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ABSTRACT 

 

Dementia refers to a syndrome characterised by a progressive deterioration of memory and at 

least one other cognitive domain which interferes with daily function and independence. 

Epidemiological data indicate the prevalence of dementia to be 6.4% of those aged over 65. 

Recent estimates by the World Health Organisation claim that 35.6 million people have 

dementia. It is expected that this figure will double every 20 years to 115.4 million by 2050. 

The issue of driving is critically important for people as they age prompting calls for the 

development of interventions to maintain the mobility of older adults. Given the rising number 

of drivers with dementia on our roads, the poor uptake of public transport by older people and 

the negative consequences of driving cessation, there is a clear need for novel strategies to 

enhance both personal independence and community safety. Most medical and vehicle licensing 

authorities concur that individuals with moderate or severe dementia cannot drive safely. 

However, there remains a lack of consensus regarding the impact of mild dementia on driving 

ability.  

 

The principal aims of this thesis were threefold. First, to determine the approach adopted by 

doctors toward drivers with dementia. This required investigation of: (i) the knowledge, 

attitudes and behaviour of junior doctors; (ii) the provision of driving advice in hospital 

discharge summaries; and (iii) Australian reporting obligations and medico-legal frameworks. 

Second, to create a user-friendly decision aid for drivers with dementia. International decision 

aid quality criteria were adopted to ensure that this decision aid would lead to: (i) reduced 

decisional conflict; (ii) improved knowledge levels; and (iii) enhanced decisional satisfaction. 

Last, to make a meaningful contribution to academic literature, public policy and future research 

regarding driving and dementia. This necessitated the provision of: (i) a management approach 

for general practitioners; (ii) an overview of existing dementia-related decision aids; (iii) an 
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analysis of the ethical issues faced by physicians; and (iv) a review of the barriers commonly 

encountered during qualitative dementia research. 

 

This thesis by publication consists of a series of interwoven studies and reviews which address 

the topic of driving and dementia. Qualitative, quantitative and mixed-methods approaches were 

adopted, as needed, during the construction of this body of work. As with most research 

involving people with dementia, prospective ethical approval was secured.   

 

Decision aids are evidence-based tools which help patients (and carers) participate in choosing 

among health care options. Several high-quality dementia-related decision aids already exist. 

This thesis incorporated the development of a novel decision aid tailored for drivers with 

dementia. Following a successful pilot study of 12 local participants, a prospective 

interventional cohort study was conducted in Australia and New Zealand among 20 participants. 

Following use of the decision aid, decisional conflict, knowledge and satisfaction with decision 

improved. Acceptability levels were high. As the first self-administered decision aid designed 

specifically for drivers with dementia, this booklet represents an acceptable, person-centred and 

low-cost intervention of relevance to an expanding portion of the community. 

 

In summary, with the rising prevalence of dementia and an increasing reliance upon the private 

car, drivers with dementia require non-adversarial guidance. Of paramount importance is the 

need to carefully balance personal independence with community safety: aegrescit medendo. 

Amidst this context, the thesis achieved three meaningful outcomes: (i) contributed to 

knowledge regarding the approach of doctors toward drivers with dementia; (ii) created a 

decision aid which can assist people with dementia retire from driving; and (iii) informed 

debate, public policy and future research. Lastly, it is hoped that this body of work will counter 

a lingering social taboo: driving by people with mild dementia.  
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CHAPTER 1: Introduction 

Preamble 

Driving is a deceptively complex task. Lipski argued that ‘until we have better evidence about 

what is safe, we should not allow people with dementia to drive motor vehicles’ (1997, p. 453). 

Over a decade later, convincing evidence about what is safe remains elusive (Martin, Marotolli 

& O’Neill 2009), and no clear management protocols exist for doctors caring for patients with 

dementia who drive. To complicate matters further, instructing a patient to retire from driving 

may irrevocably damage a long standing doctor-patient relationship (Odell 2005).  

The principle objective of this research is to develop, pilot test and evaluate the impact of a 

decision aid for drivers with dementia. This booklet was generated from an established 

theoretical framework and moulded by expert and client feedback. Four interweaving streams of 

evidence provide a clear impetus for this work: (i) the prevalence of dementia is rising 

worldwide (OECD 2001); (ii) the number of older drivers in Australia is increasing (AA NSW 

2010); (iii) individuals with dementia are increasingly dependent on cars (Eby & Molnar 2010); 

and (iv) decision aids have demonstrated utility in health care choices (Stacey et al. 2011). 

This introductory chapter begins with a brief background of: (i) dementia; (ii) older drivers; (iii) 

driving and dementia; and (iv) decision aids and their theoretical underpinnings. It identifies 

gaps in the available literature and lists the specific aims of the research. Finally, an outline of 

the structure of the thesis is provided.  

Background 

In most Organisation for Economic Cooperation and Development (OECD) Member countries, 

older adults represent the fastest growing segment of the population (OECD 2001). It is 

estimated that by 2030, 20% of the Australian population will be 65 years or over (ABS 2008). 

Age is the leading risk factor for developing dementia (Ropper & Samuels 2012) and the 

prevalence of dementia amongst those over 65 is greater than 6% (Van der Flier & Scheltens 

2005). It would seem reasonable, therefore, to expect the number of drivers with dementia to 
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rise (ANZSGM 2010). There is a considerable body of literature (Breen et al. 2007; Iverson et 

al. 2010; Martin et al. 2013) addressing the complex issue of driving and dementia. Much of this 

evidence is of a very high standard (e.g. systematic literature reviews (Breen et al. 2007; Iverson 

et al. 2010; Martin et al. 2013), critical literature reviews (Carr & Ott 2010; Odell 2005)). 

However, there is a paucity of research regarding interventions for this increasingly important 

medical, social and ethical dilemma.  

Dementia 

Dementia refers to a syndrome characterised by a disturbance of multiple cognitive functions. 

Such deficits are often accompanied by deterioration in emotional control, social behaviour, or 

motivation (WHO 2010). The World Health Organisation (WHO) recently established that 35.6 

million people have dementia. In addition, WHO anticipates that the number of people with 

dementia will double every 20 years, reaching 115.4 million in 2050 (WHO 2012). The three 

commonest forms of dementia are Alzheimer’s disease, vascular dementia and dementia with 

Lewy bodies (Ropper & Samuels 2009). People with dementia have a high level of medical 

comorbidity (Schubert et al. 2006) and a significantly reduced life expectancy (Larson et al. 

2004).  

The clinical features of dementia can include difficulty with learning, reasoning, spatial 

awareness and orientation. A large majority of patients will also experience behavioural and 

psychological symptoms (Burns & Iliffe 2009). Notwithstanding the wide variability in rates of 

decline between individuals, dementia is usually degenerative and progressive (Grand et al. 

2011). Clinicians often use the mini-mental state examination to grade severity of dementia: 

mild 21-25; moderate 11-20; and 0-10 severe (Ropper & Samuels 2009). However, other 

methods do exist (Ropper & Samuels 2009). Perhaps not surprisingly, dementia often impairs 

executive function which impacts negatively upon decision making competency.  
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Older drivers 

Older members of the community often rely upon a private car as their principal mode of 

transport (Meuleners et al. 2006). Older drivers have the lowest number of car accidents per 

year but have the highest risk of morbidity and mortality if involved in a crash (Meuleners et al. 

2006). Many drivers aged 65 or older self-regulate their driving behaviour (Eberhard 1996). Of 

concern, however, is that they do not usually engage in self-planning for driving cessation 

(Kostyniuk & Shope 2003). 

Retirement from driving can be a distressing event for older drivers (Knapp & VandeCreek 

2005). It is accompanied by an increased risk of: (i) depression (Marattoli et al. 1997); (ii) 

difficulty accessing services (Taylor & Tripodes 2001); (iii) difficulty with social integration 

(Mezuk & Rebok 2008); and (iv) transfer to a nursing home (Freeman et al. 2006). Furthermore, 

driving cessation may be viewed as a threat to one’s self-worth and independence (Snyder 

2005). This is particularly true for older drivers living in rural and regional Australia with 

limited access to public transport. 

Driving and dementia 

The subject of driving and dementia raises a range of important ethical and medico-legal issues 

(Drazkowski & Sirven 2011; Snyder 2005). Few would disagree that there is a need to balance 

road safety with the transport requirements of our ageing population (Breen et al. 2007; O’Neill 

2007). Yet much of the literature relating to driving and dementia focuses upon safety rather 

than mobility (O’Neill 2007). Achieving an appropriate balance can prove elusive as, despite 

the existence of evidence-based clinical guidelines (Iverson et al. 2010), many doctors simply 

do not discuss driving with their patients (Drickamer & Marattoli 1993; Jang et al. 2007). The 

need for such discussions is underscored by the fragility of older drivers and their elevated risk 

of injury in car crashes (Carr et al. 2010).   
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Decision aids  

Decision making involves making choices between different courses of action or inaction; this 

process involves weighing up uncertain positive and negative outcomes, leading to decisional 

conflict (O’Connor, Jacobsen & Stacey 2002; Prunty et al. 2008). Decision aids facilitate patient 

involvement in decisions about their health care leading to decisions which are informed and 

consistent with one’s values (Feldman-Stewart et al. 2007; O’Connor et al. 1998). A recent 

Cochrane review (Stacey et al. 2014) established that decision aids: (i) improve knowledge; (ii) 

reduce decisional conflict; (iii) clarify expectations of possible benefits and harms; (iv) lead to 

choices consistent with informed values; and (v) result in greater participation in decision 

making.  

The Ottawa Decisional Support Framework (ODSF) (O’Connor 2006) is a theoretical 

framework which addresses the uncertainty or decisional conflict which may arise around health 

care choices. This framework consists of three components: (i) decisional needs; (ii) decisional 

support; and (iii) decisional quality. In line with this framework, one aim of this research is to 

meet the decisional needs of drivers with dementia by providing them with adequate support so 

as to enhance the quality of their decision making process. The ODSF has been used to develop 

other dementia-related decision aids (Hanson et al. 2011; Stirling et al. 2012). 

Thus far, much of the transport safety literature concentrates on how best we can identify unsafe 

older drivers (O’Neill 2007). This study promotes a shift in thinking away from a focus on 

assessment of fitness to drive. Rather, it emphasises the need to facilitate planning for 

retirement from driving. By adopting a non-threatening approach, it is hoped that individuals 

with dementia will be more likely to raise this subject with their family, carer or health care 

professional. Further, it is anticipated that a decision aid could provide clinicians with an 

opportunity to offer their perspective. It is expected that the innovative adaptation of this 

person-centred resource will aid readers’ decision making. 
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Aims 

This research project aims to contribute to knowledge regarding the approach of doctors toward 

drivers with dementia, to create a decision aid which will help people with dementia retire from 

driving, and inform debate, public policy and future research. 

The specific aims of this research are: 

1. To determine the approach adopted by doctors toward drivers with dementia, including: 

 The knowledge, attitudes of behaviour of hospital-based doctors; 

 The inclusion of driving advice in electronic discharge summaries; and 

 The reporting obligations and medico-legal frameworks which apply in Australia. 

2. To create a structured decision aid tailored to the needs of drivers with dementia which will: 

 Reduce decisional conflict;  

 Improve knowledge levels and decisional satisfaction; and 

 Facilitate decision making about driving retirement. 

3. To inform debate, public policy and future research regarding driving and dementia by: 

 Exploring the barriers to qualitative dementia research; 

 Proposing a management approach for general practitioners; 

 Providing an analysis of the ethical issues faced by physicians; and 

 Describing existing dementia-related decision aids relevant to primary care. 

Structure of the thesis 

This thesis, by series of published papers, is submitted in fulfilment of the requirements of a 

Doctor of Philosophy. All chapters are presented as journal articles. Chapters 2 through 11 

comprise ten articles: nine have been published and one has been submitted for editorial review. 

Although the articles are formatted according to the guidelines of each journal, the referencing 

has been changed to Harvard style for consistency throughout the thesis. In order to enhance 

coherence of this thesis by publication, a brief summary of each chapter is provided below. 
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Although the main thrust of each chapter is ‘signposted’ in this manner for the reader, issues are 

discussed in much greater depth in later chapters. Accordingly, each chapter (2-11) serves to 

address the specific aims of this thesis. 

Chapter 2 offers a brief overview of the challenges faced by clinicians when addressing the 

issue of driving and dementia. This invited editorial was written by the candidate and co-

authored by Associate Professor Victoria Traynor, and was published in the Journal of 

Neurology and Clinical Neuroscience in 2014. 

It became clear during the course of this work that dementia research (both quantitative and 

qualitative) is poorly funded relative to other medical conditions. However, qualitative dementia 

research is hampered by additional obstacles. Chapter 3 provides a review of the literature on 

the barriers to qualitative dementia research. It describes the benefits of a qualitative approach 

and highlights the inadequacy of government funding in Australia and the United States. 

Potential solutions are proposed. This article was written by the candidate with co-authors 

Associate Professor Victoria Traynor and Professor Elena Marchetti, and was published in 

Qualitative Health Research in 2014. Subsequent to the publication of this paper, the Australian 

government announced a significant increase in funding of dementia-related research. 

Chapter 4 provides a review of the literature on the issue of driving and dementia from a 

primary care perspective. Specifically, it describes the challenges faced by primary care 

physicians when discussing retirement from driving and proposes a multi-faceted management 

strategy. The article was written by the candidate with co-authors Associate Professor Victoria 

Traynor and Professor Don Iverson, and was published in Australian Family Physician in 2012.  

Chapter 5 provides an overview of existing dementia-related decision aids and their relevance to 

general practitioners. Potential directions for future research are explored. The article was 

written by the candidate with co-authors Associate Professor Victoria Traynor and Ms Ana 

Steele, and was accepted for publication in Australian Family Physician in 2014. 
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Chapter 6 provides a review of the literature on the ethical issues which arise for Australian 

physicians when caring for drivers with dementia. It compares the current medico-legal 

framework in Australia with New Zealand, Singapore and the United States. The article was 

written by the candidate with co-authors Associate Professor Victoria Traynor, Professor Don 

Iverson and Professor Elena Marchetti, and was published in the Internal Medicine Journal in 

2013. 

Chapter 7 describes the knowledge, attitudes and behaviour of hospital-based doctors towards 

people with dementia who drive. This survey explores the factors which delay driving 

retirement from a doctor’s perspective. This article was written by the candidate with co-authors 

Dr Jeremy Granger, Ms Kate Lewis, Associate Professor Victoria Traynor and Professor Don 

Iverson, and was published by the Australasian College of Road Safety Journal in 2013.  

Chapter 8 describes the use of electronic discharge summaries by junior doctors to record 

driving advice for hospitalised patients. It explores the barriers to the inclusion of driving advice 

and offers a novel template which could be incorporated into electronic discharge summaries. 

The article was written by the candidate with co-authors Dr Michael Carey, Associate Professor 

Victoria Traynor, Professor Don Iverson and was published in the Australasian Medical Journal 

in 2013. 

Chapter 9 explores several challenges experienced by people with dementia who drive. 

Specifically, it discusses access to public transport, mandatory reporting by health professionals 

and insurance company policies. The results of a telephone survey of motor vehicle insurance 

providers are described. The article was written by the candidate with co-authors Dr Michael 

Carey, Professor Jan Potter, Professor Elena Marchetti, Associate Professor Victoria Traynor 

and Professor Don Iverson, and was published in the Australasian Medical Journal in 2014. 

Chapter 10 describes the development and pilot testing of a decision aid for drivers with 

dementia. An introduction to decision aids and their underlying theoretical framework is also 

provided. The article was written by the candidate with co-authors Professor Jan Potter, Ms 
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Kate Lewis, Dr Sanjay Bhargava, Associate Professor Victoria Traynor and Professor Don 

Iverson, and was published in BMC Informatics and Medical Decision Making in 2014. 

Chapter 11 describes a prospective interventional cohort study of a decision aid for drivers with 

dementia. The results from this international study informed the current content and structure of 

the decision aid. The article was written by the candidate with co-authors Ms Nadine Veerhuis, 

Associate Professor Victoria Traynor and Professor Marijka Batterham, and was submitted to 

the Australian and New Zealand Journal of Public Health in 2014. 

In the final chapter (Chapter 12), a concise overview of the project findings is provided. This is 

followed by a brief outline of the implications, limitations and strengths of this work. 

Recommendations for future research and a short summary are also presented.  
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CHAPTER 2: Dementia and driving: a modern Gordian Knot 

 

Article published in the Journal of Neurology and Clinical Neuroscience 

Carmody, J & Traynor, V 2014, ‘Driving and dementia: a modern Gordian Knot’, Journal of 

Neurology and Clinical Neuroscience, vol. 1, p. 1.  
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Introduction 

Dementia refers to a syndrome characterised by a progressive deterioration of memory and at 

least one other cognitive domain (e.g. language, executive function, praxis) which interferes 

with one’s daily function and independence. Epidemiological data indicate the prevalence of 

dementia to be 6.4% of those aged over 65 (Van der Flier & Scheltens 2005). Recent estimates 

by the World Health Organisation (WHO) claim that 35.6 million people have dementia (WHO 

2012). Furthermore, the WHO (2012) anticipates that the number of people with dementia will 

double every 20 years, to 65.7 million in 2030 and 115.4 million in 2050. As our population is 

ageing, the number of older drivers on our roads is increasing. Of concern is that 30-45% of 

individuals with dementia continue to drive (Lloyd et al. 2001). Most medical and vehicle 

licensing authorities concur that individuals living with a dementia cannot drive safely 

(ANZSGM 2010; Iverson et al. 2010) but there is a lack of consensus about the impact of mild 

dementia on driving capacity (Carmody, Traynor & Iverson 2012a). Accordingly, clinicians are 

faced with an emerging global dilemma about how to balance the promotion of personal 

mobility of individuals with mild dementia with the promotion of public safety. Add to this, the 

inadequacy of alternative transport options for older members of the community. 

International context 

In most Western nations, there is requirement that clinicians report significant impediments to 

driving safety to a licensing authority. However, as dementia often impairs one’s memory and 

insight, individuals with dementia, one could argue, should be exempt from such expectations. 

If so, who then is responsible for pursuing licence cancellation of unsafe drivers with dementia: 

carers; family; friends; clinicians; or government? In most Western countries, clinicians are not 

responsible for the cancellation of driver licences. Rather, this task is delegated to a government 

body (e.g. department of motor vehicles (United States), driver and vehicle licensing agency 

(United Kingdom), driver licensing authority (Australia)). Mandatory reporting by clinicians of 

unsafe drivers exists in only a minority of nations. As legislative requirements vary 

considerably within and among countries, it behoves clinicians to accustom themselves to local 
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laws and procedures (Carmody et al. 2013b). An additional salient concern of many drivers 

relates to motor vehicle insurance coverage. It is often suggested that impaired drivers should 

inform their motor vehicle insurer to ensure that their coverage remains valid. In Australia, 

motor vehicle insurers only require a valid driver licence and notification of a diagnosis of 

dementia is not necessary. Failure to do so (i.e. inform one’s insurer) does not impact negatively 

upon an individual’s cover/policy (Carmody et al. 2014b).
 

Assessment of driving safety 

A large body of literature addresses the topic of how best to assess the safety of drivers with 

dementia: the American Academy of Neurology (AAN) and the Australian and New Zealand 

Society for Geriatric Medicine (ANZSGM) comprehensively reviewed the existing literature 

regarding assessment of fitness to drive of individuals with dementia (ANZSGM 2010; Iverson 

et al. 2010). The AAN systematic review concluded that ‘there is no test result or historical 

feature that accurately quantifies driving risk’ (Iverson et al. 2010, p. 1320). The ongoing search 

for a test which is both 100% sensitive and specific is admirable, yet fraught with challenges. 

First, on-road occupational therapy driving assessments are often regarded as the gold standard 

in determining fitness to drive. Yet, individuals with dementia are ill-suited to such an 

assessment as their condition is both progressive and often accompanied by fluctuations. 

