagnosis 

Date o f Onset 

PMHx

Medications

NO D

NO a  

NO a  

NO D

Has this person had any formal visual assessment? YES D

Homonomous hemianopia YES O

Epilepsy YES D

Is this person medically fit to undergo a driving assessment? YES □

Name of Referring Doctor

Signature

Date



Driving Assessment Demographics Sheet

Name

Study ID

Age and D.O.B.

Address

Telephone Contact

Date Referred

Date OT Assessment

Date of Referral to 
Driving Instructor
Date of in-car assessment

Outcome of in-car 
assessment

Alternate Contact eg. 
Family Member etc. (if 
appropriate)



Driving History Screening form Study ID

Date of A.ssessment ....................................................................

Name ....................................................................

Age ................................................................

Diagnosis ....................................................................

Date of onset ....................................................................

Driving History and Driving Needs
Previous driving history (in the past year, or last year of driving prior to stroke)

How long have you been driving for/what age were you when you started driving? 

Type of C a r : Manual Automatic Make/Model

How frequently do you drive?

Daily 5-6 days per 
week

3-4 days per 
week

1-2 days 
per week

Less than 
once weekly

How much driving would you typically do in a one week period? Estimate what your 
mileage would have been and How much time you spend driving per week?

Miles Driven per Week
Time spent driving per week

Describe your typical driving -  where do you drive to, what are your common journeys 
work, school run, shops, church, visit family, social/leisure etc?

Places Visited/ Reason for driving How many times per week



Driving context
Do You: YES/NO Do You: YES/NO
Drive in all traffic conditions 
including motorway

Use Multi-storey car 
parks

Drive in your local area only Drive in city centre
Drive in rush hour Carry passengers
Drive at night Drive in poor 

weather conditions

Have you changed your driving habits in the last year -  for example do you drive less, 
only in daylight, only on familiar routes, avoid bad weather, avoid rush hour etc?

If you made any changes in the last year -  what prompted you to make these changes? 
Did you feel your driving ability was changing in anyway? Etc

Any recent accidents (in the last 5 years)?

Future Driving Needs
What type o f driving do you hope to return to? What type o f driving is necessary?

How important is it for you to return to driving on a scale o f 1 to 10 (1 = not important, 
10 = absolutely essential)

I  I

1 10 
Not important at all Absolutely essential



Occupational Therapy Pre-Driving Assessment Data Collection Form

Name____________
Study ID
Date o f Assessment 
Name o f Assessor

Gender
D.O.B.
Diagnosis 
Date o f onset

Barthel Score

Vision
Hemianopia Y N
Tracking Intact Y N
Glasses/Contacts Y N

Driving History Interview completed Y N

Cognitive, Perceptual and Executive Assessments

Address

Tel:

Test_________________
ACE-R incorporating 
MMSE
Addenbrooke’s Cognitive 
Examination Revised incorporating 
the Mini Mental State Examination

Score
ACE-R Score /lOO
Attention & Orientation /18
Memory /26
Fluency /14
Language /26
Visuospatial /16

MMSE Score /30

Interpretation

Star Cancellation Test
(subsection o f  the B.I.T. 
Behaviuoral Inattention test)

Score /54
(Acceptable range 52-54. cut-off 51)

Time
Time per target 
Rightward bias Y N

Letter Cancellation
(subsection o f  the B.I.T. 
Behaviuoral Inattention test)

Score /40
(Acceptable range 33-40. cut-off 32)

Time
Time per target_________

MVPT-3
Motor free Visual Perceptual Test -

Score /65
Response Time

Subsections 
Spatial relationships 
Visual discrimination 
Figure ground 
Visual closure
Visual memory_______________



TEA
Test o f  Everyday Attention

• Subtest 1
Map search -  visual selective attention

Score
• Subtest 2

Elevator Counting -  auditory sustained attention

Score
• Subtest 3

Elevator counting with distraction -  auditory 
selective attention

Score
• Subtest 6

Telephone search -  visual selective attention

Score
• Subtest 7

Telephone search while counting -  divided 
attention

Score
• Subtest 8

Lottery -  auditory sustained attention

Score
Zoo Map Test
(subsection o f  the BADS 
Behavioural Assessment o f the 
Dysexecutive Syndrome)

Version 1 Score /8 
Version 1 Time

Version 2 Score /8 
Version 2 Time

Total Raw Score
(Version 1 + Version 2) / 1 6

Profile Score
Trails A Score /25 

Time
Trails B Score /13 

Time
FAB
Frontal Assessment Battery

Score /18

Snellen Eye Chart Both Eyes
ADSES
Adelaide driving self efficacy scale

ADSES (self) /120 

ADSES (proxy) /120

Occupational Therapists Impression of Predicted Driving Ability on a scale of 1 to 
10
(1 = not safe at all, 10 = completely safe to return to full driving with no restrictions)

1 10 
Not Safe Completely Safe



Study ID

Motor Assessments
Dominant Hand R L
Affected Side R L
Tone Normal Spastic Flaccid Mixed

WMFT
W olf Motor Function Test

Score /75 

Time
Timed Up &  Go Test Time taken

Normal = <10 seconds

Stereognosis Non-affected Hand /5
• Marble
• Key
• Coin
• Paper clip
• Pen

Affected Hand /5
• Dice
• Bolt
• Button
• Pin
• Comb

Proprioception
Non-Affected Side 
R L

Intact Y/N Affected Side 
R L

Intact Y/N

Shoulder Shoulder
Elbow Elbow
Wrist Wrist
Hand Hand
Hip Hip
Knee Knee
Ankle Ankle

Neck movement
Movement Within Normal Limits Y/N
Look over Right Shoulder
Look over Left Shoulder
Look Up
Look Down
Side Flex to Right
Side Flex to Left

Grip Strength -  Right Hand________ kgs Left Hand:________ kgs



THE ADELAIDE & MEATH HOSPITAL, DUBLIN INC0RP0F5ATING THE NATIONAL CHILDREN’S HOSPITAL

OCCUPATIONAL THERAPY DEPARTMENT
_______________  Pre Driving Assessment Report__

Name:_______________________________________ Therapist:

DOB:______________  M RN:________________  Date of Report:

Address:

Diagnosis/Reason for referral: 

Referred by:

Driving History 

Physical

Vision and Visual perception

Cognition

Executive

Summary

Signed:
Occupational Therapist

Date:

ACE-R = Addenbrooke’s Cognitive Examination Revised
ADSES= Adelaide Driving Self Efficacy Scale
BADS= Behavioural Assessment of Dysexecutive Syndrome
FAB= Frontal assessment Battery
MMSE= Mini Mental state examination
TEA= test of Everyday Attention
WMFT = Wolf Motor Function Test
MVPT = Motor-Free Visual Perception Test



THE ADELAIDE & MEATH HOSPITAL, DUBLIN INCORPORATING THE NATIONAL CHILDREN'S HOSPITAL

OCCUPATIONAL THERAPY DEPARTMENT
Pre- Driving Assessment Data Collection Form

Name:________________________________________  Assessor:___________________________________

DOB:______________  MRN:________________  Date of Assessment:____________________________

Diagnosis:_______________________________________________________________________________________

Barthel score: 120 (Estimate)

Vision: Hemianopia Y N
Tracking Intact Y N
Glasses/Contacts Y N

Driving history Interview completed Y N

Cognitive, Perceptual and Executive Assessments

Test Score Interpretation
ACE-R incorporating MMSE
(Addenbrooke’s cognitive 
Examination revised incorporating 
the Mini Mental State Examination)

ACE-R Score /100

Attention & Orientation /18 
Memory 126 
Fluency /14 
Language /26 
Visuospatial /16

MMSE Score /30
Star Cancellation Test
(Subsection of the Behavioural 
Inattention Test)

Score /54
(Acceptable Range 52-54, cut off 
51)
Time
Time per target 
Rightward Bias Y N

Letter Cancellation
(Subsection of the Behavioural 
inattention Test)

Score /40
(Acceptable range 33-40, cut-off 
32)
Time
Time per target

MVPT-3
(Motor free Visual Perceptual Test- 
3)

Score 165
Response Time

Subsections:
Spatial Relationships 
Visual Discrimination 
Figure Ground 
Visual closure 
Visual memory



TEA
(Test of Everyday Attention)

■ Subtest 1
Map search -  Visual Selective
Attention
Score

• Subtest 2 
Elevator Counting- auditory 
sustained attention 
Score 17

■ Subtest 3
Elevator counting w/ith distraction- 
auditory selective attention 
Score /10

■ Subtest 6
Telephone search- visual selective 
attention
Score Seconds per 
target

■ Subtest 7
Telephone search while counting- 
divided attention
Score Dual task decrement

■ Subtest 8
Lottery- auditory sustained attention 
Score /10

Zoo Map test
(Subsection of the Behavioural 
Assessment of the Dysexecutive 
Syndrome)

Version 1 Score 18
Version 1 Time seconds

Version 2 Score IS
Version 2 Time seconds

Total Raw Score
(Version 1 + Version 2) /1 6

(Profile Score = )

Trails A Score 125 
Time Seconds

Trails B Score /13 
Time Seconds

FAB
(Frontal Assessment Battery)

Score /18

Snellen Eye Chart Both Eyes:
ADSES
(Adelaide Driving Self Efficacy 
Scale)

ADSES (Self) /120 

ADSES (Proxy) /120



Motor Assessments

Dominant Hand R L
Affected Side R L
Tone Normal Spastic Flaccid Mixed

Test Score Interpretation
WMFT
(Wolf Motor Function test)

Score 175

Time

Timed up & Go Test Time Taken Seconds
(Normal ^ 10 seconds)

Stereognosis Non-affected Hand 15
•  Marble
■ Key
■ Coin
■ Paper Clip
■ Pen

Affected Hand 15
■ Dice
■ Bolt
■ Button
■ Pin
■ Comb

Proprioception
Non- affected side 

R L
Intact 
Y N

Affected Side 
R L

Intact 
Y N

Shoulder Shoulder
Elbow Elbow
Wrist Wrist
Hand Hand
Hip Hip
knee Knee
Ankle Ankle

Neck IVIovement
Movement Within normal limits- Y/N
Look over Right Shoulder
Look over left Shoulder
Look Up
Look Down
Side flex to Right
Side flex to Left

Grip Strength: Right Hand Kgs, Left Hand kgs

Signed:

Date:



Feedback form to be completed by the Driving Instructor

Name o f client:....................................

Date o f in-car assessment:..................

Referred b y : .........................................

Outcome of the in-car assessment:

Which of the following best describes your opinion o f this person’s ability to return to 
driving (please tick one box only):

Absolutely Safe to return to normal driving, no concerns

Safe to return to restricted driving (ie no night driving, local 
driving only etc)**
Unsafe to return to driving at present but may become safe 
following some driver training***
Unsafe to drive and not suitable for training or is unlikely to 
improve with training

** Please list any restrictions you recommend in relation to this person returning to 
driving.

*** If you are recommending driver training, how many sessions do you think this 
person may need before becoming safe to return to driving or restricted driving?

Please indicate your overall impression of this persons ability to return to driving on the 
scale below, where ‘0’ would indicate that this person is tatally unsafe to return to driving 
and in your opinion not likely to improve with driver training, and ‘10’ would indicate 
that you feel this person is absolutely safe to return to normal driving with no restrictions 
whatsoever.

0 1 2 3 4 5 6 7 8 9 10
Totally
Unsafe

Totally
Safe



Six montli Follow-Up Driving Form Study ID

Nam e.................................................  Date

Type of Car: Manual D Automatic D

Are you doing the same amount of driving now as you did prior to the 
stroke? (tick one box only)__________________________________________________
A lot less 
than before 
the stroke

A little less 
than before 
the stroke

The same as 
before the 
stroke

A little more 
than before 
the stroke

A lot more 
than before 
the stroke

Do you think your driving skill and ability is as good now as it was 
before the stroke? (tick one box only)__________________________________
A lot worse 
than before 
the stroke

A little worse 
than before 
the stroke

The same as 
before the 
stroke

A little better 
than before 
the stroke

A lot better 
than before 
the stroke

In what way is it worse or better?

How frequently do you drive now? (tick one box only)
Daily 5-6 days 

per week
3-4 days 
per week

1-2 days
per
week

Less than
once
weekly

Can you estimate approximately the number of miles you drive in a typical 
one week period? Miles per week = ..................

Can you list the typical places you drive to? ie, shops, work, school 
runs, visit family/friends, social (ie golf, bridge etc).



Have you made any changes to your driving habits since your stroke? If Yes 

please explain briefly.

Do you avoid any particular type of driving now compared to before your 

stroke? (for example driving at night, in bad weather, at busy times/rush hour, 

stick to familiar routes, avoid long journeys etc)

Are there any driving situations where you feel less confident now compared 

to before your stroke? (briefly explain)

Have you had any accident (include any minor accidents) in the past 6 

months? (include any minor tips, bumps, scrapes etc)

Thank You for taking the time to fill out these forms. If you have any 

further comments please include them on the back of this page.
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Appendix 8: M em ber Check Summary of Findings

Summary of Findings

Findings from the interviews are categorised into 4 main groupings as follows:

•  Stratification of Stroke patients in the clinical setting

•  The Process of determining suitability to drive in the clinical setting

•  Relationship between off-road and on-road assessment

•  Recommendations for future development in assessing fitness to drive

Stratification of stroke patients in the clinical setting

Findings from the interviews revealed that typically stroke patients tend to fall within one of three 

categories when return to driving is being considered

1. Those that are safe to drive (no assessment needed)

2. Those that are unsuitable to return to drive

3. Those that need further assessment to determine if they are suitable to be considered for 

driving assessment

Safe to drive group

Typical clinical presentation is that these patients have milder strokes (ie lacunar), recover quickly 

(within days), are discharged quickly, have returned to baseline (or near baseline) functional

status, have no discernable disability resulting from the stroke, are usually given the go-ahead to

return to drive one month after stroke onset. Driving approval is usually given by the consultant 

(often at outpatient follow-up), these patients may not have been seen by OT as usually OT is not 

required.

Unsuitable for driving group

This group are usually the more severely affected group with complex physical needs (hoist 

transfers, needing full assistance with self care), patients who are going into long term care, 

patients with complex cognitive and perceptual deficits, patients who may have ceased driving 

prior to the stroke onset. Present with definite bars on driving such as evidence of hemianopia 

and epilepsy, another major consideration was any evidence of inattention (visual or otherwise), 

and patients who demonstrated a total lack of insight and awareness of deficit.



Those that need further assessment

This group would represent the largest proportion of the stroke patients, nnany interviewees 

referred to these patients as being in the 'g rey ' area, the ones where the therapist or doctor had 

a gut feeling that they have deficits that potentially could make them unsafe to drive, or that 

'something was just not quite right' and represent a group of patients where doctors and 

therapist have major concerns with regard to their suitability to return to driving. Many 

interviewees alluded to the fact that they might often ask themselves "Would I get into the car 

with this person?", or "Would I be happy that this person might drive down my road when my 

children are out playing?"

Typically this subgroup of patients present with cognitive, perceptual and executive type deficits 

to varying degrees, and also patients with deficits of insight or awareness. All these deficits are on 

a continuum with the more severe presentations subsequently categorised in 'the not suitable to 

drive group'.

This group usually require a longer period o f rehabilitation, OT will definitely be involved, this 

group are also the group that usually are referred on for on-road assessment before the final 

fitness to drive decision can be made.

Factors that influence the stratification of patients

There was a rich description of typical presentation and behaviours observed and assessed for in 

the clinical setting that would be taken into consideration when determining if the person was 

suitable or ready to return to driving. With all the behaviours the more severe the deficit the 

more likely it would indicate that the person was unsafe to be considered for driving.

• Insight and awareness

• Impulsivity, poor safety awareness

• Non-compliant behaviour (often linked to lack of awareness such as not accepting 

feedback, not demonstrating learning, not following safe methods being taught in rehab)

• Cognitive deficits (including speed of processing, inattention)

• Perceptual deficits

• Executive deficits (problem solving in particular, also patients who demonstrate a 

consistent need of external cueing and structure during rehab)

•  The response to rehabilitation (observing and working with the patient over a period of 

time -Prolonged contact with the patient -  observing improvement and progress, 

showing evidence of new learning)

Other factors that are taken into consideration when stratifying patients, but in and of themselves 

were not considered to be major determinants of driving suitability were



•  Age

•  Physical deficits

•  Speech and language deficits

Risk and Responsibility

Several OT's and Consultants com m ented that while on the  one hand driving is an over-learned  

and som etim es autom atic task w hen perform ed by a skilled driver, it is also a highly complex task 

that requires a high level o f integration o f intact functioning across m any domains and carries 

great risk if the patien t is unsafe to drive. The potential risks involved in making the decision 

about fitness to drive was com m ented on by several interview ees and a sense of responsibility 

not just to  the patien t but also to the com m unity at large in allowing a potentially unsafe driver 

back on the road. W eighing up these risks was a factor in the clinical decision making process.

The Process o f determ ining suitability to drive in the clinical setting

The main focus o f this part o f the  interviews was to  explore H ow  the decisions and stratification  

of the stroke patient typically occurred in the  clinical setting. In form ation on W ho was involved in 

the clinical decision making, H ow  the decision making happened. W h a t protocols and guidelines 

are currently used to assist in determ ining suitability to drive among patients w ith  stroke.

C urrent protocols and guidelines

Practice varies considerably betw een and w ithin facilities, perhaps because of the lack o f clear 

guidelines or legislation to support practice. Predom inantly clinicians are guided by the DVLA 

guidelines given the lack o f Irish guidelines. There is great variability in practice, fo r exam ple, the  

general rule o f thum b is no driving for the first m onth post stroke -  although som etim es this is 

taken as 1 m onth post onset or may also be taken as 1 m onth post discharge, some consultants 

use a 3 m onth ban and some use a six m onth ban -  the decision is based on the individual stroke 

patient's presentation. The general sense is that there  is a lack o f clarity on procedures that 

should be fo llow ed to  determ ine fitness to return to drive and overall the process can at tim es be 

ad-hoc (although some facilities have the ir own internal processes - the  process is not universal). 

The main consistent guideline used was to inform  the patient that th e ir insurance was null and 

void if they drove w ithout first getting medical clearance.

W ho contributes to  th e  decision?

Generally it is recognised that OT has a significant role to play in the clinical phase o f assessment 

of fitness to drive, the OT assessment is used to inform  the Medical Doctor w ho u ltim ately has to



make the final decision on suitability to return to drive or the need for an on-road assessment. OT 

and Consultants participating in the interviews clearly indicated the involvement of the wider 

multidisciplinary team in contributing to the fitness to drive decision with valuable insights 

coming from ward staff, rehab assistants etc.

Regular OT practice

All the OT interviewees stated that it is part of their routine practice to ask all patients about their 

driving status as part of their initial assessment. The context of practice dictates the level of OT 

involvement in assessment of fitness to drive particularly among acute care OT's where the 

emphasis is on discharge facilitation, driving issues would be discussed within acute care and the 

OT's in these settings would advise the patient that they needed to seek medical clearance before 

returning to drive. Within rehabilitation settings there usually was a more structured approach to 

addressing and assessing driving issues. Typically OT's completed cognitive, perceptual and 

functional assessments as a part of their regular OT programme and used this information to 

inform the decision of fitness to drive, occasionally some patients would be referred to OT 

specifically for driving assessment.

Content of assessment

Two findings emerged in relation to the content of the OT assessment. Firstly the OT's assessment 

and recommendations were based on a mix of standardised and non-standardised assessments. 

OT's used formal assessments as a guide but then followed-up with functional based assessment 

to check for functional manifestations of any deficits noted on standardised testing. It tended to 

be the functional manifestation and performance that carried most weight in their clinical 

reasoning, inferences are drawn from how the patient performs functionally and how this might 

manifest within the task of driving. Therapists liked to assess patients in a variety of settings to 

'build a picture' of the patient and included performance in complex ADL tasks and observations 

within community tasks to inform their decision making on whether a patient was suitable to be 

considered for on-road driving assessment.

The second finding was the need to assess the person over a period of time rather than just doing 

a once off assessment -  Prolonged Contact -  this assisted in building a picture of the patient and 

provided the opportunity to check for consistency and fluctuations in performance, to see 

performance across a range of complex tasks, to check for progress and ability to take on new 

learning, safety awareness within the execution of functional tasks, it was also an opportunity to 

look at executive functions that are more difficult to assess formally. Prolonged contact enabled 

the therapist in their clinical reasoning and assisted in making an inference to how the patient 

might perform at driving.



Fam ily Invo lvem ent

Family are alm ost always involved in the fitness to drive discussion. Generally fam ilies are 

doubtful in relation to return to  driving particularly in the  earlier stages o f stroke. Som etim es the  

fam ily may use the stroke as an excuse to stop the person from  driving particularly if they had 

driving concerns before the stroke -  particularly w ith the  older patients. Family involvem ent was 

essential in ensuring fo llow  through w ith doctors and therapist's advice particularly fo r patients  

w ho w ere being advised to cease or lim it the ir driving. Therapists and doctors would be cognisant 

of social/fam ily issues in relation to driving, ie main driver in household, w ork status, dependency  

on driving and risk o f isolation etc.

Tim ing

Generally the recom m endation em erged that most therapists, doctors and driving assessors fe lt 

th a t the stroke patient would usually benefit from  a period o f tim e at hom e before undertaking  

an on-road assessment. Patients are usually insistent on returning to drive and some may be 

referred too early fo r assessment and subsequently fail the  on-road. A period o f tim e at hom e to  

allow  for fu rther rehabilitation and also the opportunity to  develop a m ore realistic appraisal of 

ability levels -  fo r some patients this would be an opportunity to develop greater insight and 

awareness particularly for the group o f patients w ho say "everything will be fine once I get 

hom e".

Relationship betw een  off-road and on-road assessment

W ith in  this section o f the  interviews the focus was on exploring the relationship betw een the  

clinical side o f the  assessment and the on-road assessment.

R eferral issues

Because the on-road assessment is carried out by private driving assessors outside o f the  

healthcare system and there  is a financial cost to the patient m any therapist w ere reluctant to  

make a direct referral and choose instead to inform  the patient o f the choices o f on-road assessor 

and leave it up to the patient them selves to m ake the  referral. W hen therapists d idn 't make a 

direct referral they  would often assist the patient to  com plete the form  or would give the patient 

a copy o f their report and ask the patient to  forw ard the report w ith the  application, but again the  

onus was on the  patient them selves to include this or not. However, therapists generally would  

not hand out assessor inform ation to patients w here they themselves (or the team ) fe lt that 

driving was inappropriate. In a m inority o f places w here an established link w ith  a particular



driving assessor had been established then the therapist would make a direct referral for an on

road assessment (with the patient's consent).

Communication

Perhaps as a direct consequence of the referral issues communication between the clinicians and 

the on-road assessor varied from being totally non-existent to being very good and collaborative. 

In facilities where there was an established relationship between the OT's and the driving 

assessor the communication was good in both directions. When a patient referred themselves for 

the on-road assessment there usually was no communication at all between the OT/Consultant 

and the driving assessor. The OT's felt that it would be preferable that they communicate their 

findings with the driving assessors so as to highlight problem areas that they had identified and to 

alert the driving assessor to potential areas of deficit prior to the on-road. The driving assessors 

felt that this information would be useful and that it wouldn't necessarily bias their assessment.

Relationship between off-road assessment findings and on-road outcome

Generally for the stroke patients there tended to be overall consensus in relation to the final 

outcome. Several made the comment that usually discrepancy occurred between the two 

assessments for patients with dementia as opposed to stroke. Comments were made that 

suggest that it is unlikely that a stroke patient would be referred for an on-road assessment if the 

Doctor or OT felt that that person was unsafe or was likely to fail which might explain the 

consensus in outcome.

Advice to restrict driving following stroke and on-road assessment was discussed in some 

interviews. While the majority of OT's, doctors and driving assessors were positive about 

restrictions where appropriate, the legality of such restrictions were raised by a number of 

interviewees and some interviewees commenting that it was not helpful to pass a patient to drive 

with restrictions as this is not enforceable and you are relying on the patient themselves to be 

compliant. The need for a more longitudinal follow-up of patients who pass the on-road test was 

highlighted by some interviewees to examine accident rates among this group.

Reasons for on-road

It emerged in the interviews that usually a referral for an on-road would not be made in the case 

of a patient who was considered to be unsuitable for driving by the clinicians (OT's and DR's), and 

at the other end of the spectrum if the patient showed signs of a quick and full recovery with no 

or minor residual deficit. It tended to be only the stroke patients in the 'grey' area that were 

referred for an on-road, and within that grouping it is likely that the patient's who get referred are 

the patients who are more likely to pass the on-road. So the on-road is often used as the



arbitrator in the decision making. Generally if a patient was felt to be unsafe to drive (particularly 

by the medical doctor) then the referral would not be made as it would be unlikely to change the 

doctor's opinion on medical fitness to drive. A number of doctors did mention that for a small 

proportion of patients who may have passed an on-road test previously, these patients may 

subsequently be advised by the doctor to cease driving on medical grounds at follow-up 

regardless of the outcome of the on-road (in the case of a patient who had medically deteriorated 

for example).

A number of OT's commented on encouraging patients to go for an on-road assessment where 

they felt the patient had the ability to drive but the patient himself had lost confidence. 

Particularly in the case of patients who may have had a slow rehabilitation or older patients who 

might be thinking driving was now beyond them. This was also evident particularly among OT's 

who had a good working relationship with the on-road assessor and where some driver 

rehabilitation might be needed to increase confidence.

Content of On-road

Driving assessors gave indications of the typical structure of the on-road assessment including 

graduating the difficulty of the test (start easy and gradually become more complex), trying to 

distinguish between habitual driving habits and unsafe driving, cognisant of anxiety and 

nervousness during the assessment. Feedback would be given within the test to allow the patient 

improve their performance. There was difference in the recommended duration of assessment 

varying from 30 minutes to one hour. The on-road assessor would generally take on board referral 

information from the OT when it was available and look for any highlighted deficits during the on

road.

Clinicians (OT's and Dr's) generally were lacking in knowledge regarding the content of the on

road assessment and were making assumptions about the content and the process of the on-road 

assessment. Most assumed that the patient did do an actual on-road test (open road), however, 

one OT commented that some patients had failed at the on-road but the decision was made 

based on performance on a simulator rather than open road driving. Some OT's were making on

road referrals on the assumption that the on-road assessor was in fact a qualified OT, or that a 

qualified OT was sitting in during the on-road test, their assumption was based on practice in 

other countries.

A number of clinicians commented on the high success rate o f the on-road test and pointed out 

that this may be influenced by the fact that a number of assessments were local area assessments 

where there would be an element of familiarity. This coupled with fact that driving is an over

learned and almost automatic task may account for the high success rate.



Driving behaviours

Driving assessors gave some indication of typical driving behaviours that would indicate poor 

driving ability and potential failure of the on-road test. Particular areas of concern were lane 

maintenance, observing lane markings, gap maintenance, excessive speeding and sudden braking 

that may indicate visual perceptual deficits. Fatigue and drifting attention during the driving task, 

missing red lights, difficulty and lack of observations at complex junctions, slowed reactions, and 

general unsafe driving behaviour. Feedback would be given to bring the behaviour to the patient's 

attention and give them the opportunity to correct their behaviour within the test.

Recommendations for future development in assessing fitness to drive 

Several suggestions were made as to how best to develop and standardise the process of 

determining fitness to drive for patients with stroke, a number of interviewees pointed out that 

such recommendations applied to all acquired disability areas and were not just specific to stroke.

Need for a more Standardised Process

This was highlighted by almost all interviewees, the need for clear protocols, procedures and 

pathways to guide practice in the area of assessing fitness to drive was considered essential. 

Although concerns were expressed around the need to ensure that such guidelines not be too 

repressive and should attem pt to maintain an enabling approach to driving. A need for clearer 

legislation was also highlighted. Clearer lines of communication between the off-road and on-road 

components of the assessment are required.

Location of driving assessment service

Many interviewees commented on the fact that the off-road and on-road are generally very 

isolated procedures and the need for a more comprehensive approach encompassing both phases 

would be preferential. A number of interviewees commented that on-road assessment would be 

best if provided for within health care as opposed to privately obtained, several interviewees 

commented that this was an area that really should be developed within primary care under a 

larger umbrella of community mobility, while others suggested that specialised stroke services 

should expand to include driving within their remit as they would be more cognisant of stroke 

specific deficits and how they may relate to driving.



Occupational th e rap y  specific recom m endations

The m ajority o f in terview ees fe lt that driving was an appropriate dom ain fo r OT to  develop into. 

Specialised training needs w ere highlighted mostly at postgraduate level but also th a t driving 

should be included in OT undergraduate training. OT's w ho had already established themselves  

and engaged in driving assessment com m ented on the fact th a t OT's need to consider driving just 

as any o ther ADL task and evolve into the practice area through exposure and developing  

expertise, they highlighted the need fo r close collaboration betw een the OT and the  driving 

assessor. Several in terview ees considered th a t OT's w ho com plete training in the area should be 

well positioned to com plete on-road assessments in the fu ture. The need for support from  the  

professional body and the developm ent o f discipline specific guidelines would assist fu ture OT 

involvem ent in assessing fitness to drive.

Raising Awareness

Several in terview ees com m ented on incidental beneficial outcom es resulting from  participating in 

the research interviews. Participating in the research and reflecting on th e ir current practice 

raised the ir awareness o f this area and issues specific to  the ir own practice. M any com m ented  

that having engaged in the interviews they would consider how  they m ight try to develop and 

change their current practice.
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Purpose: Practice in the area of predriving assessment for people w ith  stroke varies, and research findings are not always 
easily transferred in to the clinical setting, particularly when such assessment is not conducted w ith in  a dedicated driver 
assessment programme. This article explores the clinical predriving assessment practices and recommendations o f a group 
of Irish occupational therapists fo r people w ith  stroke. M ethod : A consensus meeting of occupational therapists was 
facilitated using a nominal group technique (NGT) to identify specific components of cognition, perception, and executive 
function that may influence fitness to  return to  driving and should be assessed prior to referral fo r on-road evaluation. 
Standardised assessments for use in predriving assessment were recommended. Results: Thirteen occupational therapists 
participated in the NOT meeting. Strongest consensus emerged for the inclusion of cognitive components of attention and 
speed o f processing; perceptual components o f spatial awareness, depth perception, and visual inattention; and executive 
components of planning, problem  solving, judgm ent, and self-awareness. Consensus emerged for the use of the fo llow ing 
standardised tests: Behavioural Assessment o f Dysexecutive Syndrome (BADS), Test of Everyday Attention (TEA), Brain 
Injury Visual Assessment Battery for Adults (biVABA), Rivermead Perceptual Assessment Battery (RPAB), and M otor Free 
Visual Perceptual Test (MVPT). Conclusion: Tests were recommended that gave an indication of the patient's underlying 
com ponent skills in the area of cognition, perception, and executive functions considered im portant fo r driving. Further 
research is needed in this area to  develop clinical practice guidelines for occupational therapists for the assessment of fitness 
to  return to  driving after stroke. Key w ords: driving assessment, occupational therapy, stroke

For many people driving is an imporiani 
activity of daily living, and the ability to 
maintain driving competency is associated 

w ith maintaining independence and autonomy' 
A recent patient and carer survey of 139 people 
following stroke found that 29% of those driving 
before stroke onset slopped driving following a 
stroke.'^ This contrasts w ith findings from a US 
study where 70% of the respondents to a survey 
indicated that they had stopped driving since their 
stroke; many reported that they did not receive 
advice about driving nor had they any formal 
driving assessment following stroke.’

Returning to driving following a stroke requires 
thoughtful consideration by a skilled multidisci
plinary team taking into account the impact a stroke 
may have on driving skills."' Alongside obvious 
physical and sensory’ deficits following a stroke, 
it is suggested that higher cognitive and executive 
functions such as judgment and reasoning are more 
likely to prevent a return to driving.'* ’

Assessing the person’s suitability to resume 
driving following stroke usually involves two 
phases: an off-road evaluation or predriving 
assessment followed by an on-road or in-car 
driving evaluation in the presence of a suitably 
qualified d riv ing  assessor.'’ The relationship 
between the two phases of assessment continues to 
be examined in efforts to determine the predictive 
value of the off-road assessment.’'-'̂  Generally it is 
accepted that the on-road evaluation is the gold 
standard for determining the person’s fitness 
to drive. However, this option can prove costly 
for patients, which makes the identification 
of appropriate screening measures that have 
good predictive value related to resumption of 
driving desirable.'^ Findings from the predriving
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assessment should be used to augment rather than 
replace the on-road assessment. W hen a period of 
driver remediation is required, the preassessment 
findings may help determ ine suitable interventions 
to improve the person’s driving potential and keep 
the person driving safely for longer. Interventions 
to improve deficits in cognitive or perceptual skills 
prior to the on-road assessment may potentially 
increase the likelihood of a m ore successful 
on-road assessment outcome.'^

Occupational therapists are frequently requested 
to assess patients after stroke to assist in determ ining 
the persons’ fitness to return to driving. Driving 
and com m unity mobility have been categorised as 
instrumental activities of daily living (lADLs) by 
the American Occupational Therapy Association 
(AOTA).*' Assessment of factors (body functions 
and performance skills) affecting participation in 
lADLs, including driving, is recognised as being 
w ith in  the rem it of the curren t occupational 
therapy practice framework.'^ ' ’

Several studies in recent years have docum ented 
the assessment practices and standardised measures 
used by occupational therapists in the off-road 
or predriving assessment in the U nited States 
and  Canada,* ''* A ustralia,'*  and  Sw eden.'^  
A lth o u g h  th ere  is som e genera l ag reem en t 
on com ponents of cognition, perception, and 
executive function that should be assessed by the 
occupational therapist, there is less clear agreement 
on how these com ponents should be assessed. 
Various standardised assessment tools have been 
recommended for use in predriving assessment with 
some overlap of tools among the different consensus 
groups examining this clinical practice issue.

Published findings from previous consensus 
meetings focus on assessment of the older driver 
and may not encompass the range of potential 
deficits specifically associated with stroke that 
may impact driving performance. The urgent need 
for consensus recom m endations specifically for 
driving assessment for people with stroke has been 
highlighted.'"'

Research Context

Presently, within the clinical context ofoccupational 
therapy practice in Ireland, there are no guidelines 
or standards on what exactly the occupational

therapist should assess when considering return to 
driving for their patients with stroke or how best to 
approach such assessment. Occupational therapists 
completing predriving assessments typically do so 
as part of the overall clinical occupational therapy 
programme and not as part of a dedicated driver 
assessm ent program m e. Anecdotally, it w ould 
appear that there may be some reluctance on the part 
of therapists in engaging in predriving assessments 
in the absence of dedicated driving assessment 
programmes and clear practice guidelines.

Much of the current knowledge in this area has 
emerged from research studies within dedicated 
driving assessment programmes. These dedicated 
drivingassessment programmes may not necessarily 
translate into the reality of clinical practice where 
therapists com plete assessm ents to guide the 
decision about referral for the on-road assessment. 
In this article, we report the findings of a consensus 
group meeting of Irish occupational therapists and 
their recommendations concerning the predriving 
assessment of people with stroke. The consensus 
meeting was facilitated with the aims of forming a 
level of consensus on the following:

1. The specific co m p o n en ts  of co g n itio n , 
p e rc e p tio n , a n d  e x e c u tiv e  fu n c tio n s  
occupational therapists should assess when 
conduc ting  a predriv ing  assessm ent for 
people with stroke.

2. A recommendation of standardised assess
ment tools that, in the inform ed clinical 
opinion of the therapists, best measure these 
com ponent skills.

Method

To ex p lo re  c u rre n t o cc u p a tio n a l th e rap y  
practice in relation to driving assessment and 
recommendations regarding best practice within 
the current context of service provision, a nominal 
group technique (NGT)'*' approach was used. 
NGT is a structured approach to brainstorm ing 
and is a useful approach w hen organisational 
decision making and problem solving are required. 
NGT is particularly appropriate when judgm ents 
and creative solutions are being sought. The use 
of NGT allows for the pooling of decisions and 
judgm ents from a group of informed experts that 
allows for consensus to be reached.
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It is recom m ended ihai each NGT group be 
com posed of five lo nine pariicipants. A structured 
NGT formal comprises four steps''^:

1. Silent generation of ideas in writing
2. Round-robin recording of these ideas
3. Serial discussion for clarification
4. Voting
At the beginning of an NGT session, a problem 

or question is read out and presented to the 
participants. Each participant individually and 
silently generates a list of ideas in response to 
the question under discussion. The individual 
ideas are then shared am ong the whole group in 
the round-robin recording of ideas, and the ideas 
are transcribed onto a flip-chari in the form of 
statements. This is followed by a group discussion 
and clarification of ideas/siaiemenis prior to voting. 
In the voting phase, participants individually select 
what they consider to be the five most important 
statements from the list generated in steps 2 and 3, 
and they then write each statem ent on a separate 
index card. Each participant then prioritises the 
five selected statem ents according to importance 
and assigns a rank from 1 to 5 to each statement, 
giving a rank of 5 for the most im portant statement 
through to a rank of 1 for the least im portant 
statement. The facilitator collects the five index 
cards from each participant and records the num ber 
of participants who voted for each statem ent and 
the ranks assigned to each statement.

Interpretation of the voles

No clear guideUnes were found on a definite 
system to in terpret the strength  of consensus 
reached following NGT. O ther research using this 
system of data collection have tended to give the 
complete list of items voted upon and the total 
ranks score assigned to each statement/item.
We used a similar approach and sum m ed the 
scores for each statem ent and present the findings 
taking two factors into account: the num ber of 
people voting for the statem ent and the sum  of the 
votes or ranks assigned to the statement.