Neither ANZSGM nor AAN support sole reliance upon occupational therapy assessments in 

determining driving safety (ANZSGM 2010; Iverson et al. 2010). Second, no off-road test, 

including driving simulation, can accurately recreate the complex nature of the driving task. 

Third, if an individual with dementia is found to have passed a test then how often must they be 

retested (e.g. every 6 months)? Fourth, if an individual fails a test, will they voluntarily cease 

driving? Finally, an undue emphasis on testing distracts drivers and clinicians from a more 

pertinent issue: planning for retirement from driving.  
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Impact of driving retirement 

Driving retirement has been shown to have a negative impact upon older drivers, carers, family 

members and the doctor-patient relationship (Carmody et al. 2013b). Empowering older drivers 

with dementia to plan for driving retirement aligns with the ethical principles of autonomy, 

beneficence and non-maleficence (Carmody et al. 2013b). The arrangement of alternative forms 

of transport is crucial when considering retirement from driving. A pre-planned strategy which 

addresses the transition to non-driving obviates the need for clinicians to insist upon abrupt 

licence withdrawal when a patient becomes clearly unsafe. Adopting a sensitive approach to a 

potentially difficult physician-patient encounter is of paramount importance. The advent of a 

decision aid tailored for drivers with dementia (Carmody et al. 2014c) has the potential to serve 

as a helpful resource (Carmody et al. 2014a). Individuals who read this brief booklet experience 

reduced decisional conflict and exhibit higher knowledge scores (Carmody et al. 2014a). It 

would appear that non-threatening engagement trumps more paternalistic, and perhaps 

alienating, methods. 

Conclusion 

Thus far, much of the transport safety literature concentrates on how best we can identify unsafe 

older drivers (O’Neill 2007). Perhaps the time has come to address how we, as a society, can 

provide pragmatic alternative transport options for our ageing population. In contrast to 

Alexander’s legendary approach to the Gordian Knot (Langhorne & Langhorne 1813, p. 267), 

the modern dilemma of driving with dementia does not require such dramatic solutions.  
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CHAPTER 3: Barriers to qualitative dementia research: the elephant in the room 

 

Article published in Qualitative Health Research 

Carmody, J, Traynor, V & Marchetti, E 2014, ‘Barriers to qualitative dementia research: the 

elephant in the room’, Qualitative Health Research, doi: 10.1177/1049732314554099. 
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Introduction 

Qualitative research has, thus far, played a crucial role in improving our understanding of 

dementia and its impact on individuals, carers, families and the broader community (Gibson et 

al., 2004; Prorok et al., 2013). As our population is ageing, the impetus for improved dementia 

care is increasing (Burns & Iliffe, 2009; Larson et al., 2013). Qualitative research is well suited 

to meet this call (Beuscher & Grando, 2009; Gibson et al., 2004; Morse, 2012). Unfortunately, 

qualitative (and quantitative) dementia research is fraught with challenges. It is proposed that a 

major barrier, inadequate government funding, is the elephant in the room of dementia research. 

The purpose of this article is to: (i) describe the increasing need for qualitative dementia 

research; (ii) highlight barriers faced by researchers; and (iii) outline steps required of key 

stakeholders to promote dementia research. An initial description of dementia is proffered to 

enhance readers’ understanding of the current clinical context. Priority topics for future 

qualitative dementia research are explored. 

Background 

Dementia refers to a neurocognitive disorder characterised by a disturbance of multiple higher 

cortical functions (e.g. memory, thinking, orientation, comprehension, calculation, learning 

capacity, language, and judgement) (APA 2013). Cognitive deficits are often accompanied by 

deterioration in emotional control, social behaviour, or motivation (WHO 2010). Six and a half 

percent of those over the age of 65 years were found to have dementia in a large English study 

(Matthews et al., 2013). The World Health Organisation (WHO) recently established that 35.6 

million people have dementia; 58% of whom live in low or middle-income countries. In 

addition, WHO anticipates that the number of people with dementia will double every 20 years, 

to 65.7 million in 2030 and 115.4 million in 2050 (WHO 2012).  

The most common forms of dementia include Alzheimer’s disease, vascular dementia, dementia 

with Lewy bodies, frontotemporal dementia and alcohol-related dementia (Samuels 2009). 

People with dementia have a high level of medical comorbidity and are often prescribed 
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complex medication regimens: those attending primary care have, on average, 2.4 chronic 

conditions and receive 5.1 medications (Schubert et al. 2006). Epilepsy, delirium, falls, oral 

disease, malnutrition, frailty, incontinence, sleep disorders and visual dysfunction occur more 

frequently in people with dementia and lead to excess disability and reduced quality of life for 

the affected person and their family (Kurrle et al. 2012). A large prospective observational study 

of community-dwelling older Americans with dementia established that the median survival 

from initial diagnosis was 4.2 years for men and 5.7 years for women (Larson et al. 2004).  

A diagnosis of dementia is based on the history provided by an individual, a collateral history 

taken from an informant and a physical examination. A formal neuropsychological assessment 

can provide valuable additional information (APA 2013). The clinical features of dementia vary 

but can include difficulty with: (i) learning and memory; (ii) handling complex tasks; (iii) 

reasoning; (iv) spatial ability and orientation; and (v) language (US HHS 1996). Up to 90% of 

people with dementia will experience behavioural and psychological symptoms ranging from 

agitation and pacing to wandering and getting lost (Burns & Iliffe 2009). Depending on the 

form of dementia, there is wide variability in rates of decline between individuals and in the 

rapidity with which the condition develops. Of concern is that dementia is usually degenerative 

and progressive (Grand et al. 2011). 

Pearls: the need for dementia-related research  

Alzheimer’s Disease International (ADI), in its 2010 World Alzheimer Report, predicted a near 

doubling in global societal costs incurred by dementia from $604 billion in 2010 to $1,117 

billion by 2030 (Wimo & Prince 2010). More recently, ADI called on governments and research 

funders worldwide to rearrange existing priorities and provide a tenfold increase in current 

levels of research funding in line with other conditions, such as cancer (Prince et al. 2013). Of 

the research areas identified by ADI as important, several are well suited to a qualitative 

approach: (i) the values and preferences of people with dementia and their carers; (ii) the impact 

of long-term care delivery on quality of life and service satisfaction; (iii) how best to implement 
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person-centred care in community care and residential home settings; and (iv) the impact of care 

delivery on professional care workers (e.g. mood, burnout and retention).  

In 2010, the Australian Government commissioned a review of existing dementia research 

(Seeher et al. 2010). The authors, charged with the task of identifying gaps in the available 

literature, determined that there remained a large number of unanswered questions relating to 

dementia which are worthy of research. Specifically, they highlighted the need for a greater 

understanding of the experiences and needs of people with dementia and their carers. 

Furthermore, they argued that research using qualitative as well as quantitative methods is 

required (Seeher et al. 2010). Three years later in the United Kingdom, these findings were 

echoed by the James Lind Alliance priorities for dementia research review (Alzheimer’s Society 

2013).  

Notwithstanding the clear necessity for additional research, the Australian National Health and 

Medical Research Council (NHMRC), which allocates more than $720 million of research 

funding annually, only awarded $25.5 million for dementia research in the 2012-2013 financial 

year. This figure is small when compared to other NHMRC funding recipients: $158.4 million 

for cancer research; $97.9 million for cardiovascular disease research; $60.3 million for mental 

health research; and $56.8 million for diabetes research (NHMRC 2013).  

In the United States (US), the prevalence of dementia among persons aged 70 and older is 

14.7% (Hurd et al. 2013). Hurd et al. (2013) estimated that the annual US monetary cost of 

dementia is between $157 and $215 billion. The authors concluded that dementia represents a 

substantial financial burden on society, similar to that of heart disease and cancer. Despite such 

compelling findings, the National Institutes of Health (NIH), which allocate over $30 billion of 

research funding annually, only awarded $0.65 billion for dementia research in 2013. This 

figure represents a small fraction of the NIH funding awarded to other recipients: $5.27 billion 

for cancer research; $2.17 billion for mental health research; $1.96 billion for cardiovascular 

disease research; and $1.01 billion for diabetes research (NIH 2013a). 
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It would appear then that funding for dementia research lags far behind that allocated to other 

important medical conditions. Most funding is channeled into quantitative rather than 

qualitative research projects (NHMRC 2013; NIH 2013b; Padgett & Henwood 2009). Although 

qualitative research projects are often small in scale, some can be resource-intensive and 

expensive to conduct (Padgett & Henwood 2009). In the absence of adequate financial support, 

qualitative researchers defer or abandon valuable projects. This is an unfortunate dilemma as, in 

contrast to a quantitative approach, qualitative research has the potential to capture the 

meaningful experiences and life values of people with dementia and their carers (Beuscher & 

Grando 2009; Gibson et al. 2004; Morse 2012; Prorok et al. 2013).  

Qualitative health research serves as an important tool in our understanding of health care 

(Morse 2012). This form of inquiry is well suited for ‘why’, ‘how’ and ‘what’ questions about 

human behaviour, motives, views and barriers (Neergaard et al. 2009, p. 2). Accordingly, with 

its mainly inductive approach qualitative research is ideal for problem identification, hypothesis 

generation, theory formation and concept development (Neergaard et al. 2009). A large 

international body of qualitative dementia-related literature with several strands now exists 

(Beard 2012; Dalby et al. 2012; Dewing 2007; Evans & Lee 2014; McDonnell & Ryan 2013; 

Prorok et al. 2013). The existing body of high-quality qualitative dementia research, 

incorporating varied methodologies (e.g. grounded theory, meta-ethnography, immersion 

crystallisation, participatory approach, phenomenology), strengthens the argument in favour of 

this mode of inquiry.  

To date, qualitative researchers have already addressed a series of important issues including: (i) 

individuals’ perception of their illness; (ii) exploration of carers’ experiences; and (iii) impact of 

dementia on friends and family (Prorok et al. 2013); among others. However, several gaps in 

our knowledge remain (e.g. optimal psychosocial interventions for carers, achieving social 

integration, evaluation of training and education in dementia care) (Moniz-Cook et al. 2011). 

Careful prioritisation of the gaps which warrant further qualitative research is needed (Prorok et 

al. 2013). 
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Pith: barriers and the elephant in the room 

An indirect measure of qualitative research is publication in peer-review medical journals. 

Shuval et al. (2011) conducted a retrospective review of the publishing patterns of 67 general 

internal medicine journals (e.g. British Medical Journal, Lancet, New England Journal of 

Medicine). The authors established that the proportion of qualitative studies published in 

medical journals, although low, rose over a ten year period from 1.2% (1998) to 4.1% (2007). 

They argued that the overt dominance of quantitative research in medical journals may obstruct 

our (i) learning how to improve health care services/delivery, and (ii) understanding of the 

impact of interventions as experienced by patients/health care providers (Shuval et al. 2011). 

What, then, are the barriers to successful qualitative research? 

Beuscher and Grando (2009) described three key obstacles to qualitative dementia research: (i) 

determining capacity to provide informed consent; (ii) engaging in effective communication; 

and (iii) ensuring credibility of data. However, additional hurdles do exist. First, unpredictable 

ethical challenges can arise in the conduct of qualitative research with people with dementia 

(Heggestad et al. 2012). For example, interviewees may divulge sensitive or inappropriate 

personal or financial details to researchers in the course of an interview. Furthermore, 

researchers may become aware of inappropriate carer/partner behaviour which warrants 

notification of a treating physician or the police. Accordingly, ethics review boards may be 

reticent to grant approval of dementia research. An in depth appraisal of the ethics relating to 

qualitative dementia research is beyond the scope of this article and is available elsewhere 

(Beuscher & Grando 2009; Carmody et al. 2013b; Dewing 2007; Heggestad et al. 2012; 

Hellström et al. 2007).  

Second, recruitment of participants for dementia research can prove challenging in culturally 

and linguistically diverse (CALD) populations (Shanley et al. 2013) for a number of complex 

reasons, such as: past abuse of CALD groups in research; social stigma associated with 

dementia; cost of participation; lack of access to research; language barriers; and a belief that 

memory loss is a normal part of ageing (Chao et al. 2011; Hinton 2000). Third, a structured 
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review of 434 original research articles published over a two year period in an international 

geriatric medicine journal found that 29% of researchers explicitly exclude individuals with 

cognitive impairment from participation (Taylor et al. 2012). Moreover, this often occurs 

without explanation or mention of exclusion as a limitation (Taylor et al. 2012). Last, a major 

impediment to the conduct of qualitative dementia research is the clear inadequacy of 

government funding. Sadly, the dearth of dementia research funding represents an elephant in 

the room as it is rarely mentioned, and instead, usually neglected or ignored as a topic of 

discussion by the media and in contemporary medical literature (Kmietowicz 2012).  

An array of theoretical explanations are required to address the wide range of barriers that arise 

in qualitative dementia research: (i) ageism; (ii) apathy; (iii) cultural context; (iv) denial; (v) 

lack of political impetus; (vi) nihilism; (vii) social stigma; and (viii) taboo. Unfortunately, 

people with dementia have been largely excluded from research in the past (Dewing 2002; 

McKeown et al. 2010). Furthermore, until the 1990s researchers tended to overlook their 

perspectives (Hubbard et al. 2003; McKeown et al. 2010). An overly medical model has 

dominated past research endeavours (Downs 1997; McKeown et al. 2010; Shuval et al. 2011). 

Thus, a person with dementia was viewed as a disease entity, unable to contribute directly to an 

understanding of their condition (Cottrell & Schultz 1993; McKeown et al. 2010). This 

approach hampered a holistic understanding of the needs of individuals with dementia and their 

carers.  

Regardless of the barriers (or their theoretical underpinnings) faced by qualitative dementia 

researchers, people with dementia and their carers are keen to avail of excellent health care. 

Members of the community have a reasonable expectation of health care researchers, clinicians 

and policy makers: a passionate and clear focus upon person-centred care. Qualitative 

researchers are well placed to address the key components of person-centred care: (i) respect for 

individuals’ needs and preferences; (ii) emotional support; (iii) physical comfort; (iv) 

information, communication and education; (v) continuity and transition; (vi) co-ordination of 

care; (vii) involvement of family and friends; and (viii) access to care (Luxford et al. 2011). In 
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order to achieve or maintain high-quality person-centred care, qualitative dementia researchers 

will require support to address a series of hurdles. 

Provocation: a call for change 

The conduct of qualitative dementia research is beset with barriers. Overcoming such obstacles 

is increasingly important as our population ages and the prevalence of dementia rises (Larson et 

al. 2013). Changes to policy and practice are required of four key stakeholders to facilitate 

meaningful qualitative dementia research: (i) health professionals; (ii) researchers; (iii) media; 

and (iv) government. Acknowledgement of insufficient funding as the elephant in the room is an 

important first step on the path to improved research output and better patient care. Sine qua non 

is the careful prioritisation of relevant topics worthy of qualitative research.  

Health professionals play a crucial role in the development of qualitative research. At times, 

physicians (and, perhaps, other clinicians) require reminding that a quantitative approach is not 

always the most important or relevant methodology when dealing with people (Malterud 2001). 

Malterud (2001) and Shuval et al. (2011) propose that quantitative and qualitative forms of 

inquiry should be viewed by physicians as complementary. Harrington et al. (2009) suggest that 

the traditional view of clinical research (led by physicians relying heavily on statisticians) is no 

longer viable or appropriate. They argue that conducting clinical research without dedicated 

training and experience in the field is unacceptable. Although leading academic research 

hospitals offer clinical research training programs to their employees (Harrington et al. 2009), a 

large proportion of hospitals do not. The introduction of a formalised research training module 

for interested health professionals in hospitals has the potential to result in an improved 

understanding of and appreciation for qualitative research methods. 

Researchers are largely responsible for the direction and design of their studies. Important gaps 

exist within the dementia literature which would be well suited to qualitative studies (Prorok et 

al. 2013; Seeher et al. 2010). It would appear that researchers should consider three pressing 

issues. First, in view of the numerous challenges which accompany dementia research, 
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researchers would be wise to adopt pragmatic study designs. The application of overly 

restrictive exclusion criteria (e.g. poor English language skills, living in residential care, 

cognitive impairment) should be avoided as it limits the relevance (e.g. credibility, 

dependability) of one’s findings.  

Second, experienced qualitative researchers are in a position to promote the use of alternative 

forms of consent. Bartlett (2012) provides a detailed account of adopting a form of process 

consent in her qualitative study of people with dementia. Process consent, as originally 

described by Dewing (2002), involves asking participants for verbal consent at each stage of 

data collection and reminding them that they may withdraw at any stage. This method is 

appropriate for people with limited capacity for informed consent who, on observation, can 

communicate and express their wishes (Dewing 2007). Unfortunately, a consensus does not yet 

exist regarding the application of concepts such as assent and dissent in dementia research or 

which procedures researchers should use in practice (Black et al. 2010). This has the potential 

drawback of delaying or preventing research to understand and manage important issues 

relevant to dementia care (e.g. agitation) (Black et al. 2010).  

Third, a key ingredient in attracting funding is a researcher’s ability to craft compelling research 

questions which address major gaps in the literature (see below). A careful focus upon pertinent 

deficiencies in the literature can lead to macro-level solutions (e.g. enhancement of qualitative 

research training, interdisciplinary research groups, lobbying of funding agencies, and media 

engagement).  

The media can serve a wide range of positive roles with regard to dementia (e.g. awareness, 

education, research funding, and study recruitment). National consumer organisations (e.g. 

Alzheimer’s Australia, Alzheimer’s Foundation of America, and Alzheimer’s Society) rely 

heavily on media to reach members and the broader community. This valuable relationship 

results in greater awareness, reduces social stigma, informs debate and encourages fundraising. 

Thus, the conduct of dementia research (i.e. qualitative and quantitative) is expedited. Advocacy 

efforts that portray the need for increased research funding with videos and stories of 
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individuals with dementia are a helpful strategy often adopted by national consumer bodies. 

Positive portrayals of people with dementia in magazines (Kessler & Schwender 2012) are an 

example of the constructive approach adopted by some journalists. However, negative 

portrayals of individuals with dementia also exist.  

A comprehensive United Kingdom report on dementia, commissioned by the Alzheimer’s 

Society, criticised the media for their tendency to portray dementia in its most severe form 

thereby perpetuating negative perceptions of the condition (Williamson 2008). Furthermore, 

contributors to the report argued that there was inadequate coverage of dementia in the media 

and that this had contributed to ignorance, fear, misunderstanding and consequently social 

stigma (Williamson 2008). Of concern, is that the media often focus on new cures for dementia 

and unfairly raise people’s expectations and hopes (Williamson 2008). In an attempt to curtail 

sensational journalism, dementia consumer groups now offer online guides to media regarding 

appropriate language and content for reports (Alzheimer’s Australia 2013a; Alzheimer’s 

Foundation of America 2013). Such measures may successfully counteract the influence of 

ageism and social stigma which, all too frequently, accompany dementia.  

Adequate government funding of dementia research is long overdue (Alzheimer’s Australia 

2013b; Kmietowicz 2012). Leading researchers, national consumer organisations and prominent 

community members are prevailing on governments to recognise the far-reaching impact of 

dementia and the clear need for additional research funding (Prince et al. 2013). Specific clinical 

and research priorities relating to dementia have been identified by both clinicians and 

researchers (Alzheimer’s Society 2013; Burns & Iliffe 2009; Moniz-Cook et al. 2011; Prince et 

al. 2013; Seeher et al. 2010). These include: (i) raising awareness of dementia; (ii) highlighting 

the need for early diagnosis and investigation; (iii) improving the care for people with dementia 

in general hospitals and institutional settings; (iv) focusing on the benefits of non-drug 

interventions; and (v) increasing dementia research funding.  