Participants could only vote for five statements 
from  each generated  list. As there were 13 
participants contributing to the voting in this 
meeting, the highest possible total rank score 
any one statem ent/item  could receive was 65;

this w ould require all 13 participants to allocate 
a rank of 5 for this statem ent indicating that all 
participants judged that particular statem ent to be 
the most im portant statem ent from the list. Such 
a score of 65 would indicate a total consensus on 
that statement; the total ranks score of 65 could 
only be achieved by one item within each voting 
category

Recruitment

Ethical approval was obtained from the Faculty 
of H ealth  Science E thics C om m ittee, Trinity 
College Dublin, prior to recruitment. A purposive 
sampling approach was used for recruitm ent to 
the NGT meeting. Occupational therapy managers 
in 28 hospitals and rehabilitation facilities that 
provided services to people following stroke and 
head injury were sent an information letter that 
explained the purpose of the meeting. They were 
asked to distribute the information letter among 
their occupational therapy staff who typically 
assessed patients in relation to their suitability 
to return to driving. A geographical spread of 
hospitals and services across the country was 
achieved in the original mailing. A snow ball 
approach was encouraged, and therapists were 
requested  to d istribu te the inform ation letter 
am ong other therapists know n to have experience 
in the area of driving assessment.

O nce partic ipan ts ind icated  their in ten tion  
to attend the NGT meeting, a preparation sheet 
was m ailed ou t to assist each partic ipant to 
prepare for the meeting. This preparation sheet 
included basic information on the NGT process, 
an outline of the focus of the m eeting, and 
questions for consideration and reflection before 
the meeting. Preparation questions requested that 
the participants consider what specific cognitive, 
perceptual, and executive com ponents should be 
assessed in a predriving assessment, how best to 
assess these com ponents, and what standardised 
assessments the participants would recommend 
for use in clinical practice when conducting a 
predriving assessment.

For the purpose of formmg a consensus, the 
NGT meeting was subdivided into two sessions 
facilitated over a half-day period. Both authors 
acted as group facilitators for bo th  sessions.
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The quesiions for exploration within each session 
were the following:

• Q 1. W hat are the most important com ponents 
of cognition, perception, and executive skills 
occupational therapists should assess when 
considering a person’s fitness to return to 
driving?

• Q2. W hat standardised assessments w ould 
you recommend occupational therapists use 
when com pleting a predriving assessment to 
assess these skills?

Results

Thirteen occupational therapists, com prised of 
11 clinically practicing occupational therapists 
and the two authors, contributed to the NGT 
meeting and consensus formation. Of the clinically 
practicing therapists (11), nine were practicing at 
senior grade and two were practicing as staff grade 
occupational therapists. The median num ber of 
years in practice was 7 years, with a range of years 
in practice from 1 to 30 years. The majority of 
participants reported mixed diagnostic groupings 
within their typical clinical caseloads, whereas 
two participants worked exclusively with patients 
recovering from stroke.

Ten different treatment facilities spanning acute 
care settings, inpatient rehabilitation, outpatient 
rehabilitation, and com m unity-based treatm ent 
facilities were represented by the 11 clinically 
practicing therapists. All the clinically practicing 
therapists had experience assessing patients in 
relation to their suitability for onward referral 
for an on-road driving assessment. None were 
working exclusively in predriving assessment but 
typically com pleted predriving assessments as part 
of their regular occupational therapy caseload. The 
num ber of requests for predriving assessments 
ranged from less than one per m onth to a m axim um  
of five per m onth, with a median of two predriving 
assessment requests per m onth. In total, the 11 
participants reported the use of 19 standardised 
assessm ent tools in th e ir cu rren t p red riv ing  
assessments, with individual participants using 
between three and six assessment tools in their 
p re -d riv in g  a sse ssm en ts . Both a u th o rs  are 
occupational therapy lecturers and researchers 
and have previous clinical experience working

with neurological clients and in clinical predriving 
assessment.

Consensus reached following NGT

Participants were divided into two NGT groups: 
one group of five participants and one group of six. 
Both groups were facilitated in a large room, and 
the two authors acted as group facilitators. Given 
that both authors had clinical background and 
experience in the area of predriving assessment, 
they contributed to the NGT process. The NGT 
process allows for the facilitator to be a working 
participant in the group and to actively contribute 
to the process and consensus formation.'*^

NGT Session 1

Participants were advised that the focus of 
the first NGT session w ould be on reaching 
consensus on cognitive, perceptual, and executive 
com ponents of occupational therapy predriving 
assessm en t. H ow ever, it was id en tif ied  by 
participants that assessment of vision is required 
before com m encing cognitive, perceptual, or 
executive com ponents of the assessment.

Vision

No consensus was sought regarding com ponents 
of v ision  th a t sh o u ld  be assessed as som e 
partic ipan ts felt it was outside the rem it of 
occupational therapy to assess vision because other 
professionals are m ore skilled and specifically 
trained to assess this area. It was agreed that 
an assessm ent of vision should be com pleted 
by a suitable quahfied practitioner such as an 
ophthalm ologist or optom etrist for a detailed 
analysis of the person’s visual capacity However, 
all 11 clinician participants were in agreement 
that it was extremely rare that patients referred for 
driving assessment would have these specialised 
visual assessm ents com pleted prior to referral 
for occupational therapy predriving assessment. 
In the absence of access to a specialised vision 
assessment, there was guarded agreement that the 
occupational therapist should complete a basic 
preliminary assessment of visual scanning and 
tracking and to test for hemianopia.
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Cognition

During ihe initial silent generation of ideas, 18 
com ponents of cognition were identified. Several 
participants subdivided attention into com ponent 
parts similar to the subdivisions in Sohlberg and 
M ateers clinical m odel of a tten tio n /^  namely 
sustam ed , selective, a lternating , and  divided 
attention. During the discussion it was decided 
to amalgamate these subcom ponents of attention 
into one overall attention category before voting. 
Participants felt that attention was an im portant 
com ponent to consider, and they would possibly 
place high emphasis on the individual attention 
subcom ponents during voting that m ight lead 
to an exclusion of other relevant com ponents of 
cognition. Having agreed on one overall attention 
com ponent, the group put forward 15 cognitive 
com ponents in total for voting (Table 1).

Following voting, there was strong consensus 
that attention (and its subcomponents of sustained, 
selective, alternating, and divided) should be included 
in a predriving assessment. All 13 participants voted 
that attention be included in a predriving assessment, 
with 9 panicipants indicating that they felt attention 
was the most important cognitive component to 
assess giving it their rank score of 5.

The consensus for the inclusion of information 
processing and speed of processing and orientation

Table 1. Cognitive com ponents recom m ended for 
inclusion in the predriving assessment

C ognitive com ponent
Individual rank 
scores

No. of 
votes

Total
group
rank
scores

Attention' '5,5,5,5,1,3,5, 13 52
4,5, 5,5, 5,4

Information processing 4,4,4,3,2,4,4,5,1 9 31
and speed of processing
Orientation to TPP 2,1,5,5,4,5,4,1,1 9 28
Memory: STM &  working 3,2,4,4,2,1,3.3 8 22

memor>'
Procedural memory- 3,2,3,3.2,3 6 16

Sequencing 2,3,4,2,2 5 13
Topographical orientation/ 1,1.1,1,1,3,3 7 11
topographical memory

N o c e :  TPr = time, place, and person; STM = short-term  memor)'. 
“The attention component is a composite of sustained, selective, 

alternating, and divided attention.

to tim e, p lace , and  person  in a p red riv ing  
assessm ent was less strong. Both com ponents 
received votes from nine participants, but speed 
of processing received a higher total group rank 
score of 31. There was weaker consensus for the 
inclusion of working memory, procedural memory, 
sequencing, and topographical o rien ta tion  in 
predriving assessment.

O th e r  c o g n itiv e  c o m p o n e n ts  th a t  w ere 
considered, but w ith no consensus, included 
prospective memory (three votes, total rank score 
6), cognitive fatigue (two votes, total rank score 2). 
Praxis, ability to follow instructions, and semantic 
m em ory (all received one vote each), whereas 
episodic memory, long-term memory, and object 
use did not receive any votes.

Visufll perception

Following generation of ideas and discussion, 
10 perceptual com ponents were put forward for 
voting (Table 2). Following voting, consensus was 
reached for the inclusion of visual inattention and 
spatial awareness in predriving assessment: 11 
and 12 participants voted for these components, 
respectively, and predominantly assigned ranks of 4 
and 5 to these two components. Twelve out of the 13 
participants agreed that depth perception and figure- 
ground be assessed, but overall these com ponents 
received slightly lower total rank scores. There was

Table 2. Visual perceptual com ponents 
recommended for inclusion in the predriving 
assessm ent

Visual percep tual 
com poncnl

Individual ran k  
scores

No. of 
votes

Total
g roup
rank
scores

Visual inattention (ability 1,4,5,5,4,5,5, 11 48

to attend to left and right) 4,5,5,5
Spatial awareness/spatial 5,2,5,2,4,4,3,3, 12 44
orientation 5,4,3,4
Depth perception 3,3,3,1,3,2,1,1, 12 28

2,3,4,2
Figure ground 2,4,2,4,2,2,2,2, 12 26

(foreground/background) 1.2,2,1
Shape, form, colour 4,1,1,5,3,1,1,4 8 20

recognition, and
identification
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weaker consensus that shape, form, and colour 
recognition be included in predriving assessment. 
No overall consensus was reached on the remaining 
perceptual components, pattern recognition (three 
votes, total rank score 11), object recognition (three 
votes, total rank score 8), form constancy (two 
votes, total rank score 2), body scheme (one vote, 
total rank score 5), and visual sequencing (one vote, 
total rank score 3).

Executive

Following generation of ideas and discussion, 
11 executive com ponents were put forward for 
voting. Following voting, consensus emerged for 
the inclusion of insight/self awareness, planning/ 
foresight, judgm ent, and problem-solving ability 
in occupational therapy predriving assessment. 
T here w as w eaker co n sen su s  tha t decision  
making be included; seven participants voted for 
this com ponent bu t judged its inclusion in the 
predriving assessment as less important.

No overall consensus was reached for the 
following executive com ponents: organisation 
(three votes, total ranks score 8), inhibition  
(two votes, total ranks score 3), self-monitoring 
(two votes, total ranks score 3) (Table 3). Three 
co m ponen ts -  frustration  to lerance, abstract 
reasoning, and mental flexibility -  all received one 
vote each and a total ranks score of 1 each.

NGT Session 2

In total, 29 standard ised  assessm ents were 
suggested and considered by the participants for 
voting. Nine of these suggested assessments did 
not receive any votes. Participants were asked to

Table 3. Executive components recommended for 
inclusion in the predriving assessment

Total 
group 

No. o f rank
Executive component Individual ran k  scores votes scores

Insight/self-awareness 5,5,3.5,5,5,1,4,3,5 10 43
Plann i ng/fo resight 3,4,5,5,1,4,2,3,4,5,5,1 12 42
Judgment 2 ,3,2,3,5,3,4,5,4,2,4 11 37
Problem solving 1,3,4,4,3,4,1,3,3,2,4 11 32
Decision making 2,4,2,2,2,1,3 7 16

consider availability of the assessments in typical 
clinical settings and the usefulness of the test 
scores for analysis, for example, assessments that 
had clear pass/fail criteria etc, when allocating 
their votes (Table 4).

There was less clear consensus with regard to 
the standardised assessment tools recom m ended 
for use in the predriving assessment. The Test 
of Everyday A ttention (TEA)^’ emerged as the 
assessment with the highest overall ranks score of 
33, being recom m ended by 8 of the 13 participants. 
The Behavioural Assessm ent of Dysexecutive 
Syndrome (BADS)^"* was recom m ended by the 
h ighest num ber of partic ipan ts (n  = 9) bu t 
received lower rank scores than the TEA. The 
M otor Free Visual Perception test (MVPT)“  and 
the Brain Injury Visual Assessment Battery for 
Adults (biVABA)“  were recom m ended by smaller 
num bers of participants but received fairly high 
individual rankings.

There was some consensus for the inclusion 
of the Rivermead Perceptual Assessment Battery 
(RPAB),^^ Trail Making Test A &  B,“  Rivermead

Table 4. Standardised assessments recommended 
for use in the predriving assessment

Total
group

Individual ran k  No. o f rank  
S tandard ised  assessm ent scores votes scores

Test of Ever)'day Attention 
(TEA)

4,5,5,4,3,4,3,5 8 33

Behanoural Assessment of 
Dysexecutive Syndrome 
(BADS)

2,1,4,3,4,2,1,2,2 9 21

Motor Free Visual 
Perception Test (MVPT)

1,5,4,5,2,4 6 21

Brain Injury Visual 
Assessment Battery for 
Adults (biVABA)

3,5,4,5,4 5 21

Rivermead Perceptual 
Assessment Battery (RPAB)

4,2,5,1,1,3 6 16

Trail Making Test A &  B 3,1,3,4,1 5 12
Rivermead Behavioural 
Memory Test (RBMT)

3,4,2,2 4 U

Mini-Mental State 
Examination (MMSE)

4,5,2 3 11

Chessington Occupational 
Therapy Neurological 
Assessment Battery 
(COTNAB)

3,3,3,1 4 10
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Behavioural Memor)' Test (RBMT)/‘̂ Mini-Mental 
State Examination (MMSE),’̂ ’ and the Chessington 
Occupational Therapy Neurological Assessment 
Battery (COTNAB)’’ in the occupational therapy 
predriving assessment.

Of the remaining standardised assessment tools 
that were considered, four received votes from two 
participantsonly: Cognitive AssessmentofMinnesota 
(CAM)’̂  (total ranks 10), Behavioural Inattention 
test (BIT)”  (total ranks 5), Allen Cognitive Levels 
(ACL)’'* (total ranks 5), and Dynavision’’ (total 
ranks 3). The following assessments received votes 
from one participant each: Assessment of Motor and 
Process Skills (AMPS)’*’ (total ranks 5), Cognistat’  ̂
(total ranks 3), Frontal Assessment Battery (FAB)̂ ** 
(total ranks 2), Loewenstein Occupational Therapy 
Cognitive Assessment (LOTCA)’'* (total ranks 1), 
Clock Drawing Test (CDT)'*^ (total ranks 1), Short 
Blessed Test"*' (total ranks 1), and the Adelaide 
Driver Self-Assessment Scale (ADSES)"*^ (total 
ranks 1). It is notewonhy that even though some 
of the standardised tests only received votes from 
one or two participants, some of these assessments 
such as the CAM, BIT, ACL, AMPS, and Cognistat 
were given the highest ranking or a vote of 5 by the 
participants who recommended their use.

D iscussion

The findings and recom m endations from this 
consensus meeting are based on the composite 
opinions of 13 occupational therapists with clinical 
experience in the area of predriving assessment. The 
findings m ust be interpreted within the context of 
service provision in that none of the participants 
w orked exclusively in the area of predriving 
assessment. Typically these clinicians completed 
predriving assessment for their patients as part 
of their clinical caseload, which is representative 
of current occupational therapy involvement in 
predriving assessment in this country The findings 
of this m eeting are influenced by the case mix of 
the participant group and the local context and 
legislature. However, the issues raised and findings 
reflect current practice issues related to the off- 
road assessm ent and clinical decision m aking 
involved in determ ining a persons suitability to be 
referred for an  on-road assessment and their fitness 
to resume driving following a stroke.

Recommended cognitive, perceptual, and executive 
components for inclusion in predriving assessment

Even though none of the participants in this 
meeting worked exclusively in the area of driver 
assessment, it is encouraging that the findings 
fit well w ith in  theoretical m odels of driving 
behaviour and with previous research in the area. 
Consensus was reached for the inclusion of several 
cognitive, perceptual, and executive com ponents 
in the occupational therapy predriving assessment 
for people after stroke that fit well within an 
overall m odel of driving performance such as the 
Michon Hierarchical Model of task performance 
in driving.’'"’ The Michon model divides driving 
performance into three interdependent levels of 
ability and control, namely, strategic, tactical, and 
operational levels. The strategic level of the model 
relates to decision making prior to engaging in the 
driving tasks, such as route planning, necessity 
of the driving task, and so on. The tactical and 
operational levels w ithin the m odel relate to 
mastery of the actual driving task, responding and 
reacting to traffic situations (tactical), and skillful 
operation of the controls (operational).

A ttention emerged as the cognitive com ponent 
w ith  the  s tro n g est co n sen su s  for in c lu sio n  
in p redriv ing  assessm ent (see Table 1). The 
inclusion of attention in predriving assessment, 
particularly sustained and selective attention, has 
been shown to be im portant in predicting actual 
d riv ing  performance."*’ D riving is a com plex 
task that places high dem and on the attentional 
subsystems, and the ability to sustain attention 
to the task of driving is essential for overall safety 
Simultaneously attending to com peting stimuli, 
selecting and reacting to relevant external stimuli, 
and filtering out distracting stimuli are typical 
dem ands of the simplest journey  In his review of 
models of driving behaviour, Ranney'*'* concluded 
that w hether one takes an accident causation 
model or a functional model of driving behaviour, 
a prom inent feature in both approaches is the 
essential inclusion of attentional mechanisms to 
understand driving behaviours.

Inform ation processing and speed of processing 
were also considered  im p o rtan t com ponen ts 
of predriv ing  assessm ent by the participants. 
Previous studies have not reported this com ponent
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specifically, however many do report the inclusion 
of various measures of reaction time in predriving 
a s s e s s m e n t .S p e e d  of information processing 
has been included as a com ponent of attention and 
arousal, and slowed reaction times may indicate 
an underlying attention deficit or delay in the 
speed of processing.'*’ During the task of driving, 
the ability to react and respond appropriately to 
unexpected events to avoid collision is essential,'*'’ 
and the ability to do so in a timely m anner is 
param oun t, ju stify ing  the inclusion  of som e 
measure of speed of information processing in 
predriving assessment.