Prioritisation of gaps in the literature is a crucial prerequisite when planning qualitative 

dementia research. Cogent reviews of major deficiencies and directions for future dementia 
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research are available. Notable among these reviews are: (i) the James Lind Alliance dementia 

priority setting partnership (Alzheimer’s Society 2013); (ii) the INTERDEM manifesto (Moniz-

Cook et al. 2011); and (iii) the Australian dementia research mapping project (Seeher et al. 

2010). Many of these priority areas could be addressed/evaluated using qualitative methods. 

However, it behoves our public representatives in government to acknowledge these calls and 

act appropriately. Meeting the therapeutic challenge of dementia (using quantitative research 

methods) is of paramount importance since the rising prevalence of dementia poses serious 

challenges for health care systems (Yates 2013). Enhanced government funding and support of 

qualitative research will be required to realise these goals.  

Conclusion 

Dementia is becoming increasingly prevalent as our population is ageing (Larson et al. 2013). 

Accordingly, the social and economic impact of dementia is expected to soar, unless a novel 

therapy is discovered that can prevent or treat this condition (Yates 2013). Globally, dementia is 

a major cause of disability in later life: it contributes 11.2% of all years lived with disability. 

This is in contrast to stroke (9.5%), musculoskeletal disease (8.9%), heart disease (5%), and 

cancer (2.4%) (Burns & Iliffe 2009).  

Current attempts to engage in qualitative dementia research are hampered by numerous 

obstacles. Inadequate funding, the elephant in the room, hinders progress and condemns many 

worthwhile qualitative studies to failure. In spite of a pressing need to promote dementia 

research, many qualitative researchers persevere and conduct their studies with meagre 

government funding. Although funding agencies claim to support worthwhile and feasible 

projects (Carey & Swanson 2003), qualitative dementia researchers are often relegated to sifting 

through the flotsam and jetsam of government funding. Promising government policy 

developments are now emerging in several countries (Benson 2013; Hurd et al. 2013; 

Kmietowicz 2012) (e.g. modification of existing research funding models, strengthening of 

national dementia strategies). However, it remains to be seen if such developments result in 

much-needed qualitative dementia research.  
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CHAPTER 4: Dementia and driving: an approach for general practice 

 

Article published in Australian Family Physician 

Carmody, J, Traynor, V & Iverson, D 2012, ‘Dementia and driving: an approach for general 

practice’, Australian Family Physician, vol. 41, pp. 230-233. 
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Case study 

Olive, a 75 year old widow, has been attending your practice for over a decade. Three years ago, 

she was diagnosed with Alzheimer’s disease but has remained relatively independent since. She 

lives with her daughter, Julie, and drives a car. Olive is compliant with her anticholinesterase 

medication. However, Julie reports further deterioration in her mother’s memory with recent 

episodes of wandering. Upon questioning, you establish that Olive has been getting lost whilst 

driving. Furthermore, she has recently had a minor car crash and two near-misses. During your 

consultation with Olive, she becomes defensive, denies a history of accidents and states 

confidently that she is a safe driver. In your office, her mini-mental state examination (MMSE) 

score is 20/30. The remainder of her examination is unremarkable. A reasonable course of 

management would include: (i) holding a frank, yet sensitive, discussion with Olive and her 

family members regarding the risks posed to her and to others in view of her dementia; (ii) 

highlighting alternative transport options e.g. taxi subsidies, public transport; (iii) explaining the 

necessity of driving retirement and that measures should be taken to remove her access to 

automobiles; (iv) documenting your discussion; and (v) considering formal notification of the 

DLA (driver licensing authority) as per local legislative requirements. 

Introduction 

Driving is a deceptively complex task (Drazkowski & Sirven 2011). In 1997, Lipski argued that 

‘until we have better evidence about what is safe, we should not allow people with dementia to 

drive motor vehicles’ (Lipski 1997, p. 453). Over a decade later, convincing evidence about 

what is safe remains elusive (Martin, Marottoli & O’Neill 2009). Moreover, no clear 

management protocols exist for Australian general practitioners (GPs) caring for patients with 

dementia who drive. To complicate matters further, instructing a patient to retire from driving 

may irrevocably damage a long-standing doctor-patient relationship (Odell 2005). Snellgrove & 

Hecker (2002) established that an overwhelming majority of GPs do not wish to be responsible 

for the assessment of fitness to drive in people with dementia. 
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What is dementia? 

Dementia refers to a syndrome characterised by a progressive deterioration of memory and at 

least one other cognitive domain (e.g. language, executive function, praxis) which interferes 

with one’s daily function and independence (APA 1994). There are numerous conditions which 

result in dementia. The commonest causes are Alzheimer’s disease (60% of cases), vascular 

dementia (5-20% of cases), Lewy body disease and frontotemporal dementia (Thal, Grundman 

& Klauber 1988). Other less common causes include alcoholism, Parkinson’s disease, 

Huntington’s disease, progressive supranuclear palsy and normal pressure hydrocephalus.  

Scope of this issue in Australia 

Meta-analysis of epidemiological data has established that the prevalence of dementia in people 

over the age of 65 is 6.4% (Van der Flier & Scheltens 2005). However, the incidence of new 

cases rises exponentially after one reaches 65 years of age. It is estimated that the number of 

people in Australia with dementia has reached 257,000 and will rise to 591,000 by 2030 (Access 

Economics 2009). Given the ever increasing number of older drivers (AA NSW 2010), there is 

a pressing need for research addressing how best to enable early retirement from driving.  

What is the impact of dementia on driving skills? 

Two major issues of relevance to drivers with dementia are: (i) the progressive nature of the 

condition; and (ii) the potential for loss of insight. There is evidence that driving skills 

deteriorate with increasing dementia severity (Dubinsky, Stein & Lyons 2000).
 

More 

specifically, dementia frequently leads to impaired visuospatial skills, attention, memory and 

judgement (Johansson & Lundberg 1997). Driving is a complex task which requires such 

functions. Visuospatial skills are necessary to ensure accurate depth perception, lane alignment 

and overtaking. Attention and judgement are important factors when negotiating roundabouts or 

intersections. Memory deficits can contribute to getting lost and may result in errors whilst 

driving (Johansson & Lundberg 1997). The patterns of neurological deficit that occur in 

dementia vary depending upon the subtype. 
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What are the risks? 

Older drivers have relatively few crashes (AA NSW 2010; Williams & Carsten 1989). 

However, when the number of accidents per distance travelled is calculated, the crash risk of 

drivers over the age of 75 is similar to that of 16-24 year old drivers (O’Neill 1992; Williams & 

Carsten 1989). It is not surprising that drivers with dementia have a significantly higher risk of 

car accidents compared to aged-matched cognitively normal drivers (Lipski 1997). Two studies 

which compared the crash risk of individuals with dementia to cognitively normal controls 

determined an odds ratio ranging from 7.9 to 10.7 (Friedland et al. 1988; Zuin et al. 2002). 

Unfortunately, for a variety of reasons, many individuals with dementia do continue to drive 

after diagnosis (Carr, Jackson & Alquire 1990; Odenheimer 1993). Several researchers have 

found that many retire from driving only after they have had one or more crashes (Friedland et 

al. 1988; Kapust & Weintraub 1992; Kazniak, Keyl & Albert 1991). In addition, one study 

demonstrated that 80% of those who were involved in a crash continued to drive afterward, with 

almost 40% having at least one more crash (Cooper et al. 1993).  

Driving and mild dementia 

Dobbs argues that although a diagnosis of early dementia should alert a doctor to the fact that a 

patient may not be competent to drive, it is not sufficient reason to enforce driving retirement in 

all cases (Dobbs 1997). There is evidence to support such a claim; for example, Ott and Daiello 

(2010) found that pooled data from two longitudinal studies (Duchek et al. 2003; Ott et al. 

2008) involving 134 drivers with dementia established that 69% of drivers with mild dementia 

and 88% of drivers with very mild dementia and could pass on-road driving assessments. 
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National and international guidelines 

A systematic review of the available literature by the American Academy of Neurology
 

identified several characteristics as indicative of patients with dementia who are at increased 

risk of unsafe driving (Iverson et al. 2010). These included the CDR (clinical dementia rating) 

score, a carer’s rating of a patient’s driving ability as marginal or unsafe, a history of reported 

traffic offences, a history of crashes, reduced driving mileage, self-reported situational 

avoidance, MMSE (mini-mental state examination) scores of ≤24, and aggressive or impulsive 

personality characteristics. Interestingly, the review also determined that an individual’s self-

rating of driving ability was not a reliable indicator of accident risk. The review established that 

there is insufficient evidence to support or refute the benefit of either neuropsychological testing 

or interventional strategies for drivers with dementia. Unfortunately, as there is neither a test nor 

a historical feature that accurately quantifies driving risk, clinicians can only make ‘qualitative 

estimates of driving risk’ (Iverson et al. 2010, p. 1320). Iverson et al. (2010) concluded that 

patients with mild dementia are at a substantially higher risk for unsafe driving and thus should 

strongly consider discontinuing driving.  

In 2009, the Australian and New Zealand Society for Geriatric Medicine released a position 

statement which specifically addressed the topic of driving and dementia (ANZSGM 2010). 

Some of the key features of this position statement are listed in Figure 1. 
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Selection of key features of the ANZSGM position statement 

 Some people with mild dementia may drive safely 

 It is not reasonable to suspend one’s licence based solely on a diagnosis of mild 

dementia 

 A driving co-pilot is not a recognised safe practice for reducing safety risk in dementia 

 An occupational therapy on-road driving test is accepted as a gold standard assessment 

 Neuropsychological results generally do not sufficiently or consistently correlate with 

on-road driving performance 

 Regular review (at least 6 monthly) of safe driving capacity is required in patients who 

retain a driving licence in early dementia 

Figure 1. Selection of key features of the ANZSGM position statement 

 

Striking a balance 

The process of retirement from driving may be either voluntary or involuntary. Enabling 

voluntary early retirement from driving could potentially reduce crash-related morbidity and 

mortality. It is widely recognised that ‘autonomy for the elderly is an extremely important goal 

both socially and economically’ (Ott & Daiello 2010, p. 81). Unfortunately, the transition to 

non-driving has been linked to increased rates of depression (Ragland, Satariano & MacLeod 

2005) and placement in residential care (Freeman et al. 2009). This highlights an important, yet 

unresolved, issue: how should society, licensing authorities and the medical profession manage 

the issue of retirement from driving in a judicious manner?  

What are the legislative requirements for Australian GPs and their patients? 

As per the Austroads guidelines, an individual must not drive if ‘there is significant impairment 

of memory, visuospatial skills, insight or judgement or if there are problematic hallucinations or 

delusions’ (Austroads 2003). Furthermore, all drivers in Australia with a condition which may 

impact upon his/her ability to drive are legally obliged to inform the DLA. Most adults, 

however, are unaware of this obligation (National Transport Commission 2006). 
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Both South Australia and the Northern Territory have mandatory reporting legislation in place 

which applies to health professionals. Discretionary reporting applies to GPs in the remaining 

states and territories (Figure 2). The Australian Medical Association (2008) and Somerville, 

Black and Dunne (2010) argue that mandatory reporting, by doctors, of all unfit drivers is 

inappropriate for a variety of reasons (e.g. it encourages concealment of symptoms). 

Legislative requirements for Australian GPs 

State / Territory Mandatory reporting Indemnity from legal action 

ACT No Yes 

Northern Territory Yes No 

NSW No Yes 

Queensland No Yes 

South Australia Yes Yes 

Tasmania No Yes 

Victoria No Yes 

Western Australia No Yes 

Figure 2. Legislative requirements for Australian GPs 

 

A suggested management strategy for GPs 

 Raise the issue of driving with all patients with cognitive impairment  

 Avoid an over-reliance on MMSE scores (Iverson et al. 2010; Snellgrove & Hecker 

2002)  

 Acknowledge that some spouses are unreliable judges of driving skills. They may be 

afraid to raise their concerns with you in view of the potential consequences.  

 Aim to provide an early diagnosis of dementia (if possible) as this enables individuals 

and their families to plan for the transition to not driving (AA NSW 2010; Workman, 

Dickson & Green 2010)  
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 Remind your patient of his/her obligation to report his/her diagnosis to the DLA  

 Direct your patient and his/her family members to reliable sources of additional 

information e.g. Alzheimer’s Australia (see Resources) 

 Discuss alternative forms of transport e.g. public transport, family members 

 Consider discussing the potential impact an accident would have upon others 

 Inform patients that should an accident occur they may face civil or criminal 

prosecution 

 Explain that one’s car or life insurance policies may be void if one drives when deemed 

medically unfit to do so 

 Document your discussions 

 Reassess dementia severity and fitness to drive every 6 months for those patients with 

mild dementia who are deemed safe to continue driving (ANZSGM 2010; Drazkowski 

& Sirven 2011; Snellgrove & Hecker 2002) 

 Consider an occupational therapist driver assessment referral (limited by availability 

and cost) which can be repeated (see Resources) 

 If unsure as to how to proceed then refer to a Geriatrician or Neurologist 

Conclusion 

The complex and serious issue of driving and dementia warrants a direct, yet sensitive approach 

by clinicians. For many patients, licence cancellation may be indicated without on-road 

assessment (Fox & Bashford 1997)
 
and accepted without complaint. However, on occasion, 

individuals and/or their spouses may be reluctant to fall in line with a GP’s well-founded 

recommendations. Optimal patient management is hampered by the lack of explicit national 

DLA guidelines or review mechanism which health professionals can access (Snellgrove & 

Hecker 2002). It would seem that, for now, GPs remain dependent upon the art and science of 

medicine in order to achieve a satisfactory outcome for patients and the wider community. 
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Resources 

 Alzheimer’s Australia: www.alzheimers.org.au 

 Austroads: http://www.austroads.com.au/  

 National Dementia Hotline: 1800 100 500  

 http://www.alzheimers.org.au/national-dementia-helpline.aspx 

 Occupational Therapy Australia: http://www.otaus.com.au/ 

  

http://www.alzheimers.org.au/
http://www.austroads.com.au/
http://www.alzheimers.org.au/national-dementia-helpline.aspx
http://www.otaus.com.au/
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CHAPTER 5: Dementia, decision aids and general practice 

 

Article accepted for publication in Australian Family Physician, October 2014 

Carmody, J, Traynor, V & Steele A, ‘Dementia, decision aids and general practice’, Australian 

Family Physician. 
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Introduction 

Up to 50% of people aged 85 years and above have dementia, with Alzheimer’s disease, 

vascular dementia, Lewy body dementia and frontotemporal dementia representing the most 

frequent forms (Declercq et al. 2013). It is projected that, by 2050, over one million Australians 

will have dementia (Access Economics 2009). Accordingly, each general practitioner (GP) in 

Australia will see, on average, three new cases per year (Pond 2012). Despite a significant 

knowledge gap regarding the epidemiology of dementia in Australia, it is known that 

Indigenous Australians have a much higher prevalence of the condition (Li et al. 2014).  

As aged care services become increasingly stretched, the management of patients with dementia 

and their attendant complex care needs will inevitably fall to GPs (Pond 2012). Fortunately, 

GPs are well placed to provide practical and emotional support to assist patients and their carers 

to come to terms with living with dementia (Iliffe et al. 2009). However, a recent review of 

dementia management in primary care called for (i) a greater focus upon person-centred and 

customised care for patients and their carers, and (ii) an evaluation of relevant interventions or 

alternative models of service delivery (Robinson et al. 2010).  

It is widely recognised that patient-centred care forms the basis of general practice. This 

approach refers to an understanding of the whole person, an appreciation of their illness 

experience and a mutual agreement on problems, goals and roles (Stewart 2003; Barry & 

Edgman-Levitan 2012). The purpose of this paper is to highlight how dementia-related decision 

aids can facilitate the sharing of decisions within the primary care setting. 

What are decision aids? 

Identifying and making a decision about health care options can prove challenging for some 

individuals (Stacey et al. 2014). Decision aids (in the form of pamphlets, booklets, videos, or 

web-based tools) provide structured information on the options and outcomes relevant to an 

individual’s health. They offer evidence-based guidance on reaching an informed choice 

consistent with one’s values and preferences (Elwyn et al. 2006). Rather than replace the role of 
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clinicians, decision aids are designed to act as adjuncts to the doctor-patient interaction. 

Specifically, decision aids can be used when (i) there is more than one reasonable option, (ii) no 

option has a clear advantage in terms of health outcomes, or (iii) each option has benefits and 

harms that a patient may value differently (Stacey et al. 2014). Given the global proliferation of 

decision aids, guidelines informing the development of high quality decision aids were 

established by the International Patient Decision Aids Standards (IPDAS) collaboration (Elwyn 

et al. 2006). A recent Cochrane review established that decision aids improve people's 

knowledge regarding options, reduce decisional conflict, stimulate people to take a more active 

role in decision making, and facilitate risk assessment (Stacey et al. 2014).  

Driving retirement 

There exists a pressing need to assist people with dementia in their decision making regarding 

retirement from driving: (i) the number of drivers with dementia on our roads is rising (AA 

NSW 2010; Eby & Molnar 2010); (ii) alternative forms of transport are lacking (AA NSW 

2010); and (iii) individuals with dementia are increasingly dependent on cars (AA NSW 2010). 

Unfortunately, instructing a patient to retire from driving may irrevocably damage a long-

standing doctor-patient relationship (Odell 2005). To mitigate this risk, a novel decision aid 

tailored for drivers with dementia has recently been released (see Resources) (Carmody et al. 

2014c). This easy to read booklet provides an overview of important safety issues and highlights 

alternative forms of transport for drivers in Australia or New Zealand. A detailed description of 

the complex issue of driving and dementia is beyond the scope of this article but comprehensive 

reviews are available elsewhere (Breen et al. 2007; Carmody, Traynor & Iverson 2012a; 

Carmody et al. 2013b). 

Respite service choices 

Respite care, a crucial component of carer support, assists people with dementia to remain living 

at home for as long as possible (Alzheimer’s Australia 2009). Early use of respite care enables 

people with dementia and their carers to continue to engage socially with others: an important 
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step in combating the social isolation and stigma which often accompany a diagnosis of 

dementia (Alzheimer’s Australia 2009). Respite services, either at home, in a day-care centre or 

in a residential care facility, can temporarily reduce a carer’s physical and emotional workload 

(Stirling et al. 2012). Yet, only 32% of individuals with dementia approved for residential 

respite care avail of this resource within 12 months of approval (AIHW 2010). With this 

discrepancy in mind, researchers at the University of Tasmania have developed a decision aid 

(the Gold book) which explains the respite options available to patients and their carers (Stirling 

et al. 2012). A recent randomised trial confirmed the benefit of this relatively simple 

intervention (Stirling et al. 2012). Specifically, most carers found this decision aid to be useful 

as it provided them with decisional support (Stirling et al. 2012). Furthermore, the trial 

demonstrated that use of the Gold book led to improved carer knowledge levels and reduced 

decisional conflict (Stirling et al. 2012). 

Use of anti-psychotic medicines 

Dementia is usually characterised by prominent cognitive deficits. However, non-cognitive 

symptoms are common and can dominate the clinical presentation (Declercq et al. 2013). 

Behavioural and psychiatric symptoms such as agitation, hallucinations, depression, delusions, 

and wandering have been observed in over 60% of people with dementia (Declercq et al. 2013). 

Perhaps not surprisingly, antipsychotic agents are often used to treat such symptoms: 

risperidone is the only antipsychotic approved for this indication in Australia (NPS 2013). 

Long-term use of such agents for behavioural and psychiatric symptoms, however, warrants 

regular clinical review and consideration of withdrawal (RANZCP 2009). In this context, their 

effectiveness is limited and vigilance is required regarding potential adverse outcomes, 

including higher mortality with long-term use (Declercq et al. 2013). The Royal Australian and 

New Zealand College of Psychiatrics has emphasised the importance of informed consent when 

patients with dementia are offered antipsychotic agents (RANZCP 2009). More recently, a 

decision aid addressing the use of antipsychotic agents by people with dementia has become 

available on-line to assist patients, carers and clinicians (NHS 2009). This clinically relevant 
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decision aid, structured as a pamphlet, provides helpful visual representations of the risks 

associated with antipsychotic use (e.g. cerebrovascular morbidity, mortality).  