The perception com ponents recom m ended for 
inclusion in predriving assessment show evidence 
of consensus am ong the group for 5 of the 10 
identified perceptual com ponents. This finding 
for the inclusion of visual perceptual assessment 
in the off-road predriving assessment supports 
previously reported consensus meeting findings 
am ong C anadian therapists''* and a survey of 
North American therapists,^ however a breakdown 
of the com ponents of visual perception was not 
reported in these previous studies. In the current 
meeting, attem pts were made to subdivide and 
identify specific com ponents of visual perception 
the therap ists  felt were im p o rtan t to assess 
during a predriving assessment. There was 100% 
agreem ent that v isual percep tion  sh o u ld  be 
assessed, but it was not possible to get a strong 
consensus on what subcom ponen ts of visual 
perception were considered most im portant for 
the task of driving (see Table 2). Generally, the 
findings would indicate that the therapists in this 
study were making clinical decisions that were 
evidence-based and reflected curren t research 
findings by their recognition of the im portance of 
differing com ponents of visual perceptual skills for 
the task of driving.''■* ‘*̂ '**̂

There was more uniform agreement concerning 
com ponents of executive functions that should 
be included in the predriving assessment. The 
identified executive skills com ponents apply to all 
three levels of the Michon model. At the strategic 
level, self-awareness, planning, and judgm ent are 
im portant com ponents in making the decision 
whether to drive or not at any particular time. 
O ngoing high-level ju d g m en t, p lanning , and 
problem-solving skills are essential throughout

the task of driving to enable the driver to react 
appropriately to unforeseen events that occur 
(tactical and operational level). The recom m ended 
executive com ponents in this study are similar 
to those of other studies where strong consensus 
was reached for their inclusion in predriving 
assessment for older people.'**

Recommendations of standardised assessments for 
use in predriving assessment following stroke

Choice of assessment was dictated by what was 
available to each therapist in their practice and 
their opinions regarding the clinical usefulness 
of the findings of the assessments. As none of the 
participants were working exclusively in the area of 
driving assessment, it is possible that they choose 
assessments that gave good clinical information 
to guide treatment primarily This may explain 
why a num ber of the assessments chosen do not 
necessarily reflect driving literature/research and 
may not have been tested in previous research 
for their predictive ability related to driving. The 
MVPT and Trails A & B were identified in this study 
and are frequently recommended in the driving 
assessment literature,*’-''* '* although other research 
has cautioned against the use of the MVPT as the 
sole screening tool for determ ining if a person is 
fit to undergo an on-road evaluation.'*^ The MMSE 
was also recom m ended by the participants in this 
study, but the level of consensus was weak with 
only three participants voting for this measure. 
This test had a m oderate  consensus am ong 
participants in other consensus meetings.'"* As 
has been pointed out elsewhere, many assessment 
tools are multifactorial in nature, and it may not 
always be clear which specific domains are being 
assessed.'*’ The nine assessments receiving the 
highest votes in the current study are presented 
in Table 4, and the three com ponent areas of 
cognition, perception, and executive functions are 
covered by the assessments chosen.

The tests identified in this meeting are commonly 
used in stroke rehabilitation in this country to give 
an overview of the patients’ level of ability The 
therapists were not using the tests to determine 
whether a patient was safe to drive or not but 
rather to guide their clinical decision of whether 
the patient was suitable for referral for an on-road



6 6  T o p ic s  i n  S tr o k e ;  RtnABiLiTATiON/]AN-Ft:B 2 0 1 0

driving assessment. It vî as beyond the scope of this 
consensus meeting to establish scoring patterns 
or cutoff scores on the tests identified in relation 
to safety to return  to driving. Cutoff scoring 
guidelines for the MVPT and Trails B test have 
been reported elsewhere.

During the NGT session, several assessments 
were discussed that have been reported in the 
driving literature, such as Useful Fields of View 
(UFOV),’ ’̂ but did not receive any votes because 
they were not actually available to any of the 
participants. This reflects the gap that sometimes 
exists between research findings and the reality of 
clinical practice. Similarly, assessments specifically 
designed to assess stroke patients for driving, 
notably the Stroke Driver Screening Assessment 
(SD SA ),’ ' w ere k n o w n  to th e  p a r tic ip a n ts  
and identified in the selection of appropriate 
standardised assessment tools for use. However, 
it did not receive any votes when the assessments 
were prioritized. This finding perhaps highlights 
the fact that therapists, when assessing the patient’s 
suitability to undergo the on-road assessment, 
select standardised assessments that give clinical 
inform ation on the specific com ponent skills, 
rather than using tests specifically focussed on 
driving.

The therapists' decisions regarding choice of 
assessment were based on a com bination of their 
experience and practice and recom m endations 
from the literature but primarily on the availability 
of the assessment tools in their practice. Another 
interesting finding that emerged from this meeting 
highlights the individualised nature of predriving 
assessm ent and  clin ical reason ing  em ployed  
by individual therapists. For example, several 
standardised assessments were selected by one or 
two therapists only, bu t these therapists rated these 
assessments as the most im portant assessment to 
guide the referral for on-road assessment. Overall, 
the s tan d a rd ise d  assessm en ts reco m m en d ed  
w ith in  th is m eeting  relate to the cognitive, 
perceptual, and executive com ponents identified 
as im portan t for driv ing by the partic ipants, 
and these com ponents fit well within theoretical 
driving m o d e l s . A  weakness of these findings 
in relation to the driving research literature is that 
several of the standardised tests recom m ended 
by the participants have not been tested for their

predictive ability in relation to the outcomes of the 
on-road driving assessment.

The relationship between the outcom es of the 
off-road assessment and the on-road assessment 
continues to be researched. Previous studies have 
shown that stroke patients with lower perceptual 
test scores were more likely to fail the on-road 
assessm ent. However, they also found that a 
num ber of subjects were excluded from taking 
the on-road test because of very poor performance 
on the perceptual t e s t s .G iv e n  that there is 
ongoing research into the predictive value of such 
assessments related to actual on-road assessment 
outcomes'^ and the fact that a small proportion 
of research subjects who score badly on the 
predriving perceptual assessments go on to pass 
the on-road assessment, driving decisions made 
purely on the predriving assessment need very 
careful examination.

Lim itations

This consensus m eeting both  benefits and is 
limited by the chosen NGT m ethodology The 
NGT process provided a good structure to the 
b ra in sto rm in g  and  kep t the g roup  focussed 
on the outcom es while avoiding unnecessary 
debate and discussion or being sidetracked by 
o ther group dynam ics.’  ̂ The elem ent of forced 
choice during the voting phase may have led to 
some m inor difficulty in the evaluation of the 
strength of the final consensus. Having to rank 
each item in im portance relative to the other 
items in each list helped participants prioritise 
the com ponen ts and  assessm ents considered  
most essential. It is likely that w ithout this voting 
phase all the com ponents and assessments would 
have achieved a high level of consensus. The 
process of ranking the items relative to each 
other strengthens the findings and results in a 
p rio ritiza tion  of assessm ent com ponen ts and 
standardised assessm ent that describe current 
occupational therapy involvement in predriving 
assessment in this country'. The findings must 
be in te rp re ted  w ith  cau tion  given the sm all 
sample size and the context of practice of the 
participants where fitness to undergo an on-road 
driving assessment is evaluated in the absence of 
dedicated predriving assessment programmes.
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Exploring the relationship between self-awareness of 
driving efficacy and that of a proxy when determining 
fitness to drive after stroke
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B a c k g r o u n d /n im \ The incltisio )i o f  a d r iv in g  specific  
self-aii'areness m easure m a y  a ss is t the c lin ica l screen ing  
process to  de term in e  f itn e ss  to  d r iv e  a fter stroke. T his a r ti
c le  reports  on the use o f  the A d e la id e  D r iv in g  Self-E fficacy  
Scale (A D S E S ) a n d  a p ro x y  A D S E S  fo r com pletion  b y  a 
sig n ifica n t o th er in a ssessm en t o f f itn e ss  to  d r iv e  p o s t
stroke.
M e th o d :  A  p ro sp ec tive  s tu d y  am o n g  a c lin ica l sa m p le  o f  
stroke  p a tien ts  w as con du cted  in corpora tin g  an  off-road  
occupa tiona l th erapy a ssessm en t, an  on -road  assessm en t 
an d  a si.x-m onth fo llo w -u p . S e lf  an d  p ro x y  d r iv e r  efficacy  
ra tin g s  xoere com pared  xuith each o ther a t off-road a ssess
m en t a n d  a t s i.\-m o n th  fo llo w -u p , Iv th  ra tin g s xoere co m 
pared  xvith s tru c tu re d  on -road  ra tin g s o f  drix’ing  
perform ance.
R e s u lts :  F o rty -six  stroke p a tie n ts  (3 7  m en ), m ean age  
63 .5  years, xoere recru ited  to  the s tu d y . T h ir ty -fiv e  jK irlici- 
p a n ts  su ccessfu lly  com pleted  the  on -road  te s t. A D S E S  an d  
p ro x y  ra tin g s  w ere  high an d  a ce ilin g  effect xm s n oted . 
S e lf a n d  p ro x y  ra tin g s  xoere s ig n ifica n tly  correla ted  xoith 
each o ther a n d  both correla ted  xoith the on -road  assessm en t 
ra tin g s . The A D S E S  ra tin g s  xoere s e n s itiv e  to  th e )fin a l  
d r iv in g  ou tcom e xoith scores o f  the res tr ic ted  d r iv in g  
g ro u p  s ig n if ic a n tly  loxver than the u n restr ic ted  g ro u p . 
P ro x y  ra tin g s  sh ow ed  a decrease a t s ix -m o n th  fo llo w -u p .
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C o n c lu s io n s :  The A D S E S  is an  ea sy  to  a d m in is te r  tool 
that xoarrants fu r th e r  use in  s troke  reh abilita tion . Scores  
on the A D S E S  d ifferen tia ted  betw een  res tr ic ted  an d  un re
s tr ic te d  d r iv in g  recom m en dation s post-s tro k e . These p re li
m in ary  f in d in g s  in d ica te  its  p o te n tia l u se as a p ro x y  
m easure to  a ss is t in id en tify in g  p a tie n t xvho are not ready  
fo r form al d r iv in g  assessm en t.

KEY W ORDS a ssessm en t, a w aren ess, d r iv in g , self- 
efficacy, stroke.

Introduction
Deficits of aw areness p resen t challenges in  rehabilitation 
as patients w ith  aw areness deficits m ay  choose activities 
that are beyond  their capabilities and  as such  place them 
selves and  o thers at risk (Toglia & Kirk, 2000). A w areness 
has been described as ‘the capacity  to perceive the "self" 
in relatively "objective" term s w hile  m ain tain ing  a sense 
of subjectivity ' (P rigatano & Schacter, 1991, p. 13). W hile 
aw areness refers to self-know ledge ab o u t o ne 's  capab ili
ties, self-efficacy refers to o n e 's  belief in the  effectiveness 
of engaging these capabilities to  successfully  execute 
tasks and  achieve goals (B andura, 1997). Self-efficacy is 
reliant on the p erson 's  im derly ing  aw areness and  accu
rate appra isa l of the ir abilities and  lim itations (B andura; 
Toglia & Kirk). Both concepts a re  closely linked and  it is 
often difficult to  m ake a d is tinction  betw een  self-aw are- 
ness and  self-efficacy. A w areness deficit has been h igh 
lighted as a significant phenom enon  in  post-stroke 
rehabilitation, particu larly  unaw areness  of cognitive defi
cit (H artm an-M aeir, Soroker, R ing & Katz, 2002). The 
im portance o f assessing and  u n d ers tan d in g  aw areness 
deficits over the course of stroke rehab ilita tion  g iven the 
relationship  betw een  aw areness an d  rehabilitation o u t
comes has been  h igh ligh ted  (Ekstam , U ppgard , K ottorp 
& Tham , 2007; Sim m ond & Flem m ing, 2003).

Exam ination of these constructs w ou ld  ap p ea r perti
nen t w hen  considering  a h igh-risk  activity  such as d riv 
ing. Ho^vever, self-efficacy and  aw areness scales are  not 
routinely included  w ith in  off-road assessm ent practices.
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a lthough  the need to  include such m easures has been 
recom m ended (Heikkila, K orpelainen, T urkka, Kallan- 
ran ta  & Sum m ala, 1999; L undqvisl & A linder, 2007; 
Patoniella, K ottorp & Tham , 2008). It is suggested  tha t the 
patients w lio have a realistic aw areness of their ow n 
capabilities m ay  be better able to ad ju s t the ir behaviour 
and  respond  to  d river rehabilitation than  those w ith poor 
self-a\vareness. h\ add ition , these patien ts w ith good 
a\vareness are  perhaps m ore likely to  be successful in 
subsequen t on-road d riv ing  assessm ent (L uudqvist & 
A linder). As such, the inclusion of som e m easure of 
aw areness in the off-road assessm ent m ay assist thera 
pists screen suitable patien ts to  be referred  onw ards for 
on-road assessm ent and  m ay  iiK rease the likelihood of 
success in the on-road  assessm ent.

It is recognised tha t people generally  over rate their 
ow n  d riv ing  abilities w hen n iaking com parison  w ith the 
'average d riv er ' (G roeger & G rande, 1996). Sim ilar find
ings w ere reported  am ong o lder d rivers  desp ite  having 
had a p rev ious adverse  d riv ing  even t o r being  in d ep en 
den tly  judged as  having d riv ing  difficulties (M arottoli & 
R ichardson, 1998). Interestingly, th is phenom enon  has 
even been observed in stroke su rv ivors w ho  had not 
re tu rned  to d riv e  post-stroke (Scott el nl., 2009). D iscrep
ancy betw een the stroke o r brain-in jured  person 's  ra ting  
of their ow n d riv ing  ability an d  that o f a d riv ing  th era 
pist, health-care professional, o r  significant other, have 
been reported  in the literatu re  (H eikkila el nl., 1999; 
L undqvist & A linder, 2007). This d iscrepancy  betw een 
the p e rso n 's  self-rating of d riv in g  ability  and  the rating  of 
a proxy m ay ind icate  an  im derly ing  deficit of aw areness 
(M arottoli & R ichardson, 1998).

Previous research  has h ighlighted  tha t th e  caregivers' 
perception  of the pa tien t's  fitness w as a significant deter- 
n iinan t of w hether the person  d rove  o r no t after brain  
injury (C olem an et at., 2002). The inclusion of a proxy 
m easure in the off-road assessm ent m ay h e lp  identify  
patients w ith  im paired  aw areness an d  unrealistic expec
tations ^vith regard  to re tu rn ing  to  d rive  post-stroke. 
Based on C olem an et al.'s findings, the inclusion of a 
proxy m easu re  m ay  fu rther streng then  the off-road 
screening process and  selection of su itab le  patien ts to be 
referred for on-road  testing.

N o single gold standard  d riv e r self-aw areness scale is 
ev iden t from  th e  literature. C olem an el al. (2002) used  a 
general aw areness scale that included  just one question  
on d riv ing  com petency. Patom ella el nl. (2008) m odified a 
generic com petency rating  scale and  m ade it specific to 
d riv ing  for their study . O ther m easures th a t are specific 
to  driv ing  have been reported  in  the lite ra tu re  bu t a re  still 
u n d e r developm ent (C lassen el n l,  2010), o r  in need of 
fu rther testing  (Kay, B undy & C lem son, 2009). The 
A delaide D riving Self-Efficacy Scale (ADSES) w as specifi
cally developed  to ra te  self-efficacy on  12 typical d riv ing  
tasks (George, C larke & C rotty , 2007). The ADSES w as 
developed  an d  trialled prim arily  on stroke patien ts and  
w as found to  d is tingu ish  bet\veen stroke an d  non-stroke

g roups w hen ra ting  d riv ing  self-efficacy. Scores on the 
scale \vere significantly  low er for stroke patien ts w ho 
failed their on-road assessm ent than  those w ho  passed 
ind icating  a re la tionsh ip  betw een the scale and  final d riv 
ing outcom e (G eorge et nl.).

This article reports  on the findings of a  prospective 
stu d y  includ ing  a m easu re  of self-aw areness in exam in
ing the detern iination  of fitness to d rive  am o n g  a su b 
acu te  clinical sam ple  of stroke patients. T he aim s of the 
s tu d y  w ere  to:
1. Exam ine the relatio iish ip  betw een the stroke pa tien t's  

self-rating of d riv ing  com petence as m easu red  by the 
ADSES, w ith tha t of a proxy ra te r/fam ily  m em ber 
using  an  ad ap ted  ADSES as a  proxy  m easu re  (AD- 
SES-P),

2. Explore the relationsh ip  betw een the ADSES and  the 
ADSES-P scores w ith  the outcom e of the on-road 
assessm ent.

Methodology
A prospective observational study  com posed of an off- 
road assessm ent follow ed by an on-road assessm ent and  
a six-m onth  fo llow -up ^vas set up . Partic ipan ts w ere 
recruited  from an  acu te  stroke unit in a large u rban  teach
ing hospital in D ublin, Ireland. The s tu d y  design  w as 
influenced by the in ternational lite ra tu re  in th e  area 
(Korner-Bitensky, G eiinas, M an-Son-H ing & M arshall, 
2005; U nsis'orth, Lovell, Terrington & T hom as, 2005), and  
by the local context of service provision (Stapleton & 
C onnolly , 2010; Tan, O 'D riscoll & O 'N eill, 2011).

Subjects
As the stu d y  w as descrip tive in na tu re  an d  aim ed to 
reflect typical clinical practice the inclusion criteria w ere 
kept deliberately  broad. Stroke patien ts consecutively 
referred  for d riv ing  assessm ent d u ring  the d a ta  collection 
period w ere recruited  to the study. T he inclusion  criteria 
w ere that the person  be d iagnosed \vith  a stroke, deem ed 
m edically  fit to u n dertake  the off-road and  on-road 
assessm ents (no evidence of hen iianopia o r epilepsy) an d  
etich partic ipan t had  been driv ing  u p  to the tim e of stroke 
onset.

Assessment tools
The ADSES (G eorge el nl., 2007) is a  self-com pleted 
12-item scale. Each iten\ on  the scale describes a  typical 
d riv ing  activity such as 'd riv ing  in y o u r local a rea ', 'd riv 
ing at n igh t', 'd riv in g  aroim d a ro u n d ab o u t', 'parallel 
park in g ', etc. The person  rates how  confiden t they  feel at 
each driv ing  task  on  a  scale of 0-10, \vhere 0 is no t confi
d en t and  10 is com pletely  confident. The m ax im um  score 
on the ADSES is 120; h igher scores ind icate  g rea te r confi
dence in driv ing  ability. The only change m ad e  to the 
ADSES to facilitate its use as a proxy m easure  (ADSES-P) 
w as to change the initial question to 'H o w  confident d o  
you feel your fam ily m em ber can com plete the follow ing

© 2011 The Authors
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driving tasks safely?' Construct and criterion validity of 
the ADSES have been reported and the scale was found 
to have go<id reliability and validity (George e t n l.).

Typical on-road assessment practices in this country 
do not routinely include the use of any standardised rat
ing scales, and as each participant was assessed on a local 
route starting from their ow n home if was not possible to 
develop a route-specific rating form. T\vo generic on-road 
rating forms were sourced and used in this study, the 
Jewish Rehabilitation Hospital Road Evaluation Form 
(JKHRER as described by Mazer, Korner-Bitensky and 
Sofer (1998), and the Test Ride for Investigating Practical 
Fitness to Drive (TRIP -  Belgian version) as described by 
De Raedt and Ponjaert-Kristoffersen (2001).

The JRHREF (Mazer cl a l., 1998) is a generic driving 
skill rating form that consists of 34 driving skills graded 
on a 5-point rating scale; maximum score is 170. Inter
rater reliability of the JRHREF on a limited sample size 
was found to be good (Mazer ct n l.). The TRIP -  Belgian 
version (De Raedt &  Ponjaert-Kristoffersen, 2001) con.sists 
of 53 items, 50 of which are rated on a 4-point scale and 
three items rated on a 3-point scale. The maximum score 
is 209. Tlie only alteration m ade to the TRIP was the sub
scale 'turning left'; this w as changed to 'turning right' to 
allow for the fact that in Belgium driving is on the right 
whereas in Ireland driving is on the left. Studies report
ing the reliability and validity of the TRIP have reported 
high validity and moderate to high reliability (Akinwun- 
lan e t n l., 2003, 2005). On both the TRIP and JRHREF, 
higher scores indicate better performance; there are no 
recommended cut-off scores to indicate safe or not safe to 
drive on either scale.

Procedure
Ethical approval was granted by St. James H ospital/ 
Adelaide and Meath Hospitals Research Ethics prior to 
com mencem ent of the study. The occupational therapy 
off-road assessment was completed by the first author 
and included a m easure of driving self-efficacy (ADSES), 
when available a family m em ber was asked to complete 
an ADSES-P at the tim e of the off-road assessment. Each 
participant was then referred for an on-road assessment 
which is typically completed separately from the off-road 
assessm ent by a driving assessor. For the purpose of this 
study, the researcher \s'as perm itted to attend the on-road 
assessm ent and sit in the back scat of the car as an obser
ver. Each participant completed a local area on-road 
assessm ent in their own car commencing at the partici
pan t's own home. The route and duration of the on-road 
assessm ent was determ ined by the driving assessor. 
Upon completion of the on-road assessment the final 
driving decision was m ade by the driving assessor. The 
researcher completed a six-month follow-up with those 
participants who successfully passed the on-road assess
ment to establish if the person was still driving; at follow- 
up, they were asked to com plete a final ADSES and the 
family m em ber to repeat the ADSES-P.

The JRHREF and the TRIP were completed by the 
researcher immediately following each on-road assess
ment where he was present. The driving assessor agreed 
to independently complete TRIP forms on a proportion of 
the participants to check for inter-rater reliability between 
the researcher and the driving assessor, and also to iden
tify if there was any bias on the part of the researcher as 
the participant's perform ance on the off-road assessment 
was known to him and might potentially influence his 
rating during the on-road assessment.

Data were analysed using SPSS for W indows, version 
16 (IBM Corporation, New York, NY, USA). Non-para- 
metric analysis was most appropriate given the nature of 
the rating scales and the fact that the data could not be 
assum ed to be normally distributed.

Results
O ver an 18-month period, 46 stroke patients (37 men, 9 
women) were referred for a driving assessment. The 
niean age of the group was 63.5 years (SD; 13.4 years) 
and the age range was from 29 to 83 years. The median 
time of off-road assessment post-onset of stroke w as two 
m onths (range; 1-23 months). All 46 participants com
pleted the occupational therapy off-road assessment and 
\vere referred for on-road driving assessnient with a d riv 
ing assessor, 35 completed the on-road assessment.

Eleven participants did not complete the on-road test. 
Six refused to take the on-road assessment, although all 
were adam ant that they wanted to return to drive at the 
time of the off-road assessment. Five of these participants 
stated that they did not feel ready to return to driving 
when the on-road assessment ^vas arranged. One partici
pant refused to take the on-road test and stated that his 
medical doctor had already given him  clearance to  drive. 
Five others did not complete the on-road test (moved 
jurisdiction for further rehabilitation, ii = 2; medical dete
rioration, II = 1; suitable car not available, ii = 1; deemed 
unsafe by driving assessor to take the on-road test, ii = 1).

The scoring patterns on ADSES and ADSES-P are pro
vided in Table 1. The mean and median proxy ratings of 
the 11 participants who d id  not take the on-road test 
appear lower than the proxy ratings of the participants 
w ho completed the on-road test (see Table 1); however, 
no significant difference w as found between the ADSES 
or ADSES-P scores of the t\vo groups (M ann-W hitney LI- 
test; ADSES, P  = 0.904; ADSES-P, P  = 0.295).

ADSES scores were available for all 35 participants 
w ho completed the on-road test. A num ber of partici
pants did not have a close family m em ber available to 
complete the ADSES-P, som e family members refused to 
complete, or failed to return the forms, subsequently 
ADSES-P scores were available for 24 of the participants 
\s’ho completed the on-road test. A ceiling effect was 
noted on all the individual items on both the ADSES and 
the ADSES-P. M ann-W hitney L l- te s t revealed no signifi
cant differences in the overall ADSES and ADSES-P
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TABLE 1: ADSES niiH ADSES-P scores at off-rodd nssessmciil m d  at six-iiioiitli folloiu-up

Initial off-road assessment Six-month follow-up

Six-month follow-up Six-month follow-up
ADSES scores ADSES-P scores ADSES scores ADSES-P scores

Mean (SD) Mean (SD) Mean (SD) Mean (SD)
Median (range) M edian (range) Median (range) Median (range)

ADSES score of the

oIt II N /A N /A
11 participants who 105.6 (16.4) 94.8 (25.9)
refused to take the 112 (70-120) 106 (56-116)
on-road test
ADSES score of those N = 35 N  = 24 II N =  18
who took and passed 107.8 (11.6) 105.1 (16.1) 107.16 (13.5) 105 (15)
the on-road test 111 (80-120) 112.5 (72-120) 111 (75-120) 109 (75-120)

ADSES, Adelaide Driving Self-Efficacy Scale; ADSES-I’, Adelaide Driving Self-Efficacy Scale by I’roxy; SD, standard 
deviation.

test, the  researcher stratified the partic ipan ts in to  those 
w ho w ere suitable to  re tu rn  to  unrestric ted  d riv in g  
(ii = 27), and  those w ho  w ere adv ised  to restrict their 
driv ing , that is, local a rea d riv ing  on ly  (n -  8).

Five on-road assessm ents w ere com pleted  w ithou t the 
occupational therapy  researcher p resen t and  as a resu lt 
JRIIREF and  TKII’ scores \vere not recorded  for these five 
partic ipan ts (JRHRBF, ii = 30). H ow ever, as th e  TRIP 
scores of the occupational therapy  researcher an d  the 
d riv ing  assessor w ere significantly  correlated  ()/ = 11; 
Spearm an 's  rho  = 0.632, P = 0.037), the d riv ing  assessor 
had  recorded TRIP scores for tw o  of these five partic i
pan ts and  these w ere included  for analysis (TRIP, 
n = 32).

Both the ADSES and  ADSES-P scores had significant 
positive correlation w ith  the on-road  ra tings (see 
Table 2). S ubgroup  analysis w as  com pleted  com paring  
scores of the g ro u p  w ho  w ere su itab le  for un res tric ted  
driv ing  and  those \vho w ere adv ised  to restrict the ir d r iv 
ing follow ing on-road  assessm ent. Scores on  the ADSES, 
ADSES-P and  both  on-road  assessm ents (TRIP a n d  JRH- 
REF) w ere com pared betw een  these tw o driv ing  classifi
cation groups using  M ann-W hitney  IM est. All fou r 
m easures w ere sensitive to the final d riv in g  classification 
w ith  low er m ean  and  m ed ian  scores on  each m easu re  
noted  am ong the restricted d riv in g  g ro u p  and  th e  d iffer
ences in scores w ere statistically  significant (see Table 3).

Six-month follow-up
A t six-m onth follow -up, 25 ADSES and  18 ADSES-P 
form s w ere  returned . Scores on bo th  scales w ere  signifi
cantly  correlated a t follow -up (n = 18, sp ea rm an 's  
rho  = 0.927, P < 0.001), and  there w ere no  significant d if 
ferences betw een the scores on b o th  scales at follo^v-up
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ADSnS a Jelaicle driving seif'^nicacy scale 
ADSES-P “  odetaide driung sclf-cfilcacy scale by pcoxy

A D S tS 'P  score < ADSES score (m “  9), ADSES-P scorc > A D StS score (h ■ 12), 
ADSES-P score -  ADSF.S score (« -  3)

FIGURE 1: Adelaide Driving Self-Efficacy Scale (ADSES) and 
ADSES by Proxy (ADSES-P) scores at initial assessment for 
fmrticifwnls who completed the on-road test (n = 24).

scores a t tim e of the off-road assessm ent (P = 0.883; see 
Fig. 1). ADSES and  ADSES-P scores o f those w ho  took 
the on-road test w ere  significantly correlated  w ith  each 
o ther a t the tin\e of th e  off-road assessm ent (Spearm an 's 
rho  = 0.707, P < 0.001).

All 35 partic ipan ts w ho  com pleted  the  on-road  assess
m ent w ere cleared to re tu rn  to d rive  by the d riv ing  asses
sor. Based on  feedback and  advice g iven to  the 
partic ipan t by the d riv ing  assessor follow ing the on-road
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TABLE 2: CorreliUioiis bcluvai A D SE S rnlings niid on-road 
ratUigs

TRIP JRHREF

ADSES
11 = 32 II o

rho  = 0.433, P = 0.013* rh o  = 0.497, P = 0.005“
ADSES-P

I I  = 21 I I  = 19
riio = 0.507, P = 0 .0 19‘ rh o  = 0.614, P  = 0.005“

'Signific.ince at P < 0.05 level; "’significance at P < 0.01 
level. ADSES, A delaide  D riv ing  Self-Efficacy Scale; ADSES- 
P, A delaide D riving Self-Efficacy Scale by Proxy; JRHREF, 
Jew ish R ehabilitation H ospital R oad E valuation  Form; 
rho, S p earm an 's  correlation coefficient; TRIP, Test R ide for 
Investigating  Practical Fitness to Drive.

(M ann-V V hitney U -test, P  = 0.728). A ll 25 s tro k e  p a r tic i
p a n ts  re p o rte d  th a t th ey  w e re  d r iv in g  a t s ix -m o n th  
fo lio \s '-up . T h ere  w a s  n o  s ig n ifican t d iffe re n ce  b e tw ee n  
th e  ADSES sco res a t in itia l a s se ssm e n t a n d  s ix -m o n th  
fo llo w -u p  (W ilcoxon s ig n e d  ra n k s , P  = 0.273), w ith  12 
p a r tic ip a n ts  sh o w in g  a d ro p  in  th e ir  A D SES sco re, 11 p a r
tic ip an ts  im p ro v in g  th e ir  sc o re  a n d  tw o  p a r tic ip a n ts  
re m a in in g  th e  sam e.

T h ere  w as  a  s ig n ifican t d iffe re n ce  b e tw e e n  th e  ADSES- 
P sco res a t in itia l a s se ssm e n t a n d  a t s ix -m o n th  fo llo w -u p , 
w itli 11 (60%) re sp o n d e n ts  s h o w in g  a d r o p  in  th e ir  fol

lo w -u p  sco re  (W ilco x o n  s ig n e d  ra n k s , P = 0.028). T h ree  
A D SES-P ra tin g s  w e re  im p ro v e d  a n d  fo u r re m a in e d  th e  
sa m e  a t fo llo w -u p  (th e  fo u r w h o  re m a in e d  th e  sa m e  a t 
fo llo w -u p  ra te d  th e ir  s ig n ifican t o th e r  a t th e  m a x im u m  
sco re  on  b o th  occasio n s).

Discussion
T h e  AD SES a n d  A D SES-P sco res  c o rre la te d  sig n ifican tly  
w ith  e ach  o th e r  a t  in itia l a sse ssm e n t a n d  at s ix -m o n th  fo l
lo w -u p  a m o n g  o u r  s a m p le  o f s tro k e  p a tie n ts  w h o  su c 
cessfu lly  c o m p le te d  a n  o n -ro ad  a sse ssm e n t. It is 
in te re s tin g  th a t  th e  m e a n  AD SES sco re  o f 107 re p o rte d  b y  
G eo rg e  cl al. (2007) a m o n g  th e ir  sa m p le  o f s tro k e  p a tie n ts  
w h o  p a sse d  a d r iv in g  a sse ssm e n t is id en tica l to  th e  m ean  
AD SES sco re  o f 107.8 a m o n g  th e  s tro k e  p a r tic ip a n ts  in  
o u r  s tu d y . S im ila rly , a ll 35 p a r tic ip a n ts  in  o u r  s tu d y  w ere  
d e e m e d  fit to  re tu rn  to  d r iv e , a lth o u g h  a su b g ro u p  of 
e ig h t p a r tic ip a n ts  w e re  a d v is e d  to  re s tr ic t th e ir  d r iv in g . 
W e fo u n d  th e  A D SES to  be  se n s itiv e  to  th e  final d r iv in g  
o u tco m e  w ith  a  s ta tis tica lly  s ig n ifican t d iffe re n ce  in 
A D SES sco res o f  th o se  s tro k e  p a tie n ts  w h o  w ere  su ita b le  
to  re tu rn  to  u n re s tr ic te d  d r iv in g  a n d  th o se  w h o  w e re  
a d v is e d  to  re s tr ic t th e ir  d riv in g .

A c e ilin g  effect w a s  n o ted  o n  all th e  in d iv id u a l ite m s  o f 
th e  AD SES sca le  w h e n  ra te d  by  b o th  th e  p e rso n  th e m 
se lv es a n d  th e  p ro x y  ra te r . It is p o ss ib le  th a t A D SES ra t 
in g s  a l in itia l a s se ss n ie n t w e re  b a se d  on  th e  p a r tic ip a n t's  
p re v io u s  d r iv in g  e x p e rien c e  a n d  ab ility  a n d  th e  p o ten tia l 
im p a c t o f s tro k e  o n  c u rre n t d r iv in g  a b ility  w a s  n o t a p p r e 
c ia ted . A t th e  lim e  o f th e  o ff-ro ad  a s se ssm e n t th e  m ajo rity

TABLE 3: Siiiiiniuri/ scores for each of the drivhig outcome siihgroufin on the AD SES, AD SES-P, TRIP mid JRHREF

Final d riv in g  outcom e

U nrestricted  d riv ing

M ean (SD)
M edian  (range)

R estricted d riv in g

M ean (SD) 
M edian  (range)

M ann-W hitney
l/-test

ADSES
U nrestricted , ii = 27 110,8 (10.4) 97.6 (9.9) P  = 0.001“
R estricted, ;i = 8 113 (80-120) 100.5 (84-111)

ADSES-P
U nrestricted , n = 18 110.3 (11.7) 89.3 (18.1) P = 0.012‘
R estricted, ;i = 6 115 (84-120) 81.5 (72-118)

TRIP
U nrestricted , ii = 25 196.6 (10.9) 162.4 (27.6) P = 0.002“
R estricted, // = 7 199 (169-209) 158 (132-196)

JRHREF
U nrestricted , n = 23 155.6 (5.6) 129.4 (12.2) P < 0.001 “ ‘
R estricted, ii = 7 156 (114-165) 132 (112-146)

'S ignificance at P  < 0.05 level; ‘ ‘significance a t P < 0.01 level; “ ‘significance at P < 0.001 level. ADSES, A delaide  D riving 
Self-Efficacy Scale; ADSES-P, A d e laid e  D riv ing  Self-Efficacy Scale by  Proxy; JRHREF, Jew ish  R ehabilitation H ospital Road 
E valuation  Form ; SD, s tan d ard  dev ia tion ; TRIP, Test R ide for Investigating  Practical F itness to Drive.
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of o u r partic ipan ts w ere early  post-stroke onset, as sucii it 
is possible th a t they m ay  not have had adequa te  tim e to 
develop  'in tellechjal aw areness' of the existence or 
im pact of stroke deficits on driv ing, and  as they had  not 
d riven  since stroke onset they w ould  not have had  o p p o r
tun ity  to develop  'on line aw areness' of how  driv ing  m ay 
be im pacted by the stroke (Sim m ond & Flem m ing, 2003). 
This possible lack of aw areness coupled  w ith p rev ious 
research  show ing  that people  generally  overestim ate 
their d riv ing  ability  (G roeger & G rande, 1996; Scott cl al., 
2009) m ay h e lp  exp lain  the high ADSES ratings a t the 
tim e of the off-road assessm ent.

At six-m onth  follow -up, d u rin g  w hich tim e 'on line 
aw areness' shou ld  have an  oppo rtun ity  to develop  
th rough  the active engagem ent in driv ing , the m ean  A D 
SES score rem ained  stable. The proxy scores on the o ther 
hand  d id  show  a decrease at follow -up, suggesting  that 
the significant o th er w as less confident in the stroke p a r
tic ipan t's  d riv ing  ability  after the period  of observation  of 
actual d riv ing . This finding highlights the im portance of 
continu ing  to inc lude  the significant o ther in the decision 
to  re tu rn  to d rive  as in p rev ious research (Colem an cl nl., 
2002; H eikkila el al., 1999), and in the fu tu re  developm ent 
o f ra ting  scales for use in d river rehabilitation (Classen 
cl al., 2010).

The partic ipan ts w ho  refused or cancelled the on-road 
test sin tilarly  recorded  h igh ADSES scores at the tim e of 
the off-road test. Efficacy belief m ay w aver as the tim e 
of actual perform ance d raw s nearer, particularly  if the 
perform ance ap p ears  form idable o r th reaten ing  as m ay 
be the case w ith  an  on-road d riv ing  test (B andura, 1997). 
P erhaps as th e  on-road  assessm ent approached , this 
g ro u p  realistically re-evaluated  their d riv ing  com pe
tency an d  read iness for actual d riv ing  by cancelling the 
on-road  assessm ent, th u s negating their p rev ious high 
self-efficacy rating . A ssessm ent of efficacy beliefs is 
m ore accurate  w hen  conducted  in close teniporal p rox
im ity  to the action (B andura), this h igh ligh ts a deficiency 
in  practices w here  off-road and on-road testing  is 
conducted  in isolation, and  suggests the necessity of 
en su ring  tha t the off-road assessm ent occurs ii\ closer 
tem poral p rox im ity  to th e  on-road testing  in fu tu re  clin i
cal practice.

W e found tha t the  ADSES-P ratings tended  to  be lo\ver 
for the partic ipan ts ^vho d id  not take the on-road test, 
suggesting  a m ore accura te  appraisal of the stroke partic i
p a n t's  d riv ing  ability  by  the proxy rater. H ow ever, this 
find ing  w as no t statistically  significant p erhaps because 
of the sm all sam p le  size; m ore research is needed to fu r
ther explore  th e  usefu lness of the ADSES as a proxy  m ea
sure. H ow ever, o u r  finding su p p o rts  C olem an el nl.'s 
(2002) suggestion  tha t a proxy rater m ay have a m ore 
realistic view  on th e  p erson 's  read iness to  resum e d riv 
ing. C o n tinued  inclusion of the ADSES as a proxy rating  
m ay assist th e  clinical screening process in identify ing 
patien ts ^vho m ay not yet be ready to  take an  on-road 
assessm ent.

The ADSES scores in ou r s tu d y  ap p eared  h ig h  and  it is 
possib le that partic ipan ts w ere over-estim ating  their 
post-stroke driv ing  com petence, o r m ay be d em o n s tra t
ing a lack of aw areness of im pact of s troke  on  driv ing  
capability  as in o ther s tud ies (H eikkila el al., 1999; Patom - 
ella cl al., 2008). H ow ever, g iven th e  fact th a t w e  had  a 
100% success ra te  in the on-road test, w hich  in  itself was 
an  unexpected  outcom e, it is possible tha t th e  ADSES 
scores \vere an accurate reflection of the participaiU 's 
ability, particu larly  as the scores on  bo th  the ADSES and 
ADSES-P w ere significantly correlated  \v ith  th e  scores on 
the on-road rating  scales.