Feeding options in advanced dementia 

For people with dementia, dysphagia can lead to malnutrition, dehydration, weight loss, 

functional decline, fear of eating and drinking and decreased quality of life (Alagiakrishnan, 

Bhanji & Kurian 2013). The prevalence of dysphagia in people over the age of 65 who reside in 

long-term care facilities ranges from 40% to 50% but is probably higher in those with dementia 

(Alagiakrishnan, Bhanji & Kurian 2013; Hanson et al. 2011). A recent systematic review, 

examining the issue of dysphagia amongst people with dementia, highlighted the dearth of 

evidence regarding the usefulness of diagnostic tests, effect of postural changes, modification of 

fluid and diet consistency, behavioural management and use of medications in this population 

(Alagiakrishnan, Bhanji & Kurian 2013). Furthermore, the placement of percutaneous 

endoscopic gastrostomy tubes does not lead to improved (i) rates of aspiration pneumonia, (ii) 

quality of life or (iii) mortality (Alagiakrishnan, Bhanji & Kurian 2013). At times, carers and 

families attribute unrealistic benefits to tube feeding: consent discussions often focus unduly on 

procedural risks rather than potential outcomes and alternative approaches (Hanson et al. 2011). 

To address this clinical conundrum, a carer-centred decision aid has been developed which 

contains helpful information about feeding options for people with dementia (Hanson et al. 

2011). Carers are informed of the advantages and disadvantages of feeding tubes versus assisted 

oral feeding. This decision aid also explores the issue of end-of-life feeding for comfort and 

affirms the role of carers in the decision-making process.  

Other dementia-related decision aids  

Several other dementia-related decision aids have been developed (see Resources) which 

address a broad range of topics including: (i) long-term care options; (ii) anticholinesterase use; 

(iii) carer decision regarding placement; and (iv) goals of care for high-level care residents. 

Given the proliferation of decision aids over the past decade, the Ottawa Hospital Research 
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Institute has assumed the Sisyphean task of maintaining an up-to-date, publicly accessible, 

inventory of currently available decision aids (see Resources).   

Incorporation into primary care  

In a study of 181 rural GPs in the United States, 63% felt that lack of time was the greatest 

barrier to their engaging in shared decision making (King et al. 2012). Thus, decision aids 

which can be used independently at home (i.e. without assistance) may reduce consultation 

times in primary care, improve knowledge levels, and enhance patient satisfaction. All four 

decision aids described earlier can be used in such a manner. It would suffice, for many people 

with dementia (or their carers), to be provided with a pertinent decision aid by a practice nurse 

which can then be taken home to read. Ideally, such an approach would negate the need for 

lengthy office-based consultations. Further evaluation of the impact of dementia-related 

decision aids upon primary care services/systems is an important issue worthy of future 

research. 

Challenges in dementia-related decision aid development 

The development of high quality, clinically meaningful decision aids relies upon both 

qualitative and quantitative research methods. To date, relatively few decision aids have been 

developed specifically for individuals with dementia. Unfortunately, dementia-related research 

is often hampered by a range of obstacles (Carmody, Traynor & Marchetti 2014). First, human 

research ethics committee approval of dementia-related projects is a critical, yet time 

consuming, step in the research process. Second, securing informed consent from participants 

with dementia or their guardians is, at times, a challenging hurdle. Last, inadequate funding 

opportunities often preclude the conduct of promising dementia-related research projects 

(Carmody, Traynor & Marchetti 2014).  
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Conclusion 

Although discussion about patient-centred care is of paramount importance, there remains a 

need to convert rhetoric into reality by routinely engaging patients in decision making (Barry & 

Edgman-Levitan 2012). Clinicians (including GPs) can facilitate shared decision making by 

providing patients (or carers) with decision aids which raise awareness and improve 

understanding of treatment options and possible outcomes. Decision aids, as per the IPDAS 

collaboration guidelines, are useful evidence-based tools designed to help patients/carers 

participate in choosing among health care options (Elwyn et al. 2006).
 

Given that, in the past, people with dementia were frequently excluded from clinical research, it 

is refreshing to observe the rising number of decision aids tailored specifically for people with 

dementia. It is hoped that future decision aid research will address the specific needs of: (i) 

people with early-onset dementia; (ii) culturally and linguistically diverse (CALD) groups (Li et 

al. 2014); and (iii) individuals seeking guidance on advanced care planning, guardianship and 

power-of-attorney. By addressing the varied and complex needs of people with dementia and 

their carers, decision aids have the potential to serve as powerful tools in the provision of 

person-centred care.  

Resources 

 Alzheimer’s Australia: www.alzheimers.org.au 

 National Dementia Hotline: 1800 100 500  

 Ottawa Hospital Research Institute: https://decisionaid.ohri.ca/ 

 Driving decision aid: 

http://smah.uow.edu.au/nursing/adhere/drivingdementia/index.html 

 Feeding options decision aid: https://decisionaid.ohri.ca/docs/das/Feeding_Options.pdf 

 Respite care decision aid: Stirling C. The Gold Book for carers: guiding options for life 

with dementia. Hobart: University of Tasmania, 2009.  

http://www.alzheimers.org.au/
https://decisionaid.ohri.ca/
http://mc.manuscriptcentral.com/LongRequest/afp?TAG_ACTION=DOWNLOAD_FILE_BY_NAME&DOCUMENT_ID=18739544&FILE_TO_DOWNLOAD=http://smah.uow.edu.au/nursing/adhere/drivingdementia/index.html-withlinks.htm&FILE_KEY=-298395308&FILE_NAME_KEY=1828556893&DOWNLOAD=TRUE&FILE_TYPE=DOCUMENT
https://decisionaid.ohri.ca/docs/das/Feeding_Options.pdf
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CHAPTER 6: Driving, dementia and Australian physicians: primum non nocere? 

 

Article published in Internal Medicine Journal 

Carmody, J, Traynor, V, Iverson, D & Marchetti, E 2013, ‘Driving, dementia and the 

Australian physician: primum non nocere’, Internal Medicine Journal, vol. 43, pp. 625-630. 
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Introduction 

The prevalence of dementia is increasing globally, and in Australia, the number of individuals 

with dementia is predicted to expand four-fold, from 266,574 in 2011 to almost one million in 

2050 (Access Economics 2011). More than one million Australians aged over 70 years are 

current licence holders (Austroads 2005). For a variety of reasons, physicians will be 

increasingly requested to assess the driving fitness of people with dementia as: (i) our 

population is ageing; (ii) life expectancy is increasing; and (iii) a greater proportion of older 

women are driving (Knapp & Van de Creek 2005). Thus, there is a clear need for stakeholders 

(Figure 3) to discuss the topic of driving and dementia whilst simultaneously appreciating the 

inextricably-linked ethical issues.  

 

Figure 3. Relevant stakeholders for drivers with dementia   

General Public 
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Older members of our community increasingly rely upon a private car for their transport needs 

(AA NSW 2010; Meuleners et al. 2006). Public transport use by older Australian adults is low 

(ABS 2012). In their study of car dependency in urban Australia, Buys et al. (2012) highlight 

several key determinants of transport usage: convenience; affordability; availability; and 

health/mobility. The authors argue that the comparative ease, comfort and privacy afforded by 

private car use are major barriers to public transport use (Buys et al. 2012).  

Although older drivers have the lowest number of car accidents per year, they have the highest 

risk of morbidity and mortality if involved in a crash (Meuleners et al. 2006). Many drivers 

aged 65 years or older self-regulate their driving behaviour: they tend to avoid driving at night 

and often limit their driving to familiar surroundings, good weather and non-peak hours 

(Eberhard 1996). Notwithstanding such self-imposed restrictions, there is evidence that older 

drivers do not engage in self-planning for driving cessation (Kostyniuk & Shope 2003).
 
Of 

concern is that individuals who are unaware of their declining capabilities may not take 

corrective action, thus placing them at higher risk of crashes. 

Dementia is most commonly caused by Alzheimer’s disease, vascular dementia, Lewy body 

disease or frontotemporal dementia (Thal, Grundman & Klauber 1988). Perhaps not 

surprisingly, the natural history of dementia is variable. Yet, many people with early dementia 

are capable of driving safely (ANZSGM 2010; Breen et al. 2007; Carr & Ott 2010).
 
Thus, 

attempts to apply a uniform approach to all drivers with dementia could prove overly restrictive. 

It is widely accepted that patients with dementia develop difficulty with planning, judgement 

and problem solving (Johansson & Lundberg 1997; Ropper & Samuels 2009).
 
In addition, there 

is evidence that a large majority of drivers with dementia continue to drive despite having had a 

car accident (Cooper et al. 1993). Despite such findings, it remains unclear as to when a person 

with dementia becomes unsafe to drive (AA NSW 2010; Brown & Ott 2004; Eby & Molnar 

2010).
 
Most authorities concur that individuals with moderate or severe dementia should not 

drive (ANZSGM 2010; Brown & Ott 2004; Carr & Ott 2010; Iverson et al. 2010). However, 
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such a consensus does not exist with regard to drivers with mild dementia (Brown & Ott 2004; 

Carr & Ott 2010).  

Consequences of driving cessation 

Retirement from driving can be a distressing event for older drivers (Knapp & Van de Creek 

2005). It is associated with an increased risk of: (i) depression (Marottoli et al. 1997); (ii) 

difficulty accessing services (Taylor & Tripodes 2001); (iii) difficulty with social integration 

(Mezuk & Rebok 2008); and (iv) transfer to a nursing home (Freeman et al. 2006). Driving 

cessation may be viewed by some as a threat to one’s self-worth and independence (Snyder 

2005).
 
Furthermore, individuals no longer capable of safely driving a motor vehicle may be 

viewed negatively by others and stigmatised. 

Regardless of driving status, carers (e.g. spouse, family member, friend, paid-carer) of people 

with dementia are at risk of social isolation, psychological morbidity, depression and financial 

disadvantage (Logiudice 2002). Of concern is that the carers of drivers with dementia may not 

raise the issue of impaired driving skills with health care professionals because: (i) driving 

cessation may result in a carer becoming housebound (Berger & Rosner 2000); (ii) a carer may 

wish to avoid being seen as responsible for a physician’s instruction to stop driving; and (iii) a 

carer may be cognitively impaired and oblivious to unsafe driving behaviours. Thus, sole 

reliance upon a carer’s account of driving skills/safety is probably unwise (Iverson et al. 2010).  

Interestingly, driving cessation may alter family dynamics. A form of role reversal can develop 

whereby an adult child assumes the role of driver for their parent with dementia (Berger & 

Rosner 2000). People with dementia may become dependent upon their children for their 

transport needs. Acknowledgement of a loved one’s increasing reliance upon others is an uneasy 

process for some as it can highlight the progressive erosion of an individual’s independence by 

their illness (Berger & Rosner 2000). 

Instructing an individual to stop driving may have a detrimental effect upon a doctor-patient 

relationship (e.g. loss of trust, poor compliance, failure to attend for review). Occasionally, 
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patients can become upset, irritated or angry during a consultation (Carr & Ott 2010). Difficult 

physician-patient encounters, such as these, can lead to dissatisfaction for patients, physicians 

and family members (Breen & Greenberg 2010). As a result, individuals in real need of ongoing 

care may choose to sever ties with the medical community. Moreover, should older Australians 

perceive an overly strict approach by physicians towards drivers, it is conceivable that this could 

deter them from seeking medical review (Berger & Rosner 2000).  

Somerville, Black & Dunne (2010) argued that much of the responsibility for assessing fitness 

to drive in Australia has been shifted from driver licensing authorities to doctors.
 
This leads to a 

conflict of interest for clinicians and can jeopardise doctor-patient relationships. Furthermore, 

the ethical principles of justice and beneficence can be subverted: (i) doctors may feel coerced 

into certifying unsafe drivers (Somerville, Black & Dunne 2010); (ii) patients may visit several 

doctors until certified; and (iii) patients may not disclose symptoms to physicians so as to ensure 

certification is provided. Although Somerville, Black & Dunne (2010) focused upon 

seizures/epilepsy specifically,
 
many of the points raised are applicable to other conditions (e.g. 

dementia, syncope, severe peripheral neuropathy, narcolepsy). 

Current guidelines 

In 2005, Beran proposed that, with regard to driving safety, dementia ‘is a growing and serious 

consideration’ (p. 367). He argued that the Austroads national guidelines (2003) should allocate 

the theme of dementia a more in depth appraisal. The updated Austroads guidelines, which 

came into effect in March 2012, stipulate that individuals with dementia are precluded from 

holding an unconditional licence (Austroads 2012). However, a driver licensing authority may 

award a conditional private licence following consideration of the: (i) nature of the driving task; 

(ii) information provided by the treating doctor; and (iii) results of a practical driver assessment 

if required. Austroads suggests that the treating doctor provide information regarding the level 

of impairment and the likely impact on driving ability of any of the following: visuospatial 
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perception; insight; judgement; attention; reaction time; and memory. Furthermore, annual 

medical review is recommended. 

In 2010, the Australian and New Zealand Society for Geriatric Medicine (ANZSGM) released a 

position paper addressing driving and dementia.
 
ANZSGM proposes that some people with mild 

dementia may drive safely for a limited time but require medical review, at least, every six 

months. Although physicians should remain cognisant of the negative consequences of licence 

cancellation, public interests must remain paramount. Consequently, should a physician harbour 

reasonable doubts about an individual’s road safety then a breach of clinical confidentiality is 

legitimate. Following a systematic review of the relevant literature, the American Academy of 

Neurology published a practice parameter on the evaluation and management of driving risk in 

dementia (Iverson et al. 2010). The authors established that there is no test result or historical 

feature that accurately quantifies driving risk. In addition, there was insufficient evidence to 

support or refute a benefit of interventional strategies (e.g. modified licence, driver training). 

This report echoed the ANZSGM call for six-monthly review. 

In 2008, the Australian Medical Association (AMA) issued a position statement on the role of 

medical practitioners in determining fitness to drive.
 
A sample of several key points is provided 

in tabular form (Table 1). Although the AMA acknowledges that independent transport is highly 

valued by Australians, it highlights that the possession of a licence to drive is a privilege, not a 

right. It is the role of the State to decide whether an individual can hold a licence. If treating 

doctors are expected to serve as decision-makers, an unacceptable ethical conflict arises 

whereby the doctor-patient relationship is threatened. This is particularly important in relation to 

commercial vehicle drivers (e.g. taxi, bus, truck).  
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Table 1. Selection of points from the AMA Position Statement 2008 

 

The role of the medical practitioner in determining fitness to drive 

 

1.  Identify drivers impaired by their medical conditions 

2.  Determine the degree of impairment (when possible) 

3.  Advise a patient that he/she is unsafe to drive 

4.  Subject to patient consent, inform a licensing authority on request 

5.  Mandatory reporting is not acceptable 

6.  Doctors should be protected in law whether they report an unsafe driver or not 

7.  Some patients may lack insight or withhold information in order to obtain a licence 

 

Local and international legislative perspectives 

Australian physician reporting requirements are not uniform in all states and territories (Table 2) 

(Austroads 2012; Carr et al. 2010; NZTA 2009; SMA 2011). Health professionals (e.g. 

occupational therapists, optometrists, physicians, physiotherapists) in South Australia and the 

Northern Territory are obliged to report all unsafe drivers to their local driver licensing 

authority. Such legislative requirements do not apply elsewhere in Australia where reporting of 

unsafe drivers is entirely at the discretion of individual health professionals. Of concern is that 

many physicians and patients are unaware of local regulations (Kelly, Warke & Steele 1999).
 
 

The juxtaposition of discordant legislation within a nation is not unique to Australia. Snyder 

(2005) highlighted an ethical (and legislative) dichotomy that exists in the United States: 

physicians who report a driver with dementia in New York can face legal action for actions such 

as breach of patient confidentiality while physicians who fail to report a driver with dementia in 

California can face criminal misconduct charges.
 
Curiously, physicians in California and 

Oregon are obliged to report all drivers with dementia (Drazkowski & Sirven 2010).
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Table 2. International comparison of private vehicle driver assessment regulatory frameworks  

  

 Australia New Zealand United States Singapore 
 

Mandatory reporting by 

doctors of unsafe drivers 

 

Yes (NT & SA) 

 

No (all other states and territories) 

 

Yes (if a physician suspects 

that an individual ‘is likely to 

drive against medical advice’) 

 

Yes (varied forms of 

mandatory reporting exist in 

eight states: California; 

Delaware; Georgia; Maine; 

Nevada; New Jersey; Oregon; 

Pennsylvania) 

 

 

No 

Option for modified 

licence (e.g. not to drive  

at night) 

Yes Yes Yes (some states) No 

 

Indemnity/protection for 

doctors against civil 

liability upon reporting 

unsafe driver  

 

 

No (NT) 

 

Yes (all other states & territories) 

 

Yes 

 

Yes (30 states only) 

 

 

 

No 

 

Age-dependent medical 

review for all drivers 

 

No (NT & VIC) 

 

Yes (SA from age 70; ACT, NSW, 

QLD, TAS from age 75; WA from 

age 80) 

 

 

Yes (age 75, 80 and biennial 

thereafter) 

 

No (most states) 

 

Yes (age 65 

and 

triennial 

thereafter) 

 

Age-dependent on-road 

driving assessment for all 

drivers 

 

Yes (NSW†, SA & WA from age 

85) 

 

No (all other states and territories) 

 

No 

 

No (most states) 

 

 

 

 

 

No 

ACT, Australian Capital Territory; NSW, New South Wales; NT, Northern Territory; QLD, Queensland; SA, South Australia; TAS, Tasmania; VIC, Victoria;  

WA, Western Australia. †NSW drivers aged 85 years do not have to undergo an on-road assessment and may opt instead for a modified licence. 
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Potential solutions 

In the absence of explicit national or international guidelines, how can Australian physicians 

balance patient need, public safety and the doctor-patient relationship in a judicious manner? 

Measures worthy of consideration include: 

 Increased awareness by physicians of the updated Austroads national guidelines (2012) 

and of local legislative requirements (Table 2); 

 Open, direct and early discussion of a diagnosis of dementia with patients and their 

families should be considered. This would allow management strategies to be put in 

place promptly and enable patients and their families to plan for the future (Carr & Ott 

2010; Logiudice 2002); 

 The current Austroads guidelines (2012) should be amended to fall in line with both the 

ANZSGM position statement
 
(2010) and the AAN practice parameter (Iverson et al. 

2010): all drivers with dementia should undergo medical review every 6 months 

(Carmody, Traynor & Iverson 2012a; Hoggarth et al. 2011); 

 A variable state and territory approach to older driver assessment and reporting 

requirements is not ideal and warrants review. A consistent national standard is needed. 

 Mandatory reporting requirements should be abolished in all states and territories and 

indemnity from civil liability should be afforded to health professionals nationally 

(including the Northern Territory) (AMA 2008); 

 Beran & Devereux proposed that Australian driver licences should display a ‘bold and 

unequivocal notice’ advising drivers of their responsibility to report any medical 

conditions that may affect their capacity to drive safely (2007, p. 338); 

 Federal government funding of occupational therapy on-road driver assessments would 

remove an important barrier to assessment; and 



68 

 

 

 Future research efforts could be directed towards solving the unmet mobility and 

transport needs of older Australians. 

Novel approach 

A promising avenue for future research may lie in the application of novel decision-making 

techniques to the driving and dementia dilemma. A recent survey of hospital-based doctors 

established that 90% would find a client-centred booklet about driving and dementia useful 

(Carmody et al. 2013a).
 
Our research group has field-tested a patient-centred booklet tailored for 

drivers with dementia (Carmody et al. 2014a). This decision aid provides a simple outline of the 

benefits and risks of driving for people with dementia. It encourages and facilitates clarification 

of values, promotes planning for early retirement from driving and directs the reader to speak 

with their doctor. This resource has been developed in line with the International Patient 

Decision Aids Standards (IPDAS) collaboration guidelines (Elwyn et al. 2006) and will be 

modified to suit Australian drivers. The final content and presentation will be moulded by client 

feedback.  

Conclusion 

Driving retirement can have a negative impact upon older drivers, carers, family members and 

doctor-patient relationships. Empowering older drivers with dementia to plan for driving 

retirement aligns with the ethical principles of autonomy, beneficence and non-maleficence. 

Early planning for retirement can facilitate the arrangement of alternative forms of transport. 

Such an approach could negate the need for clinicians to insist upon abrupt cessation of driving 

when a patient becomes clearly unsafe. Adopting a sensitive approach to a potentially difficult 

physician-patient encounter is also helpful (Breen & Greenberg 2010). 

Although driving and dementia may represent a Gordian Knot for some physicians, viable 

solutions do exist (see above). For now, the ethical principle of primum non nocere (above all, 

do no harm) could serve as a useful guide for day-to-day practice. Although not appropriate for 

all clinical scenarios, this Latin aphorism attributed to the famous English physician, Thomas 
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Sydenham (1624-1689), is a useful reminder of the need to avoid inflicting harm. However, this 

principal does not only apply to physicians: unsafe drivers should also be expected to do no 

harm to themselves or other members of society. While some drivers may lack the necessary 

insight to meet such expectations, there exists an opportunity to engage in advanced care 

planning with individuals with early dementia to ease their transition to driving retirement.  

Perhaps the time has come to focus upon enhancing older drivers’ transport options rather than 

curtailing them (Carmody, Traynor & Iverson 2012b; Eberhard 2008; O’Neill 2007). To this 

end, it is hoped that future research, policy and practice will centre upon the crucial mobility 

and transport needs of our senior citizens. 

Resources 

http://www.fightdementia.org.au/  

http://www.austroads.com.au/   

http://www.fightdementia.org.au/
http://www.austroads.com.au/
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CHAPTER 7: What factors delay driving retirement by individuals with 

dementia? The doctors’ perspectives. 

 

Article published in the Journal of the Australasian College of Road Safety 

Carmody, J, Granger, J, Lewis, K, Traynor, V & Iverson, D 2013, ‘What factors delay driving 

retirement by individuals with dementia?: the doctors’ perspectives’, Journal of the 

Australasian College of Road Safety, vol. 24, pp. 10-16. 
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Introduction 

Background 

In most OECD Member countries, older adults represent the fastest growing segment of the 

population, and in many, one in every four persons will be aged 65 or older by 2030 (OECD 

2001). In 2030, the last of the Baby Boomers, individuals born between 1946 and 1965, will 

reach 65 years (ABS 2003). Age is the leading risk factor for developing dementia (Ropper & 

Samuels 2009) and the prevalence rate of dementia amongst those over 65 years is 

approximately 6.4% (Van der Flier & Scheltens 2005). It would seem reasonable, therefore, to 

expect the number of drivers with dementia to rise (AA NSW 2010; ANZSGM 2010). 

There is large body of literature focusing on the complex issue of driving and dementia. 

However, there is a paucity of research regarding interventions which could address this 

increasingly important medical, social and ethical dilemma (Brown & Ott 2004; Carmody, 

Traynor & Iverson 2012a; Carmody, Traynor & Iverson 2012b). The aims of this study were to 

explore the knowledge, attitudes and behaviour of 20 doctors in a tertiary-referral hospital in 

regional NSW, Australia. Specifically, the objectives were to better understand factors which 

doctors perceived delay driving retirement by individuals with dementia. 

What is dementia? 

Dementia refers to a deterioration of cognitive function which is severe enough to interfere with 

one’s activities of daily living. As per the Diagnostic and Statistical Manual criteria, memory 

impairment is required to make a diagnosis of dementia and is a prominent early symptom 

(APA 2000). Dementia is often accompanied by a decline in language function, ability to 

perform learned tasks, visuospatial skills and executive function (e.g. planning, judgement, 

sequencing, abstract thinking) (Ropper & Samuels 2009). Of the numerous conditions that can 

cause dementia, the most frequent include Alzheimer’s disease, vascular dementia, dementia 

with Lewy bodies, frontotemporal dementia and alcohol-related dementia (Ropper & Samuels 

2009). It may develop abruptly following a stroke or gradually due to Alzheimer’s disease. 
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For many, dementia is a progressive illness. For others, it is static (i.e. the clinical features 

plateau). Occasionally, individuals may improve as some forms are reversible (APA 2000; 

Ropper & Samuels 2009). The prognosis is variable and is determined by the underlying cause 

and the treatments applied. Increased age is a recognised risk factor for developing dementia 

(Brown & Ott 2004; Ropper & Samuels 2009). The results of pooled epidemiological data from 

Europe established that the prevalence of dementia rises rapidly after the age of 65 years (Van 

der Flier & Scheltens 2005). In 2011, it was estimated that 266,574 Australians have dementia 

and that by 2050 this number will have risen to 942,624 (Deloitte Access Economics 2011). At 

present, a large proportion of older Australians hold a class C driver licence which allows the 

holders to drive cars, small trucks and even vehicles that accommodate up to 12 persons (RMS 

2011) (Figure 4). It is anticipated that the number of older drivers on our roads will increase as 

the population ages (AA NSW 2010; ANZSGM 2010). 

 

 
 

 

Figure 4. Number of class C licence holders by age group in NSW (as at December 2011) 
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The impact of dementia on driving skills 

Driving is widely acknowledged as being a complex task (Austroads 2012; Drazkowski & 

Sirven 2011; Ott & Daiello 2010). A variety of skills are necessary for safe driving including 

adequate memory, concentration, attention, processing speed, planning, judgement and 

visuospatial skills (Ott et al. 2008). Unfortunately, dementia frequently undermines such 

abilities. Given the often progressive nature of this condition, most individuals with dementia 

are likely to become unsafe to drive. Furthermore, many have limited insight into the potential 

impact the condition can have upon their driving skills (Ott et al. 2008). 

There is broad consensus that those with moderate or severe dementia should not drive 

(ANZSGM 2010; Ott & Daiello 2010). However, what remains unclear is how best to advise 

individuals with very mild or mild dementia regarding the decision to drive (Carmody, Traynor 

& Iverson 2012a; Ott & Daiello 2010). Some authors favour immediate cessation of driving by 

all upon diagnosis (Friedland et al. 1988; Lipski 1997; Lucas-Blaustein et al. 1988). There is 

evidence, however, that a large proportion of drivers with either very mild or mild dementia can 

pass an on-road driving test (Duchek et al. 2003; Ott et al. 2008). Consequently, many argue 

that individuals with mild dementia may be safe to drive for a limited period (ANZSGM 2010; 

Breen et al. 2007; Ott & Daiello 2010). 

Road safety issues for drivers with dementia 

Two major road safety issues are worthy of consideration with regard to drivers with dementia: 

(i) risk of a car crash; and (ii) risk of getting lost. Either event has the potential to jeopardise the 

safety of the driver, passengers or members of the community.  

Several studies have shown that individuals with dementia are at greater risk of a car crash 

compared to age-matched controls (Cooper et al. 1993; Drachman & Swearer 1993; Dubinsky 

et al. 1992; Duchek et al. 2003; Fitten et al. 1995; Friedland et al. 1988; Lucas-Blaustein et al. 

1988; Tuokko et al. 1995; Zuin et al. 2002); reported relative crash risks range from 2.3 

(Drachman & Swearer 1993) to 18.4 (Dubinsky et al. 1992). However, at least two studies have 
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found no difference in crash rates between individuals with dementia and healthy controls (Carr 

et al. 2000; Trobe et al. 1996). This discrepancy may be, in part, related to differing dementia 

severity amongst participants or different research designs adopted. 

Although the topic of dementia and crash risk has been extensively studied (Breen et al. 2007), 

less is known about the issue of drivers with dementia becoming lost while driving. Individuals 

with Alzheimer’s disease (the most common form of dementia) are at risk of wandering, 

becoming disorientated and getting lost (Uc et al. 2004). This may occur in both familiar and 

unfamiliar environments (Uc et al. 2004). A review of 207 media reports, over a 10 year period, 

highlighted the potential for dire consequences when drivers with dementia become lost (e.g. 

not found, injury or death) (Hunt et al. 2010). 

Current clinical guidelines 

In 2009, the Australian and New Zealand Society for Geriatric Medicine (ANZSGM) published 

a position statement addressing the topic of driving and dementia (ANZSGM 2009). The 

ANZSGM contends that a diagnosis of dementia does not always necessitate immediate 

cessation of driving. For those deemed safe to drive, biannual clinical review is recommended. 

In 2010, the American Academy of Neurology (AAN) conducted a systematic review of the 

available literature and issued a practice parameter for physicians (Iverson et al. 2010). The 

authors found that there does not exist a test or historical feature that can accurately establish 

one’s risk of having a crash. Specifically, a driver’s self-rating of driving ability is not a reliable 

indicator of increased risk of unsafe driving. The AAN proposed that individuals with mild 

dementia should strongly consider retirement from driving (Iverson et al. 2010). 

In Australia, the responsibility for issuing a licence rests with the Driver Licensing Authority 

(DLA) (Austroads 2012). Each State and Territory has a separate DLA (e.g. Roads and 

Maritime Services in NSW). Mandatory reporting, by health professionals, of all unsafe drivers 

applies in South Australia and the Northern Territory (Austroads 2012). In March 2012, 

Austroads updated its national clinical guidelines for Australian health care professionals 
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(Austroads 2012). This publication details the medical criteria which must be met for an 

individual to hold a driver licence in Australia. Individuals with dementia are deemed unfit to 

retain an unconditional licence (private or commercial). However, they may be eligible to hold a 

conditional licence once a DLA has taken into account: (i) the nature of the driving task; (ii) a 

medical assessment of visuospatial perception, insight, judgement, attention, reaction time and 

memory; and, if necessary, (iii) the results of a practical driving assessment. If a commercial 

licence is required, the Austroads guidelines stipulate that a medical review must be conducted 

by an appropriate specialist. Furthermore, Austroads insists that drivers with dementia undergo 

an annual review of their fitness to drive. 

Methods 

Participants 

All participants were medical doctors recruited from a 500-bed university-affiliated teaching 

hospital in regional NSW, Australia. A convenience sample of 40 potential participants was 

emailed a standardised invitation to be involved in the study. Those who expressed an interest in 

participating, verbally or in writing, were provided with a Participant information sheet and a 

Consent form. Once the predetermined quota of 20 participants was reached recruitment ceased. 

The study was approved by the (i) local Human Research Ethics Committee, and (ii) the 

hospital research governance directorate. 

Design 

This exploratory study employed a mixed-methods approach. More specifically, a questionnaire 

was created de novo so as to capture both quantitative and qualitative data. Pilot testing of the 

questionnaire was not undertaken. 

Questionnaire  

The questionnaire consisted of 20 items using a series of response options, including 16 items 

with ‘yes’ or ‘no’ answers. Initial questions established the clinical roles and levels of 
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experience in caring for individuals with dementia of the participants. The knowledge base of 

participants was explored with questions regarding: (i) current guidelines on driving; (ii) 

occupational therapy driving assessments; and (iii) legal obligations of doctors to report unsafe 

drivers. The attitudes of participants were sought regarding: (i) safety of drivers with mild 

dementia; (ii) most appropriate groups to assess fitness to drive; and (iii) factors which delay 

driving retirement by individuals with dementia. The past behaviours of participants were 

established regarding: (i) advising patients to cease driving; and (ii) advising patients with 

dementia to cease driving. The final item was an open-ended question which enabled 

participants to provide comments. 

Procedure 

Recruitment was conducted in January 2012 over a four week period. A research assistant 

contacted potential participants to arrange a suitable time to complete a short questionnaire. The 

majority of the surveys were conducted face-to-face. The remainder were completed via 

telephone. It took no longer than five minutes to complete the questionnaire (using either 

method). All responses were recorded confidentially on sequentially numbered de-identified 

data sheets. 

Results 

A total of 20 medical doctors participated: three interns; four resident medical officers; 12 

registrars; and one specialist. All respondents indicated that they had, at some time, treated an 

individual with dementia. Further, 85% of those sampled had previously treated someone with 

dementia who drives. Although all participants recollected instructing a patient to stop driving, 

only 65% had advised a patient with dementia to cease driving. A large majority of respondents 

(80%) felt that some individuals with mild dementia are safe to drive. 

Half of all doctors surveyed were aware of the national Austroads ‘Assessing Fitness to Drive’ 

guidelines but only 30% knew of the Austroads guidelines for drivers with dementia. Five 

percent of the participants had knowledge of the ANZSGM position statement on driving and 
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dementia, while 60% incorrectly believed that, as doctors working in NSW, they were legally 

obliged to notify the DLA of all unsafe drivers. 

Half of the participants were aware of occupational therapy driving assessments. One in four 

respondents were either unsure or incorrect in their assumption that occupational therapy 

driving assessments are funded entirely by Medicare. Furthermore, 95% of participants were 

either unsure or incorrect in their estimation of the true cost of such assessments. 

A question relating to the optimal time to raise the issue of driving retirement with individuals 

with dementia allowed respondents to select more than one answer: 80% believed the topic 

should be raised at the time of diagnosis, and 45% felt it should be raised when a driver 

becomes unsafe to drive. 15% believed that the subject of driving retirement should be raised 

after a car crash.  

As noted above, the responsibility of determining fitness to drive of individuals with dementia 

lies with the DLA. However, input from health professionals is often required in order to 

facilitate a decision. Of the doctors surveyed, more than 60% felt that a wide range of 

individuals should be involved in such a decision (Figure 5). 
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Figure 5. The groups participants considered should be responsible for assessing fitness to drive 

  

The participants were asked which factors they believed delayed driving retirement by 

individuals with dementia. Participants were directed to select one or more responses from a 

dozen wide-ranging options (e.g. ‘denial of diagnosis by patient’, ‘pleasure of driving’). The 

majority of participants selected multiple responses (Figure 6). An open-ended item was 

included (termed ‘others’) to enable participants to document their suggestions. This item 

yielded only three responses: ‘depression’; ‘keeping appointments’; and ‘lack of support’.  
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Figure 6. The factors which participants considered delayed driving retirement for individuals 

with dementia 

 

The participants were also surveyed regarding their thoughts on how current practices could be 

improved. All participants felt that driving recommendations should be included in hospital 

discharge letters. Almost all (90%) participants felt it would be helpful if they were informed of 

the Austroads guidelines during orientation to a new hospital. Most (90%) participants felt that a 

client-centred booklet on driving and dementia would be useful if it were made available to 

individuals with dementia. The final survey question enabled participants to provide 

comments/feedback. The single response to this question proposed that ‘family should be 

involved in the decision making process’. 
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Discussion 

General practitioners (GPs) in South Australia have expressed reluctance to be responsible for 

the assessment of fitness to drive of individuals with dementia (Snellgrove & Hecker 2002). A 

survey of 485 GPs revealed that 12% were unaware of their obligation, under South Australian 

state law, to report all unsafe drivers. This is in contrast with the findings of the current study in 

which 60% of respondents incorrectly believed that they are legally obliged to report all unsafe 

drivers in New South Wales. Most (80%) of the South Australian GPs felt that a 

multidisciplinary driving centre would be a useful resource which mirrors the findings of the 

current study where the majority of doctors surveyed felt that a wide range of 

groups/individuals should be responsible for the assessment of fitness to drive (Figure 5). 

In a US study, physicians were more likely to raise the issue of driving with their patients if 

they: (i) had a strong perceived role regarding driving; (ii) were older; (iii) believed it was 

important to address driving; and (iv) were aware of the American Medical Association’s guide 

on older drivers (Adler & Rottunda 2011). They concluded that a concerted effort should be 

made to provide physicians with the tools to address the issue of driving and dementia. This 

reflects findings from the current study in which most participants felt that a number of 

interventions would be worth pursuing. 

Another study found that 75% of Geriatricians feel that physicians are responsible for reporting 

patients who may be a danger to others (Cable et al. 2000). The study, involving a national 

survey of 467 Geriatricians in the United States, found that more than 86% would contact state 

authorities despite the objections of a patient. Further, 72.9% would contact authorities despite 

the objections of a patient's family. However, over one in four participants claimed to be 

unaware as to how to report an unsafe driver to the appropriate authorities. 

In 2003, a survey of 220 public hospital doctors in Adelaide to determine their clinical practice, 

knowledge and attitudes regarding the assessment of fitness to drive found that 70% of the 

participants were aware of the Austroads national guidelines but their knowledge of its contents 
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was poor (Shanahan, Sladek & Philips 2007). Many of the respondents were uncomfortable 

with the responsibility of assessing fitness to drive. The conclusion was that alternative 

approaches to the assessment of fitness to drive should be considered. Beran (2008, p. 149) 

subsequently argued that this paper (Shanahan, Sladek & Philips 2007) should ‘sound warning 

bells for all doctors who assess fitness to drive’. Beran’s concern stemmed from the apparent 

apathy of hospital doctors towards the assessment of fitness to drive. 

A striking finding of the current study was the lack of awareness among participants of the 

Austroads Assessing Fitness to Drive national guidelines. Further, the majority of participants 

were incorrect in their belief that reporting all unsafe drivers to the DLA is mandatory in NSW. 

As explained earlier, mandatory reporting of unsafe drivers to the DLA only applies to health 

professionals (e.g. doctors, optometrists, occupational therapists) practising in South Australia 

and the Northern Territory. 

A lack of knowledge was apparent when participants were asked about occupational therapy 

driving assessments. Although such assessments are available nationally, many doctors were 

unaware of their existence. In addition, most respondents were inaccurate in their estimation of 

the true cost of such assessments. Interestingly, most participants supported the input of an 

occupational therapist in the decision making process. In response to a question regarding the 

factors which doctors consider delay driving retirement, the majority of participants chose 10 

different responses (Figure 6). This finding suggests that the decision by drivers with dementia 

to delay driving retirement is not based on a single factor. 

Implications and recommendations for road safety 

Many older drivers do not plan for driving cessation (Charlton et al. 2006; Kostyniuk & Shope 

2003). Individuals with dementia often develop difficulty with planning, judgement and 

problem solving (Johansson & Lundberg 1997; Ropper & Samuels 2009). Furthermore, it has 

been found that 80% of drivers with dementia continue to drive despite having a car crash 

(Cooper et al. 1993). This is of concern, not least because older drivers involved in a car crash 
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are more likely to be seriously or fatally injured (Catchpole 2007). It would seem reasonable, 

therefore, that steps be taken to enhance road safety for all.  

Therefore, the following measures are proposed to improve road safety: 

 undergraduate curricula for medical students should include content on driving and 

specifically driving and dementia; 

 hospital doctors should be reminded during orientation of the updated Austroads 

national guidelines; 

 hospital doctors should be reminded during orientation of their legal obligations 

regarding the potential need to report unsafe drivers (mandatory in SA and NT); 

 individuals with dementia who are admitted to hospital should have driving 

recommendations included in discharge letters; 

 DLA representatives should approach hospital administrators to initiate annual sessions 

on DLA-led education for hospital doctors; and 

 DLA representatives should approach medical schools to provide sessions to students 

on Australian legislative requirements for driving and specifically driving and dementia. 

Strengths and limitations 

To our knowledge, this is the first study to specifically examine the attitudes, knowledge and 

behaviour of hospital-based doctors regarding drivers with dementia. A limitation of this 

exploratory study is the low number of participants which precludes the use of inferential 

statistical analyses; thus only descriptive statistics were applied. In addition, the low sample size 

of this study limits the generalisability of its findings. A strength of the study is the clear 

identification of a gap in knowledge of hospital-based doctors regarding the topic of driving and 

dementia. 