Several factors m ay explain  the unexpected  100% on
road  success rate  observed in ou r s tu d y  an d  also  h igh 
light lim itations in o u r stu d y  design , a n d  w eaknesses in 
cu rren t d riv ing  assessm ent practices in the Irish  context. 
First, each partic ipan t com pleted  a local a rea  on-road 
assessm ent and  w as perform ing  w h a t essen tia lly  is an 
over-learned skill (Colem an el al., 2002; Fox, B ow den & 
Sm ith, 1998) in a very fam iliar env ironm ent. Second, as 
reported  in the literature, on-road  assessm en t processes 
often lack standard iza tion  an d  at tim es the d riv in g  deci
sion follow ing on-road assessm ent can b e  nxore subjective 
than  objective (Fox el al.). It is also possib le th a t current 
clii\ical p re-driv ing assessm ent p rocesses m ay  be effec
tively screening ou t in app rop ria te  referral fo r d riv ing 
assessm ent. This m ay explain  th e  h igh ADSES scores 
recorded am ong the stroke patien ts referred  for d riv ing  
assessm ent in o u r study , an d  also the im expected  100% 
oi\-road success rate. Exploration of the clinical decision- 
n iaking process gu id ing  the  referral for d riv in g  assess
m en t is the subject of o u r ongoing research.

Limitations
The stu d y  findings are  lim ited by the sm all sam p le  size, 
particu larly  the low er n u m b er of p roxy  raters. The fact 
that there \vas a 100% success ra te  in the  on -road  assess
m ent w as an  unexpected find ing  an d  lim its an y  com para
tive analysis of the findings. T here is a possib ility  o f bias 
in the on-road scoring as the  ratings w ere  com pleted  by 
the first au tho r w ho had also  com pleted  the occupational 
therapy  off-road assessm ent. H ow ever, a ttem p ts  w ere 
m ade to  elim inate b ias by the fact that the final d riv ing  
decision w as m ade by the d riv in g  assessor a n d  not the 
researcher, and  second, good in te r-ra te r re liability  w as 
found betw een the researcher an d  d riv ing  assesso r on 
independen t com pletion of the TRIP for a p ro p o rtio n  of 
the participants.

Summaiy
In o u r study , w e attem pted  to  inc lude  the p erso n  them 
selves and  their significant o ther in  th e  p rocess of d e te r
m in ing  fitness to d rive  follow ing stroke. W e used the 
ADSES to elicit the p e rso n 's  self-perception o f  fitness to 
drive, and  a proxy ra ting  from  the significant o ther
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th ro u g h  th e  ADSKS-P. Scores on  tlie  AD SES c o rre la te d  
s ig n ific a n tly  w ith  o n -ro a d  ra tin g s  a n d  w e re  se n s itiv e  to 
th e  final d r iv in g  c lassifica tion  o f th e  s tro k e  p a r tic ip a n ts  in 
o u r  s tu d y .

S coring  p a tte rn s  o n  th e  A D SES m a y  in d ic a te  th e  like li
h o o d  of su ccess fu l o u tco m e  in th e  o n -ro a d  a sse ssm e n t o r 
id en tify  s tro k e  p a tie n ts  w h o  m a y  n e e d  to  re s tr ic t th e ir  
fu tu re  d r iv in g  p o st-s tro k e . U s in g  th e  A D SES a s  a  p ro x y  
m e a su re  m a y  b e  of a ss is tan ce  in  sc ree n in g  o u t  th o se  w h o  
m a y  n o t yet h a v e  a d e q u a te  a w a re n e s s  a n d  in s ig h t to 
re tu rn  to d r iv e  o r tak e  a n  o n -ro ad  a sse ssm e n t. G iv en  th e  
fact tlia t th e  p a tie n t m u s t b e a r  th e  financia l cost o f u n d e r 
tak in g  a n  o n -ro ad  a sse ssm e n t it w o u ld  seem  bcnefic ia l to 
in c lu d e  a s im p le  sc ree n in g  tool in th e  c lin ica l se ttin g  th a t 
c o u ld  g u id e  th e  a p p ro p ria te n e s s  a n d  o p tim u m  tim in g  of 
su c h  a n  u n d e r ta k in g .

Conclusion
T h e  u se  o f  the ADSES a s a  p ro x y  m e a su re  n e e d s  fu r th e r  
in v e s tig a tio n  g iv en  th e  sm all n u m b e rs  in  o u r  s tu d y . 
H o w ev e r, o u r  fin d in g s su g g e s t th a t c o n tin u e d  u se  o f  th e  
A D SES a n d  th e  AD SES-P m a y  a ss is t  th e ra p is ts  w h e n  
sc re e n in g  s tro k e  p a tie n ts  in th e  c lin ica l se ttin g  to  d e te r 
m in e  reac iiness for re fe rra l fo r  o n -ro a d  a sse ssm e n t. It 
w o u ld  n o t  be th e  in te n tio n  to re p la c e  th e  o n -ro a d  a s se ss 
m e n t w ith  a  c lin ic-based  sc ree n in g , b u t  u se  o f th e  ADSES 
m ay  a u g m e n t c u rre n t c lin ical sc re e n in g  p rac tice s . From  
th e  l im ite d  research  av a ilab le , it w o u ld  a p p e a r  th a t an  
A D SES sco re  o f 107 o r a b o v e  m a y  in d ic a te  su ita b ility  to 
re tu rn  to  d r iv in g . In creased  u se  o f th e  sca le  a n d  fu r th e r  
re se a rc h  n iay  estab lish  m o re  d e f in ite  cu t-o ff sco res  to 
g u id e  c lin ica l d ec is io n  m ak in g  in  th is  a rea .

T h e  AD'SES w as easy  to  a d m in is te r  in  th e  c lin ica l se t
tin g , th e  ite m s  w e re  c learly  u n d e rs to o d  a n d  th e  re le 
v a n c e  of t h e  q u e s tio n s  to  d r iv in g  w e re  c le a r to  b o th  th e  
p a r t ic ip a n t  end th e  s ig n ifican t o th e r. W e w o u ld  su g g e s t 
th a t  th e  A D SES a n d  ADSES-P b e  tr ia lled  fu r th e r  in  c lin i
cal s e t t in g s  by  o c cu p a tio n a l th e ra p is ts  a s  a  p o ten tia lly  
u se fu l c o m p o n e n t to  fo ste r se lf-a w a re n e ss  o f d r iv in g  
c ap a b ili ty  a n o n g  p e o p le  re co v e rin g  fro m  s tro k e . A d m in 
is tra tio n  oif the sca les m a y  facilita te  a c tiv e  p a r tic ip a tio n  
o f th e  p e rso n  th em se lv es  a n d  th e ir  s ig n ifican t o th e rs  
w ith in  t h e  overall d iscu ssio n , a n d  a s se ss m e n t o f fitness 
to  d r iv e  th a t sh o u ld  o ccu r a s  a ro u tin e  c o m p o n e n t o f 
s tro k e  re h a b l ita tio n .
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Appendix 10

Copies of Assessments used for the off-road and the on-road 

assessment

o Adelaide Driving Self Efficacy Scale (ADSES), and ADSES Proxy 

Version 

o Star Cancellation Test 

o Letter Cancellation Test 

o Addenbrooke's Cognitive Examination (ACE-R) 

o Frontal Assessment Battery (FAB) 

o Motor Free Visual Perception Test 

o Trail Making Test Part A & B 

o Test of Everyday Attention (TEA)

o Behavioural Assessment of Dysexecutive Function (BADS)

(copies of Zoo Map Test 1 & 2) 

o W olf Motor Function Test 

o Items used for Stereognosis test 

o Timed Up & Go Test

o Test Ride for Investigating Practical fitness to drive (TRIP) (layout 

adapted fo r scoring) 

o TRIP Score Sheet (Summary) and TRIP note keeping sheet (both 

designed fo r use in this study) 

o Jewish Rehabilitation Hospital Road Evaluation Form (JRHREF). 

(Mazer et al 1998)
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Version 
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o Behavioural Assessment of Dysexecutive Function (BADS) (copies 

of Zoo Map Test 1 & 2) 
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Adelaide Driving Self-Efficacy Scale (APSES)

Study ID Number:  _______________

Date administered:_______________

How confident do you feel doing the follovwng activities?

Please allocate a number from 0-10, where 0 is not confident and 10 is completely 
confident, for the 12 questions below.

1) Driving in your local area;

2) Driving in heavy traffic;

3) Driving in unfamiliar areas;

4) Driving at night:

5) Driviiig with people in the car:

6) Ilesponding to road signs/traffic signals:

7) Driving around a roundabout:

8) Attempting to merge with tratfic:

9) Turning right across oncoming traffic:

10)Planning havel to anew  destination:

11) Driving in liigh speed areas:

12) Parallel parking:

0
(not
confident)

5 10
(completely
confident)



Adelaide Driving Self-Efflcacv Scale (APSES) (By Proxy)

Study ID Number: 

Date administered:

How confident do you feel your family member can complete the following 
driving tasks safely?

Please allocate anum ber from 0-10, where 0 is not safe and 10 is completely safe, for 
the 12 questions below.

0
(not
safe)
1) Driving in your local area:

2) Driving in heavy traffic:

3) Driving in unfamiliar areas:

4) Driving at night:

5) Driving with people in the car:

6) Responding to road signs/traffic signals:

7) Driving aroiuid a roundabout:

8) Attempting to merge with traffic:

9) Turning right across oncoining traffic:

10) Planning travel to anew  destination:

11) Driving in high speed areas:

12) Parallel parking:

10
(completely

safe)
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ADDENBROOKE’S COGNITIVE EXAMINATION - ACE-R
Final R ev ised  Version A (2005)

Name
Date of birth 
Hospital no.

Addressograph

Date of testing:........ / ......../ .......
Tester's name: ................................
Age at leaving full-time education;
Occupation:.....................................
Handedness;...................................

O R I E N T A T I O N

> Ask: What is ttie

>  Ask: Wtiich

Day

Building

Date : Month ; Year : Season

Floor • Town • County • Country

[Score 0-5)

[Score 0-5]

z
0

l-
<
l -

z
01 

O '

o
oa
z
o

z
ai
H
J—

<

R E G I S T R A T I O N

>  Tell: 'I'm going to give you three words and i'd like you to repeat after me: lemon, key and ball'. 
After subject repeats, say 'Try to remember them because i'm going to ask you later'. Score only 
the first trial (repeat 3 tinies if necessary).

Register number of tr ia ls ..........

[Score 0-3]

A T T E N T I O N  & C O N C E N T R A T I O N

>  Ask the subject: ’ could you take 7 away from a 100? After the subject responds, ask him or her 
to take away another 7 to a total of 5 subtractions. If subject make a mistake, carry on and 
check the subsequent answer (i.e. 93, 84, 77, 70. 63 -score 4)

Stop after five subtractions (93, 86, 79. 72. 65).   ....................................................................

>  Ask: 'could you please spell WORLD for me? Then ask him/her to spell it backwards:

[Score 0-5]

(for the
performed lask)

M E M O R Y -  Recall

^  Ask: 'Which 3 words did I ask you to repeat and remember?'
(Score 0-3]

M EM  O R Y - Anterograde Memory

>  Tell;' I’m going to give you a name and address and I'd like you to repeat after me. We'll be 
doing that 3 times, so you have a chance to learn it. I'll be asking you later'

Score only the third trial

Harty Barnes 

73 Orchard Close 

Kingsbridge 

Devon

r '  Trial : 2^“  Trial

[Score 0-7] d;

M E M O R Y -  Retrograde Memory LU

>  Nameof current Prime Minister ..................................................
>  Name of the woman who v/as Prime Minister..............................
>  Name of the USA president .........................................................
>  Name of the USA president who was assassinated in the 1960's .

[Score 0 -4]

copyright 2 0 0 0 ,  John  R. H odgss



ADDENBROOKE'S COGNITIVE EXAMINATION - ACE-R Final Revised Version (2005)

V E R B A L  F L U E N C Y  - Letter 'P ‘ and anim als

^  Letters
Say; Tm  going to give you a letter of the alphabet and I’d like you to generate as many words 
as you can beginning with that letter, but not names of people or places. Are you ready? You've 
got a minute and the letter is P'

[Scx)re 0 - 7 ] >-

O>17 : 7
14-17 ‘ T o ' "

' 8 - i q " T 4 ' "

4-5 ] T  2 ’ ’ 
2-3 - 1

o '"
total tcorred

UJ

>  A nim als

Say; 'Nov/ can you name as many animals as possible, beginning with any letter? [Score 0 - 7 ]

>21
17-21'
14-16'
Vl-13’ 

gjio ’
7-8

: 7 

: 6

5-6 : 1
<5 : 0

total tcoired

L A N G U A G E  - Com  prehension

>  Show v/ritten instruction; Score 0-1

UJ

CD
r eyi

>  3 stage command;
'Take the paper in y o u r right hand. Fold the paper in lia lf. Put the paper on the floor'

jScore 0-3]

“ i
L A N  G U A G  E ^W riting . ^ • .  . i
>  Ask the subject to make up a sentence and v/rite it in the space below; 

Score 1 if sentence contains a subject and a verb (see guide for examples)

jScore 0-1)

2 ,

copyright 2000. John R. H o d ^



ADDENBROOKE'S COGNITIVE EXAMINATION - ACE-R F inafR ovisad Ve rs ion

L A N G U A G E  - Repetition

>  Ask the subject to repeat.' hippopotam us'; 'eccentricity; 'unintelligible'; 'statistician'
Score 2 if all correct; 1 if  3 correct; 0 if 2 or less.

Score 0 -2)

> Ask the subject to repeat: ‘Above, beyond and below ’

> Ask the subject to repeat: ‘No ifs, ands or buts’

Score 0 -11

Score 0-1!

L A N G U A G E  - Naming

> Ask the subject to name the follov/ing pictures: 

 ---------------

□

[Score 0-2] 
pencil + 

v/atch

[Score 0-10]

L A N G U A G E  - Comprehension

>  Using the pictures above, ask the subject to:

o Point to the one which is associated with the monarchy 
o Point to the one which is a marsupial 
» Point to the one which is found in the Antarctic 
® Point to the one which has a nautical connection

Score 0 -4]

copyright 200 0 , John R. Hodges



ADDENBROOKE'S COGNITIVE EXAMINATION - ACE-R F ina tR ev ised  V e rs ion  (2005)

L A N G U A G E -  Reading

> Asktlie subject to read the following words: [Score 1 only if all correct]

sew
pint
soot

dough
height

[Score 0-1]

V I S U G S P A T I A L  A B I L I T I E S

> Overlapping pentagons: Ask the subject to copy this diagram:

(Score 0-1]

> Wire cube : Ask the subject to copy this drawing (for scoring, see Instructions guide)
[Score 0-2]

I I

> Clock: Ask the subject to draw a clock face with numbers and the hands at ten past five.
(for scoring see instruction guide: circle = 1, numbers = 2, hands = 2 if all correct)

[Score 0-5]



A D D E N B R O O K E ’S COGNiTIVE EXAMINATION - ACE-R FinalR Q vised Vers ion (2005 )

P E R C E P T U A L  A B I L I T I E S

> Ask the subject to count the dots without pointing them

rz iii

Score 0-4]

H

copyright 200 0 , John R. Hodges
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P E R C E P T U A L  A B I L I T I E S

Ask the subject to identify the letters Score 0-4]

IV

J i l

h-

M

i

CO

R E C A L L .

> Ask “Nov/ tell me v/hat you remember of that name and address vve v/ere repeating at the beginning’"

Harry Barnes 

73 Orchard Close 

Kingsbrldge 

Devon

[Score 0-7j

R E C O G N I T I O N

y This test should be done if subject failed to recall one or more items. If all items were recalled, skip the 
test and score 5. Ifonly part Is recalled start by ticking items recalled In the shadowed column on the 
right hand side. Then test not recalled Items by telling "ok, I'll give you some hints: was the name X, Y or 
Z?"and so on. Each recognised item scores one point which is added to the point gained by recalling.

Jerry Barnes Harry Barnes Harry Bradford recalled
retailed

Orchard Place Oak Close Orchard Close recalled
Oakhampton Kingsbridge Darlington recalled
Devon . • Dorset Somerset recalled

[Score 0-51

General Scores
MMSE /30 LU 1

ACE-R /100
. Subscores . ' . • ■ 1 '

Attention and Orientation /18 o  1.
Memory /26
Fluency /14 U

Language /26
Visuospatial /16 — i

Normative values based on 63 controls aged 52-75 and 142 dementia patients aged 46-86

Cut-off <88 gives 94% senstivity and 89% specificity for dementia 
Cut-off <82 gives 84% sensitivity and 100% specificity for dementia

copyright 2000, John R. Hodgaj



FAB
FRONTAL ASSESSMENT BATTERY

1. Similarities (conceptualization)
‘ In v/hat v/ay are they alike?”

A banana and a orange (In Ihe event o f total failure: ‘ they are not alike" or partial failure ’ both have a peel", help Ihe 
patient by saying "both a banana and an orange are...."; but credit 0 for Ihe item; do not help the patient for the tov/ 
follov/ing Items)

A table and a chair

A tulip, a rose, and a daisy

Score; only category responses (fruits, furniture, (lowers) are considered correct.
Three correct: 3 
Two correct: 2 
One correct: 1 
None correct: 0

2. Lexical fluency (mental flexibility)
"Say as many words as you can beginning v/ilh Ihe letter 'S ', any words except surnames or proper nouns."

If the patient gives no response during the first 5 seconds, say: "For instance, snake." If the palieni pauses 10 
seconds, stimulate him by saying: "any word beginning with Ihe letter 'S'. The time allov/ed is 60 seconds.

Score: v/ord repetitions or variations (shoe, shoemaker), surnames, or proper nouns are not counted as correct 
responses.

More than nine words: 3 
Six to nine words: 2 
Three to five words: 1 
Less than three words: 0

3. Motor series (programming)
"Look caretully at what I'm doing."

The examiner, seated in front o f Ihe patient, performs alone three limes with his left hand the series o f Luria "fist-edge- 
palm." "Now. with your right hand do the same series, first v/ith me. then alone." The examiner performs the series 
three times wilh Ihe patient, and then says to him/her: "Now. do it on your own."

Score;
Patient performs six correct, consecutive series alone; 3
Patient perforins at least three correct consecutive series alone: 2
Patient fails alone, but performs three correct consecutive series with the examiner: 1
Patient cannot perform three correct consecutive series even v/ith the examiner: 0

4. Conflicting instructions (sensitivity to interference)
“Tap tv/ice v/hen I tap once."

To be sure that the patient has understood the instructions, a series o f three trials is run; 1 --1 -  1. "Tap once v;hen I 
lap hvice." To be sure the patient has understood the instructions, a series of three trials is run; 2 - 2 - 2 .  The 
examiner performs the follov/ing series: 1 - 1 - 2 - 1 - 2 - 2 - 2 - 1 - 1 - 2 .

Score;
No error: 3
One or Kvo errors; 2
More than 2 errors: 1
Patient taps fike the examiner at leasl four consecutive times: 0



FAB (cont)
FRONTAL ASSESSMENT BATTERY

5. Go-No-Go (inhibitory control)
"Tap once when I tap once.’

To be sure that the patient has understood the instructions, a series o f three trials is run: 1 - 1 - 1 .  'Do no! tap when I 
tap tw ice.' To be sure the patient has understood the instructions, a series o f three trials is run: 2 -  2 -  2. The 
examiner performs the series: 1 - 1 - 2 - 1 - 2 - 2 - 2 - 1  - 1 - 2 .