Recommendations for future research 

As noted earlier, 90% of doctors surveyed would find a client-centred booklet on driving and 

dementia useful. Thus the development and evaluation of a decision aid booklet designed to 
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facilitate early retirement from driving by individuals with dementia is appropriate; this is 

currently being undertaken by our research group. 

Conclusion 

The aim of this study was to explore the subject of driving and dementia from a hospital-based 

doctor’s perspective with the intent of facilitating improvements in road safety. The findings 

highlight an increasingly important road safety issue - many doctors feel trapped between the 

Scylla of patient autonomy and the Charybdis of reporting unsafe drivers. To navigate this strait 

successfully, some changes are required. It is hoped that the findings of the current study will 

inform clinical practice and encourage additional research focussing upon potential 

interventions for drivers with dementia. 
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CHAPTER 8: Electronic discharge summary driving advice: current practice and 

future directions 

 

Article published in the Australasian Medical Journal 

Carmody, J, Carey, M, Traynor, V & Iverson, D 2013, ‘Electronic discharge summary driving 

advice: current practice and future directions’, Australasian Medical Journal, vol. 6, pp. 419-

424. 
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Introduction 

Contemporary hospital medical practice is increasingly reliant upon technological advances. 

The advent of electronic medical record systems has facilitated widespread use of electronic 

discharge summaries. Consequently, many hospitals no longer rely on handwritten discharge 

summaries. Instead, many patients and/or general practitioners are provided with a printed 

electronic discharge summary. The advantages of this approach may include: (i) improved 

legibility (O’Leary et al. 2009); (ii) safer transition to primary care; (iii) greater general 

practitioner satisfaction (O’Leary et al. 2009); and (iv) expedited data retrieval should a patient 

be readmitted. The primary aim of this paper is to present the results of an exploratory study of 

the documentation of driving advice in electronic discharge summaries. A secondary aim is to 

propose a measure that may help close an important gap in hospital discharge processes: the 

frequent omission of driving advice from discharge summaries.  

A wide range of health problems impact upon one’s ability to drive safely (AMA 2010; 

Marshall 2008); for example, there is evidence that stroke survivors have a slight to moderate 

increase in crash risk (Marshall 2008). Of concern is that drivers are often unaware of their legal 

obligation to inform driver licensing authorities of relevant changes to their health (e.g. stroke, 

seizure, dementia) (Austroads 2012; Carmody et al. 2013b; NTC 2006).  

The Austroads national guidelines stipulate a non-driving period of two weeks after a transient 

ischaemic attack (TIA), a minimum of four weeks after stroke, and one month to two years after 

a seizure (Austroads 2012). Patients expect clinicians to advise them of applicable driving 

restrictions (Rowe & Owen 2001) during the course of a hospital admission. Yet, there is 

evidence that a large proportion of patients are not counselled regarding driving safety (Fisk, 

Owsley & Pulley 1997; Goodyear & Roseveare 2003; Gupta, Mehra & Gupta 2010; Kelly, 

Warke & Steele 1999; MacMahon, O’Neill & Kenny 1996; Orr & Elworthy 2008; Shareef et al. 

2009). A review of driving studies found several clinician-related factors were responsible for 

inadequate counselling: apathy; lack of knowledge; poor verbal communication skills; and 

incomplete discharge summaries (Frampton 2003; Goodyear & Roseveare 2003; Gupta, Mehra 
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& Gupta 2010; Kelly, Warke & Steele 1999; Ormerod & Heafield 2000; Orr & Elworthy 2008; 

Shareef et al. 2009).  

In a position paper addressing discharge planning, the Australian and New Zealand Society for 

Geriatric Medicine described the transfer of information between hospitals and general 

practitioners as an important aspect of patient care (Lim et al. 2009). Unfortunately, 

communication and information transfer at hospital discharge is often deficient (Johnstone, 

Bagnall & Chan 2003; Kripalani et al. 2007). Standardised electronic discharge summaries may 

improve the transfer of relevant information to general practitioners (Kripalani et al. 2007). 

There is evidence that electronic discharge summaries improve the quality and timeliness of 

discharge summaries and enhance communication between inpatient and outpatient health care 

services (O’Leary et al. 2009).  

Individuals who have sustained an acute stroke or TIA require advice regarding the resumption 

of driving. Thus, a busy tertiary hospital stroke unit was deemed an appropriate service to 

sample. The present study is, to our knowledge, the first to assess the inclusion of driving advice 

in Australian discharge summaries.  

Methods 

Design 

This quantitative study involved a retrospective audit of driving advice provided by junior 

hospital doctors as noted in inpatient electronic discharge summaries.  

Setting 

This study was undertaken in the stroke unit of a 500-bed university-affiliated teaching hospital 

in regional New South Wales, Australia. The hospital serves a large catchment area with a 

population of 275,983 people, 28% of whom are older than 55 years (ABS 2011a). Annually 

there are a total of 540 inpatient admissions to the stroke unit.  
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Sample 

The sample comprised electronic discharge summaries created by junior hospital doctors during 

one month, August 2012, for patients who were discharged from the stroke unit.  

Data collection 

In September 2012, all data was retrieved from an electronic medical records database. 

Electronic discharge summaries were examined using a datasheet developed by two of the 

authors (JC and MC). The datasheet consisted of nine items: age; gender; diagnosis; inpatient 

complications; relevant co-morbidities; deficit at time of discharge; driving advice; length of 

stay; and discharge destination. Data were recorded in a confidential and de-identified manner. 

Descriptive statistics were applied in view of the sample size.  

Ethics committee approval 

This study was approved by the local human research ethics committee (HE 12/327) and 

hospital research governance directorate. 

Results 

A total of 41 electronic discharge summaries were created during the month selected (i.e. 100% 

of stroke unit electronic discharge summaries). As three of the patients died during 

hospitalisation, a total of 38 electronic discharge summaries were used for analysis.  

Demographic profile of patients 

The initial sample (n = 41) consisted of electronic discharge summaries for 20 males and 21 

females with an age range of 25 to 97 years (mean 72.1 years). At the point of discharge, a final 

diagnosis of stroke was recorded for 20 patients, TIA for nine patients, and seizure for four 

patients (n = 29). Three patients received a combined diagnosis (e.g. stroke and seizure). Other 

diagnoses included undetermined (n = 3), migraine (n = 2), cerebral hypoperfusion, 

meningioma, peripheral vertigo, Bell’s palsy, hypertensive crisis, delirium and viral 

encephalitis.  
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Patient length-of-stay ranged from 0.9 to 63.8 days (mean 10.5 days, median 6.6 days); 19 

individuals had clinically returned to normal by the time of discharge. However, a further 19 

had residual neurological deficit when discharged. Discharge destination was identified as home 

(n = 24), rehabilitation unit (n = 11), died (n = 3), other hospital (n = 2), or unknown (n = 1). 

All summaries were assessed to establish the existence of co-morbidities relevant to driving 

safety: dementia (n = 1) and epilepsy (n = 3) were identified in four patients. In addition, each 

electronic discharge summary was screened to identify inpatient complications relevant to 

driving safety (e.g. myocardial infarction, ventricular tachycardia). This yielded four events in 

three patients: major surgery; seizure; TIA; and pulmonary embolism. 

Driving advice provided 

Driving advice was recorded in only eight (21.1%) electronic discharge summaries. No driving 

advice was found in the remaining 30 summaries (78.9%). Patients who experienced major 

complications and patients discharged to rehabilitation did not have driving advice recorded in 

their electronic discharge summaries. 

Twenty-five patients were discharged from the hospital with a diagnosis of stroke or TIA; seven 

(28%) had driving advice recorded in their discharge summary. One patient with viral 

encephalitis was provided with written driving advice. Patient discharge diagnosis by driving 

advice is displayed in Figure 7. One-third of patients discharged home (n = 8) had driving 

advice recorded in their discharge summaries. Driving advice by discharge destination is 

displayed in Figure 8. 
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Figure 7. Driving advice by diagnosis as recorded in 38 electronic discharge summaries  

 

 

Figure 8. Driving advice by discharge destination as recorded in 38 discharge summaries 
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Discussion 

The key finding of this study is that driving advice is frequently omitted from in-patient hospital 

electronic discharge summaries for individuals who have sustained a stroke or TIA. 

Specifically, 72% (18/25) of patients with a diagnosis of stroke or TIA did not receive written 

advice regarding driving restrictions. Of concern is that none of the four individuals who 

presented with seizure had driving advice recorded in their discharge summaries. An 

unexpected finding was that patients who developed major complications during hospitalisation, 

or were discharged to a rehabilitation service, were not provided with written driving advice. 

These findings highlight an important discrepancy between national driving guidelines 

(Austroads 2012) and local clinical practice.   

Fisk, Owsley & Pulley (1997) reported that 48% of active pre-stroke drivers did not receive 

driving advice from any source after their stroke. A retrospective review of the medical records 

of patients who had sustained a TIA or stroke, were deficit-free and discharged directly home 

found that driving advice was not recorded (n = 30) (Goodyear & Roseveare 2003). A review of 

the medical records of 118 Scottish patients admitted with psychosis established that only 5.1% 

(n = 6) of discharge summaries contained driving advice (Orr & Elworthy 2008). The authors 

suggested that the introduction of a standardised discharge summary with relevant prompts 

would ensure patients receive appropriate driving advice. Shareef et al. (2009) proposed that 

patients discharged from an emergency department with a diagnosis of seizure, syncope or 

altered level of consciousness should receive written driving advice. The authors recommended 

that a checkbox be added to electronic discharge summaries to encourage the inclusion of 

appropriate written advice. 

Poor documentation of driving status and/or driving advice in discharge summaries may be 

multi-factorial in origin. First, junior hospital doctors often write numerous discharge 

summaries daily whilst simultaneously requesting consults, answering pages, and writing 

orders. Second, senior clinicians may not raise the issue of driving safety during ward rounds. 

Third, electronic discharge summaries may not incorporate a driving advice prompt. Thus, it 
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would appear that there is no agreed approach for busy, multi-tasking, junior doctors regarding 

the inclusion of driving advice in discharge summaries. Greysen et al. (2012) argued that 

targeted interventions are needed to improve existing discharge care practices in teaching 

hospitals. 

A strength of the present study is the sampling of a patient group in need of explicit driving 

advice. An additional strength relates to the use of a pragmatic retrospective design. A 

prospective study could introduce observer bias if an investigator were a member of the unit 

under study (Hróbjartsson et al. 2012). A limitation of the current study was the inability to 

determine pre-admission driving status or prior discussions with doctors regarding driving 

restrictions. However, given that 63.5% of NSW residents aged 65 and over hold a class C 

licence (ABS 2011b; RMS 2012), one would anticipate that approximately 26 of the 41 study 

participants were licence holders. This limitation could have been overcome by contacting 

patients post-discharge, but ethical approval was not sought to do so. Given the exploratory 

nature of this study, a small sample size was drawn from a single centre. In spite of this 

limitation, it is hoped that the findings will prompt discussion amongst clinicians thereby 

facilitating review of existing discharge practices in other hospitals and possibly the conduct of 

larger studies examining this issue. 

The electronic discharge summaries selected for analysis in this study were completed by post-

graduate year two (PGY-2) doctors; in reality, most hospital discharge summaries are compiled 

by PGY-1 or PGY-2 doctors. Although this task affords junior doctors valuable experience, a 

crucial component of ongoing medical care is allocated to the least experienced member of 

often large, multi-disciplinary clinical teams (Johnstone, Bagnall & Chan 2003). Perhaps not 

surprisingly, the use of template-based discharge summaries has been shown to be more 

satisfactory than narrative summaries (Johnstone, Bagnall & Chan 2003; Orr & Elworthy 2008). 

In view of the findings of the present study and a review of the available literature, the authors 

propose that a simple driving advice checkbox template (Figure 9) be included in all electronic 

discharge summaries.  
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Driving Advice 
 

Fit to drive      

Not fit to drive   

Other (see text)   

May resume driving in           weeks/months  

 

Figure 9. Proposed electronic discharge summary driving advice check-box template 

 

Conclusion 

Stroke survivors are frequently keen to resume driving (Marshall et al. 2007). However, in this 

study, we have shown that driving advice is omitted from the majority of electronic discharge 

summaries. This has important medical, ethical, and societal implications (Rowe & Owen 

2001). Moreover, it highlights a striking gap in current clinical practice. The simple measure we 

have proposed, if adopted widely, could reduce the risk of unfit patients resuming driving 

(Marshall 2008), improve continuity of care, and enhance communication between health care 

providers. Future research could evaluate the impact of such a template upon: (i) patients; (ii) 

general practitioners; and (iii) hospital staff (e.g. doctors, nurses, occupational therapists). 

What this study adds 

 A large proportion of individuals over the age of 65 hold a class C licence. 

 Current documentation of driving advice in discharge summaries is poor. 

 A discharge summary driving advice checkbox may serve as a useful aide-mémoire for 

both junior and senior doctors. 
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CHAPTER 9: Driving and dementia: equity, obligation and insurance 

 

Article published in the Australasian Medical Journal 

Carmody, J, Carey, M, Potter, J, Marchetti, E, Traynor, V & Iverson, D 2014, ‘Driving and 

dementia: equity, obligation and insurance’, Australasian Medical Journal, vol. 7, pp. 384-387. 
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Introduction 

Driving is a complex task, yet some people with dementia are capable of driving safely (AA 

NSW 2010; ANZSGM 2010; Austroads 2012; Breen et al. 2007; Fox & Bashford 1997). As 

driving a vehicle is a privilege and not a right (AMA 2008; Lipski 1997; Wilson & Pinner 

2013), clinicians are often called upon to provide guidance regarding their patients’ ability to 

drive safely (Breen et al. 2007; Carmody et al. 2013b; Carmody, Traynor & Iverson 2012a). The 

Australian Bureau of Statistics has predicted that by 2056, one in four Australians will be aged 

over 65 (ABS 2008). Older members of our community are increasingly dependent upon the 

private car as their preferred, and in some cases only viable, mode of transport (AA NSW 2010; 

Wilson & Pinner 2013). Given that the prevalence of dementia rises with age, we can expect an 

increased number of drivers with dementia on our roads (AA NSW 2010). As outlined in the 

National Health and Medical Research Council 2013-15 Strategic Plan, Australian Health 

Ministers have designated dementia and injury prevention as National Health Priority Areas 

(NHMRC 2012). Thus, there now exists both an impetus and an opportunity to address the issue 

of driving and dementia on a national level. The purpose of this editorial is to consider (i) the 

social impact of a loss of licence, (ii) driver and health professional obligations to report 

conditions that can adversely affect driving, and (iii) the response of motor vehicle insurers to 

the issue of driving with dementia.  

Equity: city versus country 

Almost two decades ago, PS Lipski (1997) touched upon the social isolation endured by rural 

drivers with dementia when they lose their licence. A century earlier, Henry Lawson (1890) 

expressed concern in the Albany Observer that ‘the voices of the country people are scarcely 

ever heard on momentous questions’. Given that maintaining mobility and independence are 

key concerns of older citizens (ANZSGM 2010; Buys et al. 2012; Huber 2010), retirement from 

driving can represent a life-changing event, and particularly so for people living in rural and 

regional Australia (Ibrahim, Bandopadhayay & Ley 2013).  
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Sadly, the topic of retirement from driving is often shrouded in taboo (Buys et al. 2012). The 

consequent lack of planning of driving retirement places older drivers at risk of social isolation. 

Add to this the findings of a recent Queensland study, which reported that the key determinants 

of transport use by older people are: (i) convenience; (ii) affordability; (iii) availability; and (iv) 

health (Buys et al. 2012). Therefore, those who live in non-urban areas must endure a form of 

geographical inequity; i.e. inadequate access to public transport. This emerging dilemma 

prompted Fox and Bashford (1997) to call for improved planning and the provision of safe, 

convenient and affordable transport options for older non-drivers. More recently, Ibrahim et al. 

(2013) have used both print and visual media to highlight the challenges faced by clinicians 

when assessing geographically isolated drivers with dementia for fitness to drive. 

Obligation to report 

All drivers in Australia are required to report to the driver licensing authority (DLA) any illness 

or health condition that may affect their ability to drive safely (e.g. dementia, epilepsy). 

Accordingly, drivers who fail to notify the DLA may be liable at common law if they 

knowingly continue to drive with a condition that can adversely affect their driving (Austroads 

2012). The Austroads Assessing Fitness to Drive guidelines (2012) were recently updated and 

warn drivers that there may be long-term financial, insurance and legal consequences if they do 

not report relevant impairments to the DLA. However, many drivers (46% in one study (AA 

NSW 2010)) are unaware of their obligation to report. Dementia is often accompanied by a 

range of cognitive deficits (e.g. loss of insight, judgement, planning) which may impede 

reporting.  

Perhaps not surprisingly, there have been calls by clinicians for driver licences to clearly display 

a reminder of the necessity to report pertinent medical conditions to the DLA (AA NSW 2010; 

Beran & Devereux 2007; Carmody et al. 2013b). Only health professionals practising in South 

Australia and the Northern Territory are obliged to report unsafe drivers to the DLA (Austroads 

2012). Furthermore, clinicians in South Australia are required to inform individuals of their 

intent to notify the DLA (Motor vehicles act 1959). In all but one state (Queensland) and one 
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territory (Northern Territory), statute provides both civil and criminal indemnity for health 

professionals who report drivers they believe to be unsafe. In Queensland, although clinicians 

are exempt from civil and administrative liability, no explicit exemption from criminal liability 

exists. Health professionals in the Northern Territory are not afforded indemnity from civil or 

criminal liability. Six years ago, the Australian Medical Association (AMA) (2008) proposed 

that (i) mandatory reporting is unacceptable, and (ii) doctors should be protected in law 

regardless of whether they report an unsafe driver. Unfortunately, the requisite state-based 

legislative amendments have not yet ensued.  

Thus, many health professionals remain unsure as to whether they are obliged to notify their 

local DLA of unsafe drivers (Carmody et al. 2013a; Carmody et al. 2013b). This is reflected by 

a lack of driving advice in hospital discharge summaries (Carmody et al. 2013d; Gupta, Mehra 

& Gupta 2010; MacMahon, O’Neill & Kenny 1996; Rowe & Owen 2001). Given that people 

aged 65 and over account for 39% of all Australian hospital separations (AIHW 2013), there 

exists a valuable but missed opportunity to provide and record driving advice. Sole reliance 

upon the acute hospital sector for this purpose is, however, unwise for several reasons: (i) 

unsafe drivers without need for admission are missed; (ii) falling lengths of stay preclude 

meaningful safety assessments; and (iii) acutely unwell patients are likely to perform poorly if 

tested whilst hospitalised. 

Insurance implications 

There is a dearth of research addressing the issue of dementia and motor vehicle insurance. A 

literature search of MEDLINE from 2004 to 2014 using the key words driving, dementia and 

insurance failed to yield any relevant papers. Moreover, little is known of the approach motor 

vehicle insurers adopt towards drivers with dementia. A study of three insurance providers by 

Alzheimer’s Australia NSW (2010) concluded that insurance company guidelines are neither 

clear nor consistent for drivers with dementia. In order to explore this issue further, we 

contacted eight Australian motor vehicle insurance company claims managers. All stated that a 

pre-existing diagnosis of dementia does not preclude application for motor vehicle insurance 
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(personal correspondence). Furthermore, if applicants hold a valid driver licence then a 

diagnosis of dementia does not impact negatively upon one’s access to different forms of 

insurance cover (e.g. comprehensive, third party). This approach is in line with the Insurance 

Council of Australia Code of Practice (i.e. insurers will only ask for and take into account 

relevant information when assessing applications) and mirrors the stance adopted by the 

Association of British Insurers (Breen et al. 2007). Of concern, however, is that drivers with 

dementia may erroneously assume that the mere possession of motor vehicle insurance equates 

to indefinite fitness to drive. 

Conclusion 

Current projections are that almost one million Australians will have dementia by 2050. Hence, 

there is a pressing societal need to meet the transport needs of older citizens, and specifically 

individuals with dementia. Inadequate or inaccessible public transport for rural and regional 

communities remains an important barrier to retirement from driving. While the Federal 

Government recognises the need to cater for the changing needs of the older population, the 

State Government approach remains inconsistent. The time has come to cross the Rubicon (i.e. 

pass a point of no return) by (i) improving access to alternative forms of transport, and (ii) 

harmonising State legislative frameworks in line with the AMA position statement (2008).
 

Health professionals (including general practitioners) are well placed to remind individuals that 

the Austroads guidelines (2012) stipulate that a diagnosis of dementia precludes their holding an 

unconditional licence. Furthermore, if an individual continues to drive (despite their doctor's 

advice) and does not notify the DLA, they are not fulfilling their legal obligations. Should the 

driver become involved in a motor vehicle accident under these circumstances and it is 

determined that dementia was a contributing factor, s/he may be subject to prosecution. 

Individuals with dementia are often reluctant to raise the issue of driving with their general 

practitioner and vice versa (Carmody, Traynor & Iverson 2012a). It is conceivable that drivers 

are similarly reticent to notify motor vehicle insurers of a diagnosis of dementia. It would 
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appear that Australian motor vehicle insurers do not decline or restrict coverage for clients with 

dementia. In addition, it seems that many insurers simply require applicants to possess a valid 

driver’s licence. We propose that increased community and clinician awareness of Australian 

insurer expectations may facilitate otherwise difficult discussions or decisions about driving, 

dementia and insurance.  

Assessing fitness to drive by clinicians is fraught with hazards (Carmody et al. 2013b; 

Carmody, Traynor & Iverson 2012a). No single office-based assessment tool can be used to 

determine driving safety (Iverson et al. 2010). Accordingly, some patients opt for an 

occupational therapist on-road driving assessment. Unfortunately, such assessments are: (i) 

costly (approximately $500-$700); (ii) not easily accessible for individuals living in regional or 

remote areas; and (iii) not well suited to assess progressive neurological disorders (e.g. 

dementia, motor neurone disease) as repeated testing is required (e.g. every six months). In 

contrast, stable medical conditions (e.g. past stroke, amputation or polio) are well suited to 

occupational therapist on-road driving assessment: a helpful option for clinicians, particularly if 

they are unsure as to how to proceed. Although failure at an on-road assessment may have a 

negative impact upon a doctor-patient relationship, the long-term benefits to an individual, their 

family and the broader community are of much greater importance.   

There is a clear need to improve the existing assessment and reporting pathways vis a vis fitness 

to drive. In addition to strategies suggested elsewhere (Carmody et al. 2013a; Carmody, Traynor 

& Iverson 2012a), perhaps driving advice should now be routinely incorporated in Australian 

hospital discharge summaries? This would lessen the considerable burden of assessment of 

fitness to drive largely (and perhaps unfairly) borne by general practitioners. 
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CHAPTER 10: Development and pilot testing of a decision aid for drivers with 

dementia 

 

Article published in BMC Medical Informatics and Decision Making 

Carmody, J, Potter, J, Lewis, K, Bhargava, S, Traynor, V & Iverson, D 2014, ‘Development 

and pilot testing of a decision aid for drivers with dementia’, BMC Medical Informatics and 

Decision Making, vol. 14, p. 19. 
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Background 

The rising global prevalence of dementia represents an increasingly important medical, societal 

and economic issue. Alzheimer’s Disease International (ADI) and the World Health 

Organisation (WHO) have identified dementia as a public health priority (2012). Worldwide, 

there are more than 35.6 million people living with dementia (WHO 2012). By 2050 this figure 

is projected to rise to 115 million and the ADI and WHO have called for a more dementia 

friendly society (WHO 2012). To achieve this goal there needs to be improved planning and 

provision for individuals living with dementia (Lancet Neurology 2012; WHO 2012). 

Dementia is a condition characterised by impairment of memory and at least one other cognitive 

domain (e.g. executive function, language, praxis) which interfere with daily function and 

independence (APA 2013). The incidence and prevalence of dementia increase with age (Blass 

& Rabins 2008). Although Alzheimer’s disease is the most frequent cause of dementia, other 

neurological disorders can be responsible (e.g. vascular dementia, Lewy Body dementia, 

frontotemporal dementia). For many patients, symptoms begin insidiously and may pass 

unnoticed for some time (Blass & Rabins 2008). As the condition progresses, the ability to drive 

safely is eventually lost (Breen et al. 2007). Yet, many individuals continue to drive after 

receiving a diagnosis of dementia (Carr, Shead & Storandt 2005; Herrmann et al. 2006). 

As our population is ageing, the number of older drivers is increasing (Department for transport 

2011; Eby & Molnar 2010; Martin, Marottoli & O’Neill 2009). Twenty years ago, 14% of all 

licence holders in the United States were aged 65 years or more (FHA 1993); today it is 16.3% 

(FHA 2011). In the United Kingdom, 18.8% of the driving population is over 65 years 

(Department for transport 2011). This dependence by older individuals upon private cars is 

multifactorial (Buys et al. 2012; Edwards et al. 2010): (i) access to a car provides a sense of 

control, self-worth and independence (Drazkowski & Sirven 2011; Snyder 2005); (ii) use of a 

car can enhance social interactions (Musselwhite & Haddad 2010); (iii) alternative forms of 

transport are often lacking (Kostyniuk & Shope 2003); and (iv) older drivers seldom plan for 

retirement from driving (Kostyniuk & Shope 2003). Furthermore, driving retirement is 
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negatively associated with depression (Marottoli et al. 1997), difficulty accessing services 

(Taylor & Tripodes 2001) and nursing home placement (Freeman et al. 2006). 

The subject of driving and dementia raises a range of important ethical and medico-legal issues 

(Berger & Rosner 2000; Brown & Ott 2004; Carmody et al. 2013b; Drazkowski & Sirven 2011; 

Snyder 2005). In essence, there is a need to balance road safety with the transport requirements 

of our ageing population (Breen et al. 2007; Carmody, Traynor & Iverson 2012a; Carmody, 

Traynor & Iverson 2012b; O’Neill 2007; O’Neill 2010). Unfortunately, much of the literature 

relating to driving and dementia focuses upon safety rather than mobility (O’Neill 2007). 

Achieving the correct balance can prove elusive as, despite the existence of evidence-based 

clinical guidelines (Carr et al. 2010; Iverson et al. 2010), many physicians simply do not raise 

the topic of driving retirement with individuals living with a dementia (Carmody et al. 2013a; 

Drickamer & Marottoli 1993; Jang et al. 2007). The need for such discussions is underscored by 

the fragility of older drivers and their elevated risk of injury in car crashes (Carr et al. 2010). 

The majority of older drivers do not have dementia. However, given that increasing age is the 

leading risk factor for developing dementia (Ropper & Samuels 2009), it is reasonable to expect 

more and more drivers with dementia on our roads. Thus, there is a pressing need to assist 

people with dementia in their decision making regarding retirement from driving. The overall 

purpose of this research project is to establish how a self-administered decision aid (DA) can 

assist drivers with dementia make decisions about driving retirement. The primary outcome 

measure was decisional conflict. The secondary outcome measures were knowledge, decision, 

satisfaction with the decision, booklet use and booklet acceptability. 

Use of such a DA promotes a shift in focus away from assessment of fitness to drive. Rather, it 

emphasises the need to facilitate planning for driving retirement. Such preparation for driving 

retirement has been likened to a Ulysses contract (Howe 2000; O’Neill 2010) (Ulysses asked his 

crew to tie him to the ship’s mast on the condition that they ignored his pleas to be released 

when seduced by the song of the sirens (O’Neill 2010)). It is anticipated that, by adopting a 
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collaborative approach, individuals living with a dementia will be more likely to raise the 

subject of driving retirement with their family, carer or health care professional. 

Theoretical considerations 

Decision making refers to the process of making choices between different courses of action or 

inaction; this process involves weighing up uncertain positive and negative outcomes, leading to 

decisional conflict (O’Connor, Jacobsen & Stacey 2002; Prunty et al. 2008). DAs facilitate 

patient involvement in decisions about their health care leading to decisions which are informed 

and consistent with one’s values (Feldman-Stewart et al. 2007; O’Connor et al. 1998). A recent 

Cochrane review (Stacey et al. 2014) established that DAs: (i) improve knowledge; (ii) reduce 

decisional conflict; (iii) clarify expectations of possible benefits and harms; (iv) lead to choices 

consistent with informed values; and (v) result in greater participation in decision making. 

Furthermore, DAs appear to have a positive effect on communication with health professionals 

despite a variable effect on actual choices (Stacey et al. 2014). Given that patients’ health care 

needs and preferences vary, it is appropriate to tailor communication strategies accordingly 

(Bensing, Rimondini & Visser 2013). 

The Ottawa Decisional Support Framework (ODSF) (O’Connor 2006) is a theoretical 

framework which is used to address the uncertainty or decisional conflict which may arise 

around health care choices. This framework consists of three components: (i) decisional needs; 

(ii) decisional support; and (iii) decisional quality. In line with this framework, the authors 

aimed to meet the decisional needs of drivers with dementia by providing them with adequate 

support so as to enhance the quality of their decision making process. The ODSF has been used 

to develop other dementia-related DAs: (i) respite service choices by carers of people with 

dementia (Stirling et al. 2012); and (ii) feeding options in end-stage dementia (Hanson et al. 

2011). 
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Methods 

DDDA development 

The structure of this driving with dementia decision aid (DDDA) was informed by a wide range 

of resources: (i) the ODSF (O’Connor 2006); (ii) the Ottawa Personal Decision Guide 

(O’Connor & Stacey 2012); (iii) the Australian National Health and Medical Research Council 

guide ‘How to prepare and present information for consumers of health services’ (NHMRC 

1999); and (iv) the International Patient Decision Aids Standards (IPDAS) collaboration 

guidelines (Elwyn et al. 2006). 

The content of the DDDA was derived from a three-step approach. Firstly, relevant literature 

addressing driving and dementia was reviewed (Carmody et al. 2013a; Carmody et al. 2013b; 

Carmody, Traynor & Iverson 2012a;). The attitudes of drivers aged over 55 towards existing 

driving and dementia resources were also sought. This served to clarify important deficiencies 

which apply to currently available resources for individuals planning to retire from driving 

(Andrew, Traynor & Iverson 2011). Secondly, a development panel was formed which 

consisted of two clinicians and two senior academics. A draft DDDA was created and refined by 

the development panel using an iterative process. Thirdly, an expert review panel provided 

feedback on the draft DDDA. The panel comprised nine members from Australia (n = 7), 

Canada (n = 1), and the United Kingdom (n = 1), three of whom had experience in the 

development of DAs. Responses were sought around five categories: (i) layout; (ii) reading 

ease; (ii) length; (iv) accuracy; and (v) relevance. The findings were used to modify the draft 

DDDA. 

DDDA presentation 

The DDDA booklet (Appendix F) opens with a brief introduction which is followed by a guide 

on how to use the DA. Readers then progress through four key steps: (i) clarification of decision 

and values; (ii) decisional needs and support; (iii) considering the options; and (iv) advising 

others of one’s decision. Information about the impact of dementia upon driving skills is 
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included, and contact details for the Australian National Dementia Hotline are provided. To 

enhance reader engagement, detailed content (e.g. author affiliations, disclaimers, funding, 

references, scheduled updates) is provided at the end of the booklet. 

In line with the recommendations of health communication experts (Butow et al. 1998; Hibbard 

& Peters 2003; NHMRC 1999), a range of strategies were used to enhance reader understanding 

of the content of the DDDA. Information was presented clearly (e.g. large font size, A4 sized 

pages) and concisely (e.g. 12 pages long, short sentences). A Flesch reading ease of 84.1 and a 

Flesch-Kincaid grade level of 3.8 were achieved suggesting that most 4
th
 grade students would 

be capable of reading the booklet. The pilot version of the DDDA fulfills 40 of 47 IPDAS 

collaboration quality criteria and is registered on-line with the Ottawa Hospital Research 

Institute decision aid library inventory (Elwyn et al. 2006; OHRI 2014). The seven unmet 

quality criteria relate to the effectiveness of a DA and will be addressed in a randomised 

controlled trial. 

Pilot study 

This pilot study involved a pre and post study design. Recruitment was undertaken over eight 

months in 2012. Ethical approval was provided by the regional Human Research and Ethics 

Committee and the local health district Research Governance Office. Potential participants were 

approached at two sites in regional New South Wales, Australia: (i) a university-affiliated 

tertiary hospital Aged Care dementia clinic; and (ii) a community-based Primary Care center. 

Inclusion criteria consisted of: (i) a history of dementia (self-reported or clinically confirmed) 

regardless of duration or severity; (ii) current driver; (iii) ability to read English; and (iv) ability 

to provide written consent to participate. Individuals who no longer drive were excluded. A 

convenience sampling technique was used to recruit participants; thus, individuals living with a 

dementia who were patients within these services were approached about possible participation. 

Potential participants were asked by their treating clinician if they were interested in learning 

more about a study on driving and dementia. 
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Procedures 

Individuals who expressed interest in becoming involved in this study were provided with a 

participant information sheet and a consent form. Signed consent forms were returned via reply-

paid envelope. A research assistant telephoned each participant to complete a pre-booklet 

survey. The pilot version DDDA (Appendix F) was then mailed to participants. One week later, 

a post-booklet survey was conducted thus affording participants adequate time to reflect upon 

the contents of the booklet. 

Measures 

Participant demographics, knowledge, decision (about driving retirement) and decisional 

conflict were recorded during the pre-booklet survey. Except for the demographic details, the 

post-booklet survey assessed the same measures in addition to booklet use, booklet 

acceptability, and satisfaction with decision. In addition, open-ended questions were included at 

the end of the post-booklet survey to assess the acceptability of the DA by participants. 

The primary outcome measure, decisional conflict, was measured with a low-literacy decisional 

conflict scale (O’Connor 2014a) previously used in other DA studies (Smith et al. 2010). This 

scale measures personal perceptions of (i) uncertainty in choosing options, and (ii) modifiable 

factors contributing to uncertainty (O’Connor 2006). The secondary outcome measures 

(knowledge, decision, satisfaction with decision, booklet use and booklet acceptability) were 

assessed using existing tools. Dementia knowledge was measured using a 10-item survey based 

on the Ottawa knowledge questionnaire template (O’Connor 2014b). The content of the 

dementia knowledge quiz was informed by reviewing the available literature relating to 

dementia and driving. Participants’ decision regarding driving was recorded as: (i) stop driving 

now; (ii) drive less; (iii) stop driving later; (iv) unsure; or (v) other. Satisfaction with decision 

was measured using a validated satisfaction with decision scale (Holmes-Rovner et al. 1996). 

Booklet use was reviewed by establishing the length of time required to read the booklet, and 

whether assistance was required by the participant to use it. Booklet acceptability was measured 



106 

 

 

using an eight-item survey adapted from the Ottawa acceptability tool (O’Connor & Cranney 

2014): this component of the post-booklet survey was used to seek feedback from participants 

on how the booklet could be improved. Descriptive statistical analysis was performed using 

SPSS version 21 (IBM, Chicago, USA). 

Results 

Twelve participants completed the pre and post-booklet surveys: nine males and three females 

(Table 3). The mean age was 75.4 (range 66–88, SD 6.7). The living arrangements of 

participants included living at home with a spouse/partner (n = 9), living alone (n = 1) and 

living in a nursing home (n = 2). The highest level of education among participants was: 

primary school (n = 3); high school (n = 3); certificate/diploma (n = 4); undergraduate degree 

(n = 1); and post-graduate degree (n = 1). All participants were either unemployed or retired. 

The mean duration of driving experience was 54.4 years (range 40–69, SD 7.9). One participant 

was instructed by a doctor to stop driving two weeks prior to entering the study but was, up until 

that time, still driving and doing so daily. The remaining participants (n = 11) were active 

drivers: two to six times per week (n = 3); once a day (n = 4); and more than once a day (n = 4). 

A mean booklet reading time of 30 minutes was reported (range 5–60, SD 20.7). All but two 

participants (n = 10) read the booklet without assistance. 

  



107 

 

 

Table 3. Demographic characteristics of study participants 

 

Variable       Participants 

 

Age (mean) 

 

75.4 years 

Gender 9 males / 3 females 

Living arrangements  

With spouse/partner at home 9 (75%) 

With other family at home - 

Alone at home 1 (8.3%) 

Hostel - 

Nursing home 2 (16.6%) 

Other - 

Highest level of education  

Primary school 3 (25%) 

High school 3 (25%) 

Certificate/diploma 4 (33.3%) 

Undergraduate degree 1 (8.3%) 

Postgraduate degree 1 (8.3%) 

Employment status  

Employed - 

Unemployed / retired 12 (100%) 

Volunteer worker - 

Length of driving experience (mean) 54.4 years 

Driving frequency  

Less than once a week - 

Once a week - 

Two to six times per week 3 (25%) 

Once a day 4 (33.3%) 

More than once a day 4 (33.3%) 

 

The mean knowledge score was 5.3 pre-booklet (SD 2.4); this rose to 5.8 post-booklet (SD 2.6) 

(maximum possible score = 10). When asked which driving option was preferred, participants 

chose: stop driving now (n = 10 pre-booklet, n = 7 post-booklet); drive less (n = 0 pre-booklet, 

n = 1 post-booklet); stop driving later (n = 1 pre-booklet, n = 1 post-booklet); and unsure (n = 1 

pre-booklet, n = 3 post-booklet). The low-literacy decisional conflict scale results range from 

zero to 100 (a high score indicates high decisional conflict) (O’Connor 2014a). A mean score of 

22.5 was recorded pre-booklet (range 0–60, SD 17.1); this fell to 7.5 post-booklet (range 0–30, 
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SD 9.7). Post-booklet satisfaction with decisions about driving retirement was high (mean 

4.68/5, range 4.16-5, SD 0.3). 

All participants found the length and information content of the DDDA to be ‘just right’ (Table 

4). A large majority described the booklet as balanced (83.3%) with information presented in a 

‘good’ or ‘excellent’ manner (91.6%). Most participants (91.6%) felt that the DDDA helped 

them decide about driving and all would recommend the booklet to others. Qualitative feedback 

regarding the booklet was favourable (Table 5). 

 

Table 4. Decision aid acceptability 

 

Variable        Participants 

 

Information presentation  

Poor  - 

Fair 1 (8.3%) 

Good 3 (25%) 

Excellent 8 (66.6%) 

Booklet length  

Too long - 

Too short - 

Just right 12 (100%) 

Was there enough information to decide about driving?  

Too much information - 

Too little information - 

Just right 12 (100%) 

Was the booklet balanced?  

Slanted against driving 1 (8.3%) 

Slanted in favor of driving 1 (8.3%) 

Balanced 10 (83.3%) 

Was the booklet useful in helping decide about driving?  

Yes 11 (91.6%) 

No 1 (8.3%) 

Would you recommend the booklet to others?  

Yes 12 (100%) 

No - 
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Table 5. Qualitative feedback from participants and family 

 

Question      Responses 

 

Was the booklet useful in  

helping decide about driving? 

• Found it very useful. 

• Did not feel it was relevant for me. 

• Interesting – made him [husband] think about 

the issue. Had not really considered it before. 

• Very helpful. Used it to have a roundtable 

discussion with grown children and husband. 

  

What did you like about the booklet? • Reasonably fair and easy to read. 

  • Well set out, clearly organised, easy to 

understand. 