Score;
No errors; 3
One or two errors: 2
More than tv/o errors: 1
Patient laps like the examiner a! least four consecutive times: 0

6. Prehension behavior (environmental autonomy)
"Do not take my hands.'

The examiner is sealed in front o f the patient. Place the patient's hands palm up on his/her knees. Without saying 
anything or looking at the patient, the examiner brings his/her hands close to Ihe patient's hands and touches the 
palms of both the patient's hand, to see if he/she will spontaneously lake them. If Ihe patient takes the hands, the 
examiner will try again after asking him/her; 'Now, do not lake my hands.'

Score;
Patient does not take the examiner's hands; 3 
Patient hesitates and asks what he/she has to do; 2 
Patient takes the hands v/ilhout hesitation: 1
Patient takes the examiner’s hands even after he/she has been told not to do so: 0

SCORE:

EXAMINER: DATE;



Name:

School/Facility:,

Reason for Testing:__
See page 4 for Clinical History.

Ronald R Colarusso/ Donald D. Hammill 
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Refer to the test manual for complete instructions.

o For ages 4-10, administer items 1-40 only. For ages 11 years and older, start w ith item number 
14 and continue through item number 65.

® The MVPT-3 is individually administered; examinees point to or say the letter o f their answer 
choice ("A", "B", "C", "D").

o Record the letter o f the examinee's answer choice in the "Answer" column on page 3. Keep the 
record form out of sight of the examinee to avoid distractions.

o If the examinee says-; "D on 't Know/' encourage him or her to respond. If the examinee then refus
es to respond, mark the item incorrect.

° The Total Score is calculated by subtracting the number of errors made from the number of the 
last item administered: item number 40 for ages 4-10  or item number 65 for ages 11 years and 
older (this gives credit for the unadministered items 1-13). Examples are NOT scored or includ
ed in the Total Score.

o Convert Total Score to Standard Scores, Percentile Ranks, and Age Equivalents using the Norms 
Tables in the MVPT-3 Manual.

• Scores at the level o f chance performance (for ages 4-10, scores o f 10 or less; for ages over 10, 
scores of 16 or less) should be consider suspect and the test should be repeated at a later date 
(not earlier than three weeks after initial testing).

•> If no answer choices o f A or B are given by the examinee, further testing should be conducted 
to determine the presense o f hemifield visual neglect (HVN), which w ill decrease MVPT-3 scores 
since the examinee is not able to attend to the left side of the page. (Correct answers are dis
tributed evenly over the four possible choices.) The MVPT-Vertical Format (Mercier, et al., 1997) 
may be used instead for adults 55 and older w ith HVN.

® If inform ation about response time is desired, consult the booklet "Use o f Response Times with 
the M VPT-3" th^t accompanies the MVPT-3 test kit.

» The shaded area in the Performance Profile corresponds to the "Average" performance desig
nation (standard scores of 90-110) used by a number of tests.

° Heavy bars above and below the shaded area mark one standard deviation above and below  the 
age-related mean (standard scores o f 115 and 85, respectively). These graphical cues are intend
ed only to facilitate interpretation; each practitioner should base their test interpretation on the 
guidelines and standards set forth by their profession, agency, or school district.

» The column "Comparision to Age Groups" in the Performance Profile may be used when eval
uating performance relative to an optimal performance level set as a goal during the course of  ̂
treatment in rehabilitation.



ANSWER ANSWER
Ages 4-10 
start here

Ages 11+ 
start here

1 (A)
2 (C)
3 (C)
4 (D)
5 (B)
6 (B) •

7 (D)
8 (B)

9 (C)
10 (D)
11 (A)
12 (A)
13 (B)

14 (B)
15 (D)
16 (A)
17 (D)
18 (A)
19 (C)
20 (D)
21 (A)

22 (B)
23 (A),
24 (B)
25 (C)
26 (B)
27 (D)
28 (A)
29 (D)
30 (C)
31 (D)

32 (A)
33 (C)
34 (D)

m m m m m m M m m .

35 (B)
36 •(C)
37 (C)
38 (B)
39 (C)
40 (A)

# LAST ITEM;

# ERRORS:

RAW SCORE:

Do not score Examples

41 (C)
42 (A)
43 (D)
44 (C)
45 (B)

46 (D)
47 (A)
48 (B)
49 (A)
50 (D)

51 (B)
52 (C)
53 (A)
54 (C)
55 (D)

56 (A)
57 (C)
58 (A)
59 (B)
60 (C)

Ex:A  6i{65 '(C )

61 (D)
62 (B)
63 (A)
64 (B)
65 (D)

©  2003 by Academic Therapy Publications. All rights reserved. This form should show pink and black ink printed on v/hite paper. Any 
other variation is an illegal copy. If you suspect that this is an illegal copy, please contact the publisher at 800 422-7249.
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□□
T h e  

Test
I I of

l ia M ls I ^  Everyday
Thames Valley
Test Company Attention

Subject and test details
Na me

Age ____________________

Dat e  of  t est

Version A B C

S ca led -sco i^es s i im m a i-y  p lo t

19

IS

10

0
Subtest MSI MS2 ECD VEI VE2 ECR TS TSC L

Score summary and scaled-scores

S u b t e s t  1; M a p  S e a r c h Scaled-scores

MSI

Percentile

Symbols circled In one m inute see A ppendix 1 Manual page 23 

MS2

Symbols circled in tw o minutes see A ppendix 2 (Manual page 24

S u b t e s t  2 : E l e v a t o r  C o u n t i n g

C orrec tly -coun ted  strings

7 = norm al 
6 = possibly abnorm al 
<5 =  abnorm al

S u b t e s t  3 : E l e v a t o r  C o u n t i n g  
w i t h  D i s t r a c t i o n Scaled-score

ECD

Percentile

C orrec tly -coun ted  strings 
(Rule o u t hearing im pairments)

see A ppendix 3 Manual page 25

S u b t e s t  4 : V is u a l  E l e v a t o r Scaled-scores

VEI

Percentile

Raw accuracy sco re see  A ppendix 4a Manual page 25 

VE2

Timing sco re see A ppendix 4c  Manual page 26

S u b t e s t  5 : E l e v a t o r  C o u n t i n g  
w i t h  R e v e r s a l Scaled-score

ECR

Percentile

C orrec tly -coun ted  strings see  A ppendix 5 Manual page 27

S u b t e s t  6 : T e l e p h o n e  S e a r c h Scaled-score
TS

Percentile

T im e p e r  ta rget sco re see A ppendix 6 Manual page 27

S u b t e s t  7 : T e l e p h o n e  S e a r c h  
W h i l e  C o u n t i n g Scaled-score

TSC

Percentile

Dual ta sk  decrem en t see A ppendix 7 Manual page 28

S u b t e s t  8 : L o t t e r y Scaled-score

L

Percentile

N u m b e r of responses w ith 
at least o n e  le tte r  c o rrec t and 
in th e  c o rre c t position

see  A ppendix 8 Manual page 29
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We are interested in your concentration on a range o f everyday 
tasks. I want you to imagine that you are on a long trip to Philadel
phia (United States). I will ask you to do various tasks such as 
looking at maps and looking up telephone directories v/hile you 
are on this imaginary trip. Let me explain the first task.'

Subtest I: Map Search
For full tex t and procedure see Manual page 13.

Show subject the target symbol cue (version A, B o r C in 
the test materials book).
The symbol here shov/s v/here restaurants /garages /gas (petrol) 
stations can be found in the Philadelphia area. There are many 
symbols like this on the map.'
Show map and then turn over.
Let's say you are v/ith a family member or a friend...'
Give subject the map and red pen.
After one minute swap red pen fo r blue pen.
Stop after one further minute.

R a w  scoce 
Total symbols circled 
in one minute (red)

Raw scofe
Total symbols circled
in tw o minutes (red + blue)

Subtest 2: Elevator Counting
For full text and procedure see Manual page 14.

'magine you are in on elevator (lift) in your hoteL..'
Play first example (ensure you are using tape A, B o r C). 
That's right, you v/ould be on the third floor.'
(O r play tape again.)
Play second example.
(Rewind and repeat, counting w ith the subject at first, 
jn til they get the correct answer on the ir own.)
Vov/1 v/ould like you to do t/ie same thing v/ith another series o f  
elevator tones.'

I 2 3 4 5 6 7

3 S

• »• 

6 8 1 1 9 14
4 6 7 9 12 14 10
5 7 6 8 10 14 12

R a w  scoir’e 
Score I fo r each 
correctly-counted string 
(maximum = 7)

Subtest 3: Elevator Counting with Distraction
-o r full tex t and procedure see Manual page I S.

This time you v/ill hear the same elevator tone but now there are 
ilso higher pitched tones...’
’ lay first example.
That's right, you v/ould be on the third floor.'
[O r  play tape again.)
’ lay second example.
[Rewind and repeat, counting w ith the subject at first,
Jntil they get the correct answer on the ir own.)
Vow I v/ould like you to do the same thing v/ith another series 
i f  elevator tones.'

I 2 3 4 5 6 7 8 9  10

2 4 6 8 7 10 9 12 1 1 14
3 5 6 7 8 11 10 14 12 9
4 3 7 6 8 12 II 9 10 14

R a w  sco re  Score I fo r each correctly-counted string
(maximum = 10)

Subtest 4: Visual Elevator
For full text and procedure see Manual page 16.

‘ ‘Try to imagine that during your trip, you decide to stay in a large 
hoteL..'

• Show subject the first Visual Elevator practice item (labelled 
'Practice I’ in version A, B and C in the test materials book).

' 'Look at this series o f  pictures...'
' Go through Practice I.
' Repeat Practice I as often as necessary until the subject gets 

the correct answer on their own.
■ 'That's right, you v/ould be on the second floor.'
' ‘Nov/ try this next example.'

Show !Practice 2' (next page o f test materials book).
' ‘That's right, you v/ould be on the fourth fJoor.'
' ‘N ov/try and do thesamev/ith the nextset o f  pictures...’

Prepare stopwatch to time each item.
Subjects are allowed to  make one correction on each item.

2 3 4 5 6 7 8 9  10

Response

/ / /
Time (secj 
Answers A 

B 
C

Switches A 
B 
C

8 5 6 6 5 8 6 6 4 10
8 3 2 5 8 4 9 2 10 6
4 3 8 6 8 4 6 8 10 4
3 2 3 4 5 3 6 6 4 4
4 2 3 3 4 3 5 3 6 4
3 2 3 4 4 3 4 6 4 4

R a w  a ccu ra cy  s c o re
Score I fo r each correctly-counted item 

(maximum = 10)

Total tim e  talcen for 
correct item s (seconds)

T im in g  sco re
(seconds per switcli)

Total num ber of sv/itches 
for the correct items

Subtest 5: Elevator Counting with Reversal
For full text and procedure see Manual page 18.

- Do not test subjects w ith severe brain damage.
■ ‘Nov/ v/e are going to try something similar but a bit more 

complicated. Look again at v/hat you did here.'
Point to  Visual Elevator Practice I item.

' ‘Remember hov/ the big arrov/s tell you v/hether the elevator is 
going up or dov/n? Now v/e are going to try an auditory (sound) 
version o f this...'
Play first practice item, and count out loud: 'one -  tv/o -  up - 
three -  fou r-dov/n  -  three -  two...: so the answer is tv/o.' 
Rewind and play again fo r subject, pausing after each beep. 
Play second example. ‘The ansv/er is three.'
Play third example. ‘The ansv/er is three.'
Repeat the examples until the subject gets the correct 
answers on their own.

1 2 3 4 5 6 7 8 9 10

3 1 3 5 8 2 6 2 6 8
3 5 3 3 8 2 8 4 6 8
1 5 1 5 8 2 8 2 6 8

& R a w  sco re  Score I fo r each correctly-counted string
(maximum = 10)



Subtest 6; lelephone Search
For full text and procedure see Manual page 19.

' 'In this exercise, you should imagine that you are using a 
telephone directory to look up various services v/hile you are on 
your trip.'

• 'Here v/e have the yellow pages you v/ould see in a telephone 
directory, in this case it lists plumbers/restaurants/hotels. ’ 
Show subject the target symbol cues (in the test materials 
book), the relevant yellow pages sheet, and a pen.

' 'Imagine that during your vacation (holiday)...’
Prepare stopwatch.

' 'Begin'
Start watch as subject makes firs t mark.
Stop watch when subject puts cross in box.

I ime taken (seconds)

Raw scofe
(time per target score)

lo ta l n u m b e r o f co t-rectly -c ii'c ied  
sym bols (ignore any false positives)

Subtest 7: lelephone Search W hile Counting
For full tex t and procedure see Manual page 20.

'Now you v/ill search through a different set o f  yellov/ pages for 
the same double symbols as in the last subtest. But this time, I v/ill 
ask you to do a second and equally important task at the same 
tim e-counting a number o f series o f tones on the tape recorder...’ 
Show subject the restaurants/hotels/plumbers yellow pages. 
Play practice item, and count with the subject.
'So you v/ill be looking for t/ie same double symbols...’
'Get ready...’
Prepare stopwatch.
Subject starts when tape-voice says 'Ready...'
Start watch as subject makes firs t mark.
Stop watch when subject puts cross in box.
N ote the number o f strings o f tones which the subject 
attempts in the box marked C  below.

1 2 3 4 5 6 7 8 9

Response

/ / /
Answers A 

D 
C

[Response

//A  
A^nswers A 

B 
C

4 8 3 6 1 12 2 5 7
6 1 12 2 5 7 5 9 2
2 5 7 S 9 2 6 11 3

10 II 12 13 14 15 16 17 18

5 9 2 6 11 3 6 3 5
6 II 3 6 3 5 5 4 8
6 3 5 5 4 8 3 6 12

T im e  taken  (seconds)

Time per 
target score

Number o f strings 
of tones correctly counted

□  Proportion
correctly counted

Number o f strings 
o f tones attempted

Re-enter B here

Re-enter D  here

g Time per target 
weighted fo r accuracy 
of tone-counting

Re-enter E here

S u b tra c t

Dual task 
deerernent

Re-enter A  here

Subtest 8: Lottery
For full tex t and procedure see Manual page 2 1.

'While you are on your trip, you become interested in the state 
lottery...'
Show subject the target cues (version A, B o r C in the 
test materials book) and give the subject a piece o f paper 
and a pen.
'The radio programme goes on for quite a long time...'
Play the tape.
Stop after first number ending in SS / 88 / 33.
Rewind and repeat until the subject responds correctly.

1 2 3 4 5 6 7 8 9  10

HH m l> LV DR CF QO TS FN FA XT
WG W A LW CT YK UF CM UA RN HY
FN AT XW YG EA W N RC FO HU IT

at I
R a w  sco re  Score I fo r each response w ith 

t one letter correct and in the correct position
(maximum = 10)

lo ta l n u m b e r o f c o rre c tly -
c irc led  sym bols (ignore any false positives)



ygyg ®@®®
S H H D  Scoring sheet

Tliames Valley 
Test Company

Subject and te s t  details

N am e

A ge

D ate  o f te s t

Before you start the test l)attery
“ Ensure th a t  you h av e  all th e  te s t  m ateria ls, a s to p w a tc h , a  ta p e  

recorder, s e t  o f co lou red  pens, a  pencil, eraser, sp a re  paper, and  
w a te r  fo r th e  ac tio n  p rogram .

Profile score summary

T e s t i :  R u le  s h if t  c a rd s

T es t 2 : A c tio n  p r o g r a m

T es t 3 : K ey s e a r c h

T es t 4 : T e m p o ra l  j u d g e m e n t

T es t 5 : Z o o  m a p

T es t 6 : M o d if ie d  s ix  e le m e n ts

Total profile score (max =  24)

Standardised score
(M anual Table 5, p. 16)

Age corrected standardised score
(M anualT able 5, p. 16)

Ov/erall classification
□  Impaired 
n  Borderline
□  Low average
□  Average
□  High Average
□  Superior
□  Very superior

T esti: Rule shift cards

For full tex t a n d  p roced u re  see  M anual p. 8 

T ria l 1
o Put th e  playing card  book le t, u n o p en e d , b e tw e e n  you a n d  th e  

su b jec t an d  h av e  th e  rule sh e e t  ready, 
o 'This is a  bo o k le t of p laying cards. I am  go ing to  tu rn  ov er...' 
o Place Rule 1 in fron t o f th e  su b jec t ('Say 'y es ' to  red, 'n o ' to  

b lack ').
°  R em em ber to  om it p ag e  0  for th is  trial -  s ta r t  w ith  th e  2 o f  0 .  
o Time th e  trial.

C o r re c t  S u b je c t 's  
r e s p o n s e  r e s p o n s e

1 Y
2 M
3 N
4 N
5 Y
6 Y
7 Y
8 Y
9 N

10 Y
11 Y
12 N
13 Y
14 IM
15 N
16 N
17 Y
18 N
19 Y
20 N

T ria l 2

T otal
e r ro r s

T im e  ta k e n

M ote  t h a t  T rial 1 is n o t  
u s e d  to  c a lc u la te  t h e  
p ro f i le  s c o r e

° 'I am  go ing  to  tu rn  over th e  s e t  o f cards ag a in  n o w ...' 
o Place Rule 2 in fron t o f th e  su b jec t ('Say 'y e s ' if th e  card  is th e  

sa m e  co lou r a s  th e  la st one, o th e a v ise  say 'n o ' ').
°  R em em ber to  s ta r t  on p ag e  0 - th e  4  of V .  
o Time th e  trial.

C o r re c t S u b je c t 's T o ta l
r e s p o n s e  r e s p o n s e e r ro r s

1 Y Total Profile
2 N e rro rs  sc o re
3 V 0 4
4 Y 1-3  3

A 0
5 N ^ -u  &

7 -9  1
6 Y ____ >10 0
7 Y
8 Y T im e  t a k e n
9 N

10 N
11 Y If tim e ta k e n  is
12 N g rea te r  th a n  67
13 N second s su b tra c t
14 N 1 from  profile  sco re
15 Y
16 Y T ota l p r o f i l e  s c o r e
17 N
18 N
19 N
20 N

P ro file
s c o re



est 2; Action proyrain

or full text and procedure see M anual p. 8
ill th e  beaker to tw o-thirds full o f w ater (out o f sight o f the
ubject) and place the equipm ent in front o f the subject.
■ you look a t the bottom  of this tube you w ill see a small cork...' 
ta rt stopwatch
■ necessary, prom pt a fte r 2 minutes 'I'll give you some help ', and 
amove the lid w ith  the w ire  hook. 'Try to complete the task now'. 
F necessary, prom pt a fte r  a further 2 minutes by attaching the  
crew  top to  the container.

ic k  each  s ta g e  c o m p le te d  R aw
n d e p e n d e n tly  score
H Removes lid from beaker 

using w ire  hook 

3 Attaches screw top to 
container 

D Fills container w ith  w ater  

H Pours one containerful o f w a ter into tube containing cork 

D Pours second containerful o f w ater into tube containing cork

Tota l p ro f ile  sco re  [ |

Test 3: Key seat cli

■or full tex t and procedure see M anual p. 9 
’ lace a photocopy of the response sheet in front o f th e  subject, 
w a n t you to im agine that this square is a large fie ld ...' 

itarting  from  tills dot I w an t you to draw  a line w ith  th e  pen to 
ih o w  me w here you w ould w alk  to  search the fie ld ...' 
f  th e  subject does not grasp the idea, dem onstrate on another 
jiece  o f paper.
A lthough I w ill be tim ing you  
:here is no tim e lim it... ' 
ita r t th e  stopwatch.
Vlake notes here. These could indicate, 
b r  example, the order in which the  
iubject makes marks. This w ill help 
/ou  to  calculate the score later.
•or scoring criteria see Appendices 9.1 
and 9.2 in M anual pp. 2 0 -2 2 .
Enter ing  th e  f ie ld  R aw  score
"W ith in  10m m  o f a corner 

(base o f square) =  3 
“ base o f square (other than w ithin 10m m  of corners) =  2 
” som ew here else =  1 
F in ishing  th e  search  
“ w ith in  10m m  o f any co rn er= 3  
“ base o f square (other than w ith in  10m m  o f corners) =  2 
» som ewhere else =  1 
M a k in g  a  co n tinu o u s  lin e  =  1 
M a k in g  a ll p a ra lle l lines =  1
M a k in g  a ll v e rt ic a l/h o r iz o n ta l 
lin es  =  1
Search p a tte rn s  
0  fo llow ed one o f our pre-defined  

search patterns (see Appendix 9.1, M anual pp. 2 0 -2 1 )  or super
im posed one pre-determ ined pattern over another =  5 or 3 

“ duplicated or combined one or more o f our pre-defined search 
patterns =  2

0  fo llow ed some other obviously systematic, but inefficient 
and /or unsuccessful search pattern =  1 

“ ad h o c -  not systematic or pre-planned =  0  i

Raw Profile
score score

5 4
4 3
3 2
2 1

^1 0

Has m a d e  an o b v io u s  e f fo r t  
to  c o v e r a ll th e  g ro u n d  =  1
U sing  th e ir  chosen p a tte rn ,  
th e y  w o u ld  fin d  th e  keys  
(9 5 %  c e rta in ty ) =  1

To ta l
T im e  ta k e n  ra w  score

Raw
score

Profile
score

14-16 4
11-13 3

8-10 2
5-7 1

<4 0

If tim e taken is greater than 95  seconds subtract 1 
from  profile score

T o ta l p ro file  score

Test 4: Temporal judyemeiii;

For full tex t and procedure see M a n u a l p. 9 

® 'I'm  going to ask you to estim ate  how  long it takes to do four  
things...'

Q u e s tio n  1
H ow  long does it take to do R a w
a routine dental check up? score

If between 5 & 15 mins 
score 1, otherw ise 0

Q u e s tio n  2
H o w  long does it  take a w in d o w  
cleaner to  clean the w indow s o f 
an average size house?

Ifb e tw e e n 1 5 & 2 5 m in s  
score 1, otherw ise 0

Q u e s tio n  3
How long do most dogs live for?

Ifb e tw e e n 9 & 1 5 y e a rs  
score 1, o therw ise 0

Q u e s tio n  4
How long does it take to b low  up 
a party balloon?

If between 50 &  7 0  secs 
score 1, o therw ise 0

T o ta l r a w  sco re  =  to ta l  I I
p ro f ile  score I— I

P ro file
score



Test 5: Zoo map

For fu ll text and procedure see Manual p. 9

V e rs io n  1
Place a photocopy of Zoo map version 1 in fron t o f the subject. 

'Here is a map o f a zoo. Your task is to  plan a route around the 
zoo to  visit all the places indicated in the instructions...'
A llow  the subject to  read the instructions (aloud).
Clarify the rules by reading them again.

'W hile I w ill use this stopwatch to  see how long it  takes you to  do 
the task, the time really is not im portant...'
Start the stopwatch.
For scoring criteria see Appendix 9.3 in Manual p. 23.

Each Occasions
Note subject's correct each path used
sequence scores 1 Correct responses more than once

Entrance A

Sequence score

Llamas/Cafe/Elephants B 

Elephants/Cafe C

Cafe/Elephants/Llamas D 

Bears E

Lions F

Bird sanctuary G

Picnic area H

I 

J 

K 

L 

IVl

Total

P lann ing t im e  Tota l tim e

Errors

Total number of occasions paths used 
more than once (from above)

Number of deviations from the path 
(i.e. cutting across the grass)

Number o f failures to make a continuous line 

Number o f inappropriate places visited

Tota l e rro rs  

V ersion 1 ra w  score =  sequence 
score m inus to ta l e rrors

V e rs io n  2
o Place a photocopy o f Zoo map version 2 in fron t o f the subject. 
°  'The next day you go back to  the zoo for another visit,..'
» Clarify the rules and record timings as in version 1.

Each
Note subject's correct
sequence scores 1 Correct response

Entrance

Sequence score

Llamas 

Elephants 

Cafe

Bears 0

Lions F

Bird sanctuary G

Picnic area H

I 

J 

l(

L

IVl

Total

P lanning tim e  Total tim e

Occasions 
each path used 
more than once

A

B

C

D

Errors

Total number of occasions paths used 
more than once (from above)

Number o f deviations from  the path 
(i.e. cutting across the grass)

Number o f failures to  make a continuous line 

Number o f inappropriate places visited

Total errors

Version 2 raw  score =  sequence 
score m inus to ta l e rrors

A d d  ve rs ion  1 and 
ve rs io n  2 ra w  scores

Raw
score

Profile
score

16 4
11-15 3

6-10 2
1-5 1

^0 0

P ro file
score

If planning time on version 2 is greater than 15seconds_ 
subtract 1 from  profile score 

If total tim e on version 2 is greater than 123 seconds 
subtract 1 from  profile score

Total p ro file  score | j



rest 6: Modified sij< elements

or full text and procedure see Manual p. 10 

\rrange the test materials.
'ou get ten minutes for this next test, and in this test you will be 
loing three different kinds of task...' 
jo  through each task with the subject.
)uring the next ten minutes I would like you to try to complete at 
east some of each of the six individual parts...' 
lowever, there is one rule you must obey...' 
nIow, tell me what you must do,'
Set the timer for 10 minutes, 
jtart the stopwatch and timer.

Record the order o f sub tasks attempted
and the subject's start and stop times Time
iubtask . Time started Time stopped on subtask

Summary o f time spent on each sub task 
and number of correct responses 
Sub task Total time on sub task
Dictation A _______________________
Dictation B _____________________
Pictures A * _______________________
Pictures B __________________ •
Arithm etic A _______________________
Arithm etic B

Number o f sub tasks attempted 
(max = 6)

Minus number of sub tasks 
where rules were broken 

(max = 3) 

Raw score

Raw Profile
score score
6 4
4orS 3
2 o r3 2
^1 1 Profile

score

If total time on any one sub task is greater than 271
seconds, subtract 1 from profile score ___

Total pro file  score j |

%

No part of this publication may be reproduced, in whole or 
in part in any form (except by reviewers for the public press) 
without written permission from the publishers.

C opyrigh t ©1995 
The authors

M ai'coiirt Assessment ................  P^Harcourt
32 Jamestown Road, Assessment
London NW1 7BY The Psychological C o tp o ro llo n



Zoo IViap Test Version 1 
Rules

Imagine that you are going to visit a 
zoo.
Your task is to plan a route in order 
to visit the following (not necessarily 
in this order):

® Elephant house 
® Lion's cage 
® Llama enclosure 
® the Cafe 
® the Bears 
® Bird sanctuary.

Picnic area 
and toilets

Elephant
house

Bird
sanctuaryLlama

enclosure

Camel rides

fs-S'-aifi'

Small
mammal

house

Entrance Monkey
houseCrocodile

pit

CSBN 0 - 7 4 3 1 - 2 9 5 3 -

When planning your route the 
following rules must be obeyed:

® start at the entrance and finish 
with a picnic 

o you may use the shaded paths as 
many times as you like but the 
unshaded ones only once 

® you may take only one Camel ride.



Zoo Map Test Version 2 
Rules

Imagine that you are going to visit a 
zoo.
Your task is to visit the following 
animals In the order indicated:

1 from the Entrance visit the Llama 
enclosure

2 from the Llama enclosure visit the 
Elephant house

3 after visiting the Elephants go to 
the Cafe for refreshments

4 from the Cafe go to see the Bears
5 visit the Lions after the Bears
6 from the Lions make your way to the 

Bird sanctuary
7 finally, finish your visit with a picnic.

When planning your route the 
following rules must be obeyed:

® start at the entrance and finish 
with a picnic 

o you may use the shaded paths as 
many times as you like but the 
unshaded ones only once 

o you may take only one Camel ride.

mimm

Picnic area 
and toilets

Elepliant
house sanctuaryenclosure

Camel rides

Entrance • -  : Monkey
house mammalCrocodile

Bears

II



W OLF M OTOR FUNCTION TEST 
DATA COLLECTION FORM

Subject's N am e:_____________ _______

Test (check one); Pre-treatment

Arm tested (clieck one); More-affected

Date;

Post-treatment

Less-affected

Task Time Functional Abilit)'

1. Forearm to table (side) 0 1 2 3 4 5

2. Forearm to box (side) 0 1 2 3 4 5

3. Extend elbow (side) 0 1 2 3 4 5

4. Extend elbow 
(weight)

0 1 2 3 4 5

5. Hand to table (front) 0 1 2 3 4 5

6. Hand to box (front) 0 12 3 4 5

7. Weight to box

8. Reach and retrieve 0 1 2 3 4 5

9. Lift can 0 12 3 4 5

10. Lift pencil 0 1 2 3 4 5

11. Lift jjaper clip 0 1 2 3 4 5

12. Stack checkers 1 0 12 3 4 5

13. Flip cards 0 1 2 3 4 5

14. Grip strengtli

15. Turn key in lock 0 1 2 3 4 5

16. Fold towel 0 1 2 3 4 5

17. Lift basket 0 1 2 3 4 5

lbs.

kgs.

Follow-up

Comment

Rerision date 11/29/00 25
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1. Equipment: arm chair, tape measure, tape, stop watch,

2. Begin the test with the subject sitting correctly in a chair with arms, the subject’s 
back should resting on the back of the chair. The chair should be stableand positioned 
such that it will not move when the subject moves from sitting to standing.

3. Place a piece of tape or other marker on the floor 3 meters away from the chair so 
that it is easily seen by the subject.

4. Instructions : "On the word GO you will stand up, walk to the line on the floor, turn 
around and walk back to the chair and sit down. Walk at your regular pace.

5. Start timing on the word “GO” and stop timing when the subject is seated again 
correctly in the chair with their back resting on the back of the chair.

6. The subject wears their regular foowear, may use any gait aid that they normally 
use during ambulation, but may not be assisted by another person. There is no time 
limit. They may stop and rest (but not sit down) if they need to.

7: Normal healthy elderly usually complete the task in ten seconds or less. Very 
frail or weak elderly with poor mobility may take 2 minutes or more.

8. The subject should be given a practice trial that is not timed before testing.

9. Results correlate v/ith gait speed, balance, functional level,the ability to go out, and 
can follow change over time.

10. Interpretation < 10 seconds = normal

< 20 seconds = good mobility, can go out alone, mobile without a 
gait aid.

< 30 seconds = problems, cannot go outside alone, requires a gait 
aid.

A score of more than or equal to fourteen seconds has been shown to indicate high risk 
of falls.

Podsiadio D, Richardson S. Tha Time 'Un 8 Go": A Tef:t n f Functional Mnhiliiv for Fritil FMertv Psrsons. Journal of tha American Geriatrics 
Society 1S91; 39(2): 142-148
SliumV/ay - CookA , Brauer S. Woollacott M. Predicting tha Frohsh>iliiv for Falls in Communilv-Dv/e!lina Older Adults Using the Timed Up & Go Test. 
Physical Therapy 2000 Vo! 80(9): 396-903.
S aslo tcon Falls Prevention Consortium, Falls Screening and Referral Algorithm, TUG, Saskatoon Falls Prevsntion consortium, June, 2005



T est R ide fo r Investigating  P ractica l F itness to D r iv e - T R IP

Key: I = Insufficienl (score 1) Name_
D = Doubtful (score 2) ID No.
S = Suftlcient (score 3) Date__
G = Good (score 4)

I D S G Score
Steadiness o f  steering:
On straiglU roads witliout distraction (speed < 501<.m)
On straight roads witli distraction (speed < 50 km)
On straiglit roads witliout distraction (speed > 50 km)
On straight roads with distraction (speed > 50km)
In curves without distraction (speed < 50 kin)
In curves with distraction (speed < 50 km)
In curves without distraction (speed > 50 km)
In curves with distraction (speed > 50 km)
)Lane Position change
Lane position choice to drive straight on
Lane position choice to turn right
Lane position choice to turn left
Lane position choice at roundabouts
Distance from car in front
How well is following distance adapted to speed o f car in 
front in town areas
How well is following distance adapted to speed o f  car in 
front outside town areas
Speed
How good is adaptation o f speed to circumstances in town 
areas
How good is adaptation o f speed to circumstances outside 
town areas
IVisual behaviour and communication
Mow do you judge head and eye movements?
- W hen driving straight ahead
- At crossings when crossing a main road
- At crossings & junctions when turning right
- At crossings & junctions when turning left
- In curves
Use o f the inside m irror
Use o f Right outside mirror
Observation in the blind angle
Communication with other road users



ITraffic Signals (traffic lights and traffic signs)
Perception o f  traffic signals and signs
R eaction to traffic signals and signs
M echanical O perations
O perating the accelerator
O perating the brakes
Quality o f  steering
iAnticipation
A nticipatory behaviour w ith  regard to  changing road 
situations
A nticipatory behaviour w ith regard to changing traffic 
situations
U nderstanding, Perception & quality  o f  traffic 
participation
Q uality  o f  traffic perception  and traffic insight
Q uality o f  traffic participation
T urning R ight
A pproaching the crossing or ju nc tion
- A daptation o f  speed
- M irror use and looking over the shoulder
- O perating the direction indicator
- Positioning on the roadw ay
- Looking (head m ovem ents)
- E ffectiv ity  o f  looking (having seen other traffic)
At the C rossing o r Junction
- Positioning the car
- Looking (head m ovem ents)
- E ffectiv ity  o f  observation (having seen other traffic)
- A pplication o f  right o f  w ay rules
- Sw iftness and fluency o f  perception and action
[Joining the traffic system  (m erging onto highway)
M aking speed on the acceleration  lane
Looking sidew ays
A daptation o f  speed to o ther traffic
O perating the direction m irror
D riving into m ain lane
$core



Lateral Position on the road
T oo much to 
the left o f  the 
m iddle (1)

To the left o f  
the middle (2)

hi the middle
(3)

To the right o f  
the middle (2)

Too much to 
the right o f  the 
middle (1)

Distance from car in front
Follows other 
cars at a too 
short distance 
(1)

Follows other 
cars at a short 
distance (2)

Follows other 
cars at an 
average 
distance (3)

Follows other 
cars at a long 
distance (2)

Follows other 
cars at a too 
long distance 

(1)

Speed
Has a driving 
style which is 
too fast (1)

Has a fast 
driving style (2)

Is average in 
terms o f  speed 
choice (3)

H as a slow 
driving style (2)

H as a driving 
style which is 
too s low (l)

D uration o f  t e s t_______________(start t im c______  finish t im e _________ )

Particular circumstances

Overall Judgem ent

Unlim ited fitness to drive without lessons
Unlimited fitness to drive after lessons (___
Fit to drive with restraints in time 
Fit to drive with restraints in place 
Fit to drive with technical adaptations 
N ot yet fit to drive, propose driving lessons

O
lessons advised) D

Q
a
D
□



TRIP Scorc Sheet ID No

Date

TRIP Item OT Score Driving Assessor 
Score

1 Lateral Position on the Road
(max 35) (m ax  35)

2 Lane Position Cliangc
(max 16) (m ax  16)

3 Distance from car in front
(max 11) (m ax 11)

4 Speed
(max 11) (m ax 11)

5 Visual Behaviour and 
Communication (max 36) (m ax 36)

6 Traffic Signals
(max 8) (m ax 8)

7 Mcchanical Operations
(max 12) (m ax 12)

8 Anticipation
(max 8) (m ax 8)

9 Understanding, perception and 
quality of traffic participation (max 8) (max 8)

10 Turning Right
(max 44) (m ax  44)

11 Joining the traffic stream
(max 20) (m ax 20)

TOTAL TRIP SCORE (max = 209)

Test Duration: Start time....................  Finish time

Onteonie
Driving recominendation
Pass no restriction
Pass with restrictions
Lessons reconimendcd
Fail



N a m e : .........................................D a t e : .....................Start tim e:............Finish time:
TRIP: Test Ride for Investigating Practical Fitness to Drive

O bservations during the on-road test.
Lateral P os i t ion  on the Road

Lane Position  Ciiange

Distance from ca r  in front

Speed

Visual B eliav iour and 
Coninn in ica tion

'i 'raffic S ignals

M echanica l O pera t ions

Antic ipation

U nderstanding , perception and 
quality  o f  traffic  participation

T urn ing  Left

Jo in ing  the  traffic  stream



750 pnEDICTINQ DRIVINQ AFTEH STROKE, Moiar

AFPENUIX: liVALliATION FORM USED IN THE STUDY 
JEWISH REHABILITATION HOSPITAL ROAD EVALUATION FORM

Dalo:_
Name:.
Class:,

_Fll0:
_Permlt No.i

.Conditions:

( )  aulomatio ()  standard

6- Adequate and s€cu:e 
4- Adequate after correction 
a- Acceptable but still nakes eirors 
2- Requlrea training & revaluation 
1-Not able

Use ot controls:
Start ttie motor
Use: signal indicators 

hazard Indicator, 
v/lndshleid wipers

Control tlie steering v;heel: without adaptation 
with adaptation

Use: gear shift 
brai<e pedal 
gas pedal 
hand control 
left accelerator

Manoeuvres:
Go In reverse
Parallel parking
Drive straight
Turn right
Turn left
Signal vour Intentions
Follow the road
Lane changes and passing
Positioning car In the lane
Leave adeguate space betv/een cars
Stops at Intersections
Enter/exit traffic
Hiqhwav driving: enter/pass/exit
Adiust speed as needed
General performance
Soeclllc Goals;
Visual exploration
Blind spots
Interpreting road signs
Ot»sen/e law and reaulatlons
Adjust to adverse condilions
Ability to anticipate
Reaction time
General Skills:
Decision making: vislon/analvsis/decislon
Ability to learn
Visual perception
Planning ability
Attention/concentration
Tolerance to effort (menlal/phvsical)
Behaviour
Self correction

Commenl(s): 

Adaptations:.

Translated 12/97 Signature:.
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