  • The checklists were helpful. 

• A lot of good information. It included things 

that people need to know. Enjoyed filling check 

boxes. 

  • Very easy to navigate. The options in the 

checklists are very comprehensive. All steps are 

very clear. 

  • The booklet brought home some things that 

we had already been thinking about, and helped 

to put them into practice. It has made us change 

the way we do things. It is brief, to the point. 

  • The content is very relevant to others, not just 

dementia. Good to use as a tool to start 

conversation with others. 

  

How do you think we could  

improve the booklet? 

• No, it covers everything well. 

• Have more people review it. 

• Be more specific when referring to doctor – 

do you mean general practitioner? 

 

Discussion 

The purpose of this research was to establish if a self-administered DA can assist drivers with 

dementia make decisions about driving retirement. This pilot study provided an opportunity for 

individuals with dementia, who are often excluded from medical research, to express their views 

about the decision to retire from driving (Taylor et al. 2012). Overly restrictive study protocols 

often preclude the recruitment of older participants (Zulman et al. 2011), and particularly people 
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with cognitive impairment or multiple co-morbidities. Thus, individuals with dementia can be 

denied access to new interventions or therapies. This study helped to redress this imbalance 

through the development and preliminary evaluation of a DA for drivers with dementia. 

Most participants completed the booklet without assistance, requiring an average reading time 

of 30 minutes. A concerted effort was made during the development phase to ensure the study 

booklet was clear, concise and sensitive to the needs (e.g. cognitive requirements) of individuals 

with dementia. As reported in the development of a low literacy DA elsewhere (Elwyn et al. 

2009), simple strategies were employed to improve the readability of the DDDA and reduce the 

cognitive effort required (Hibbard & Peters 2003) by using: (i) large font size; (ii) active voice; 

(iii) short sentences; and (iv) simple diagrams. Consequently, a low Flesch-Kincaid reading 

grade level of 3.8 was achieved. 

The IPDAS collaboration criteria (Elwyn et al. 2006) serve as a validated measure of DA 

quality, as well as a useful guide in the development of new DAs. The DDDA rated highly in 

two of three quality domains: (i) content 20/20; (ii) development process 20/20; and (iii) 

effectiveness 0/7. The final version of the DDDA booklet will be forwarded to the IPDAS 

instrument assessment team in Cardiff, United Kingdom (Elwyn et al. 2009) for an objective 

assessment against IPDAS quality criteria. This will serve two important functions: (i) confirm 

that the DDDA has undergone comprehensive and rigorous development; and (ii) provide 

assurance that it satisfies internationally agreed standards of quality. 

It is widely acknowledged that the recruitment of individuals with dementia is fraught with 

challenges (Iliffe et al. 2011; Wilcock et al. 2007). Accordingly, a limitation of this pilot study 

is its low sample size. An additional limitation is the absence of delayed follow-up data (e.g. six 

month follow-up survey). Notwithstanding these limitations, encouraging improvements in 

participant knowledge and decisional conflict were observed following use of the DDDA. In 

addition, booklet acceptability was high and qualitative feedback from participants was 

favourable. In view of these preliminary findings, a randomised controlled trial has been 

initiated to better understand the clinical impact of the DDDA (ACTRN 12613000174785). A 
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potential limitation of this pilot study is the nature of the literature review which informed the 

development of the DDDA. A systematic review was not undertaken: (i) to avoid undue 

replication of existing reviews; (ii) as a low yield of additional relevant studies was anticipated; 

(iii) as it was unlikely to alter the DDDA development; and (iv) as it was unlikely to alter the 

methods, results or outcomes of this pilot study. 

Conclusion 

Discussion with individuals with dementia about driving retirement often represents a 

challenging clinical encounter for health professionals (Carmody et al. 2013a; Carmody et al. 

2013b; Carmody, Traynor & Iverson 2012a). A Pyrrhic victory may ensue whereby individuals 

with dementia are instructed to cease driving yet they neither heed their clinician’s advice nor 

return for medical review. Thus, there exists a clear need to facilitate conversations related to 

early retirement from driving. Ideally, such discussions would occur shortly after a diagnosis is 

reached. This pilot study demonstrates how a multi-faceted approach (i.e. development panel, 

review panel and field testing) resulted in the creation of a feasible and acceptable DA for 

individuals with dementia. This DDDA provides a simple and balanced outline of the benefits 

and risks of driving. It facilitates clarification of values, promotes planning for retirement from 

driving and encourages the reader to speak with their doctor. The DA resource was developed in 

line with the IPDAS collaboration guidelines (Elwyn et al. 2006) and pilot tested by drivers 

with dementia. However, further research is required to evaluate the impact of this DA in the 

target group. Accordingly, a randomised controlled trial of drivers with dementia is currently 

underway. 

There is a need for a comprehensive and inclusive approach to older drivers with cognitive 

impairment (Carmody et al. 2013a; Carmody, Traynor & Iverson 2012a; Carr & Ott 2010; Jang 

et al. 2007). This study describes an intervention which contributes towards the achievement of 

an important goal: enhancing patients’ quality of life while simultaneously maintaining personal 

and public safety (Carr & Ott 2010). It is intended that, ultimately, the DDDA will be made 

freely available to patients, carers and clinicians by providing copies to (i) local, state and 
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national health care authorities, (ii) national road safety organisations, and (iii) relevant 

consumer support groups. The booklet is designed to facilitate discussion about a frequently 

neglected issue: driving retirement by individuals with dementia. Although the focus of this 

study was on drivers with dementia, the methods used should guide future DA development 

(e.g. driving and epilepsy, driving and sleep apnoea, dementia and management of finances). 
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CHAPTER 11: A prospective interventional cohort study of a decision aid for 

drivers with dementia 

 

Article submitted to the Australian and New Zealand Journal of Public Health, November 

2014 

Carmody, J, Veerhuis, N, Traynor, V & Batterham, M (submitted), ‘A prospective 

interventional cohort study of a decision aid for drivers with dementia’, Australian and New 

Zealand Journal of Public Health. 
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Introduction 

Increasing age is the principal risk factor for the development of dementia (Larson 2008). 

Although there is evidence that the incidence of dementia is falling, improvement in life 

expectancy will inevitably result in a net increase in the number of older people with dementia 

(Larson 2013). The issue of driving is critically important for people as they age (Ross et al. 

2009) prompting calls for the development of interventions to maintain the mobility of older 

adults (Ross et al. 2009). Given the rising number of drivers with dementia on our roads, the 

poor uptake of public transport by older people and the negative consequences of driving 

cessation (Martin et al. 2009), there is a clear need for novel strategies to enhance both personal 

independence and community safety (Yates 2014). 

Determination of fitness to drive by physicians is fraught with hazards (Breen et al. 2007). First, 

there is no test or historical feature that can accurately quantify driving risk (Iverson et al. 

2010). Accordingly, the American Academy of Neurology asserts that physicians can only 

make qualitative estimates of driving risk (Iverson et al. 2010). Second, the legal requirements 

to assess cognitively impaired drivers vary among states (and countries) and are subject to 

interpretation (Adler 2011; Carmody et al. 2013b). Physicians who report a driver with 

dementia in New York can face legal action for breach of patient confidentiality. Yet, 

physicians who fail to report a driver with dementia in California may face criminal misconduct 

charges (Snyder 2005). Third, physicians have different perceptions regarding their role in 

driving discussions and thus do not behave uniformly when faced with this issue (Adler 2011). 

A reluctance to address fitness to drive often stems from valid concerns (Jang et al. 2007). 

Although instruction to cease driving by a physician leads to fewer crashes (Redelmeier et al. 

2012), insistence upon abrupt driving cessation can (i) reduce quality of life, (ii) jeopardise the 

doctor-patient relationship, and (iii) burden family members (Jang et al. 2007). Last, the age-old 

tenets of primum non nocere (Carmody et al. 2013b) and cura personalis do impact upon the 

decision making process of physicians in their attempt to balance patient need and societal 

expectations in a just manner (Yates 2014). 
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Identifying and making a decision about one’s health can be difficult for patients. Decision aids 

are person-centered tools used when each option has benefits and harms that patients may value 

differently (Stacey et al. 2014). Specifically, decision aids are pamphlets, booklets, videos or 

web-based tools which help patients consider their options and encourage participation with 

health professionals in making a decision (Stacey et al. 2014). Designed to present balanced, 

evidence-based information, they provide patients and families with structured information 

about a clinical choice and promote shared decision-making (Elwyn et al. 2006; Hanson et al. 

2011). A recent systematic review confirmed that decision aids (i) improve people’s knowledge 

regarding options, (ii) reduce decisional conflict, (iii) encourage active participation in decision 

making, and (iv) enhance the accuracy of risk perception (Stacey et al. 2014).  

The present study involved testing the impact of a decision aid upon drivers with dementia. 

Notwithstanding the barriers posed by dementia-related research (Carmody, Traynor & 

Marchetti 2014), the authors sought to build upon a successful pilot study (Carmody et al. 

2014a) and other existing decision aids designed for people with dementia and their carers 

(Hanson et al. 2011; Mitchell et al. 2001; NHS 2013; Stirling et al., 2012). Although a range of 

reasonable interventions for drivers with dementia have been posited to date (Adler 2007; Breen 

et al. 2007; Classen et al. 2014; Yates 2014), a recent systematic review (Martin et al. 2012) 

highlighted the absence of randomised evidence regarding interventions which can (i) help safe 

drivers to remain mobile or (ii) reduce crashes. In this study, a user-friendly intervention (i.e. 

decision aid) was adopted, in keeping with Barry & Edgman-Levitan’s assertion (2012) that 

shared decision making represents the pinnacle of patient-centred care. Of particular relevance 

to clinical practice is the potential to promote early retirement from driving by people with 

dementia in a non-adversarial manner, thus preserving valuable doctor-patient relationships. 
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Methods 

Initially, this study was designed and conducted as a multicenter, open label, randomised 

controlled trial. A baseline telephone survey was conducted at the outset. This was followed by 

two more telephone surveys at one week and three months. Recruitment was undertaken widely 

throughout Australia and New Zealand. However, in view of a low participation rate at six 

months, the study design was altered to a prospective interventional cohort study. This approach 

ensured that half of all participants entered the intervention group.  

Study participants 

Drivers with dementia in Australia and New Zealand were recruited over a 15 month period 

from April 2013. Inclusion criteria consisted of: (i) a history of dementia (self-reported or 

clinically confirmed) regardless of duration or severity; (ii) current driver; and (iii) ability to 

read and speak English. Individuals who no longer drive were excluded. Age and sub-type of 

dementia had no bearing on recruitment. 

Intervention 

A driving with dementia decision aid (DDDA) served as the intervention in this study. The 

development and pilot testing of this tool have been described elsewhere (Carmody et al. 

2014a). No significant changes were made to the layout or content of the booklet given the 

positive feedback received from participants in the pilot study. The content of the DDDA was 

informed by a targeted literature review, a local development panel and a multidisciplinary 

international review panel. The structure of the decision aid was guided by the Ottawa 

Decisional Support Framework (OHRI 2014), Australian National Health and Medical Research 

Council guide ‘How to prepare and present information for consumers of health services’ 

(NHMRC 1999), and the International Patient Decision Aids Standards collaboration guidelines 

(Elywn et al. 2006). 

Initially, participants were randomly assigned to receive the DDDA or standard care. Upon 

receipt of written consent, a research assistant mailed the booklet to individuals within the 
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intervention group. Latterly, in view of low recruitment, all remaining participants were 

allocated a DDDA. Consequently, half of all participants were allocated to the intervention 

group (n = 10), and the remaining participants formed a control group which received standard 

care (n = 10). 

Outcome measures 

Participants underwent a total of three telephone surveys: (i) at entry into the study; (ii) at one 

week (post-allocation); and (iii) at three months. All surveys were conducted by an experienced 

research assistant.  

The primary outcome measure was decisional conflict. Decisional conflict refers to personal 

uncertainty about which course of action to take when choice among competing options 

involves risk, regret, or challenge to personal life values (LeBlanc et al. 2009). It can be 

influenced by several factors (e.g. inadequate knowledge, unclear values, inadequate support, or 

the perception that an ineffective decision has been made). In this study, it was measured with a 

low-literacy decisional conflict scale (OHRI 2014) as used in other DA studies (Smith et al. 

2010). This scale measures personal perceptions of uncertainty in choosing options and 

modifiable factors contributing to uncertainty.  

The secondary outcome measures were knowledge, decision, satisfaction with decision, booklet 

use and booklet acceptability. These were assessed with existing tools. Dementia knowledge 

was measured using a 10-item survey based on the Ottawa knowledge questionnaire template 

(OHRI 2014). The content of this dementia knowledge test was derived from relevant literature. 

Participants’ decision regarding driving was recorded as: (i) no change; (ii) stop driving now; 

(iii) drive less; (iv) stop driving later; or (v) other (e.g. unsure). Satisfaction with decision was 

measured with a widely used satisfaction with decision scale (Holmes-Rovner et al. 1996). 

Booklet use was assessed by establishing the length of time required to read the booklet, and 

whether assistance was required by the participant to use it. Booklet acceptability was measured 

using an eight-item survey adapted from the Ottawa acceptability tool (OHRI 2014): this 
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component of the second survey was used to seek feedback from participants on how the 

booklet could be improved. In addition, open-ended questions were included at the end of the 

second and third surveys to assess the acceptability of the DDDA.  

Additional measurements at baseline 

During the first telephone survey, in addition to the measures described above, demographic 

information was recorded (e.g. age, gender, level of education, living arrangements, frequency 

of driving, employment status, access to public transport). 

Sample size 

Originally, the sample size was calculated to detect the minimal clinically important differences 

between the decision aid group and the usual care group for the primary outcome. An effect size 

of 0.5 was considered clinically significant and has been reported in other randomised 

controlled trials of decision aids (O’Connor et al. 1998). With a sample size of 63 (in each 

group), the study would have an 80% power at a .05 significance level to detect an effect size of 

0.5 for decisional conflict. Despite a lower than anticipated number of participants, recruitment 

was ceased at month 15 due to time and budgetary constraints. Thus, a total of 20 participants 

were recruited; half of whom comprised the intervention group. 

Statistical analysis 

Descriptive statistical analysis was performed using SPSS version 22 (IBM, Armonk NY, 

USA). Linear mixed models were used to compare the changes in responses between groups 

over time. There were no significant group effects; the main effect for time and the interaction 

are reported. Exact tests were used to compare the proportions between groups with regard to 

their preferred decision.  

Ethical considerations 

The human research ethics committee of the University of Wollongong and Illawarra 

Shoalhaven Local Health District approved the study (HE12/016). Informed consent was 
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secured in writing from all participants. A guardian provided written consent for individuals 

incapable of doing so because of cognitive impairment. The study was prospectively registered 

with the Australian New Zealand clinical trials registry (registration number 12613000174785). 

Results 

Twenty drivers with dementia aged 49 to 85 (mean 72, SD 8.3) participated, four of whom were 

female. Most participants resided in Australia (n = 17) but three were from New Zealand. All 

lived at home. The vast majority (90%) reported driving more than once a week; 10% more than 

once a day. Access to public transport was described as poor or very poor by 15%. The past 

driving experience of drivers was recorded as 32 to 67 years (mean 54.5, SD 8.4). With regard 

to education levels, most had obtained a certificate/diploma or above (75%). Almost all were 

retired (90%) and, interestingly, many were engaged in volunteer work (25%). 

Half of the participants were allocated a booklet (n = 10). This group (i.e. the intervention 

group) reported a mean reading time of 26 minutes. Two people (20%) required assistance to 

read it. Many (80%) felt that the presentation of information was either good or excellent. 

Booklet length was deemed ‘just right’ by a large majority (90%). Most found the decision aid 

(i) to be balanced (80%), (ii) contained enough information to decide about driving (70%), and 

(iii) helped them decide about driving (70%). All would recommend the booklet to others. With 

regard to qualitative feedback, comments included ‘straight forward’, ‘easy to read and use’, 

‘helps you to discuss with your partner about driving’, ‘good insight into driving’, ‘gets you 

thinking’, and ‘persuaded me to look for additional support and seek help’.     

At baseline, the mean decisional conflict score was 25.8/100 (SD 21.9). In the intervention 

group, this dropped to 11 (SD 13.7) within one week, and remained low at three months (mean 

16.4, SD 21). In contrast, decisional conflict scores were higher in the control group at one 

week (mean 17.5, SD 12.3) and at three months (mean 19, SD 15.2). There was a trend for an 

overall time effect (p = .052), with the decrease between the baseline and week one assessments 

being of borderline significance (p = .05). However, the overall change between baseline and 



120 

 

 

three months (p = .705) or one week and three months (p = .10) were not significant. There was 

no significant difference between groups over time (p = .0639) (Figure 10). When the groups 

were pooled the change in time was significant (p = .049), again with the difference between 

baseline and one week (p = .048) being the only significant difference in the post hoc analysis. 

The difference from baseline to three months (p = .543) or one week to three months were not 

significant (p = 1.0). 

 

 

Figure 10. Mean decisional conflict scores in both study groups over time 

 

At the outset, the mean knowledge score was 6.25/10 (SD 2.2). Among those who received a 

booklet, the mean knowledge score rose to 7.5 (SD 2.2) one week later. At three months, their 

score was marginally higher at 7.7 (SD 1.8). Knowledge scores in the control group were lower 

at one week (mean 5.4, SD 2.1) and three months (mean 6.6, SD 1.3). There was no statistically 

significant overall time effect (p = .502) or difference between groups over time (p = .167) 

(Figure 11). 
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Figure 11. Mean knowledge scores in both study groups over time 

 

Originally, in terms of their preferred decision, 75% of participants (n = 15) selected ‘no 

change’, 15% chose to ‘stop driving later’ and 10% were ‘unsure’. One week after receiving the 

decision aid, 30% selected ‘no change’, 50% opted to ‘drive less’ and 20% preferred to ‘stop 

driving later’. At three months, 29% of the intervention group selected ‘no change’, 29% to 

‘drive less’, 14% to ‘stop driving later’ and 29% wished to consider ‘other options’. However, 

in the control group at week one, 60% selected ‘no change’ and 40% planned to ‘stop driving 

later’. At three months, 80% opted for ‘no change’ and 20% remained ‘unsure’. The differences 

between the groups were not statistically significant at baseline (p = 1.0). At one week the 

proportion that indicated they would drive less was statistically higher in the intervention versus 

the control group (p = .045). At three months there were no differences in proportions between 

groups (p = .470). 
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The mean satisfaction with decision score at baseline was 4.4/6 (SD .5). This rose slightly to 4.6 

(SD .4) at one week, and 4.5 (SD .3) at three months. In the control group, satisfaction with 

decision scores were lower at one week (mean 4.3, SD .4) and three months (mean 4.4, SD 0.5). 

There was no overall time effect (p = .915), or difference between groups over time (p = .62). 

Discussion 

The provision of counseling regarding risks of driving was recently selected as one of ten key 

dementia management quality measures by the multi-agency Physician Consortium for 

Performance Improvement (Odenheimer et al. 2013). In response, the present study confirmed 

that a self-administered decision aid, designed specifically for drivers with dementia, was 

acceptable, easy to use, reduced decisional conflict, improved knowledge levels and enhanced 

decisional satisfaction. Qualitative feedback was positive and all participants allocated the 

booklet would recommend it to others. Most participants described the decision aid as balanced 

and well presented. Furthermore, the majority found that it contained enough information and 

assisted them in reaching a decision regarding driving. These results are in keeping with the 

promising findings of an earlier pilot study (Carmody et al. 2014a) and a recent Cochrane 

review which affirmed the benefits of decision aids in clinical practice (Stacey et al. 2014).  

Dissemination 

To date, only a draft version of the DDDA was available on-line (Carmody et al. 2014a). Upon 

completion of data collection in the present study, the decision aid was made publically 

accessible free-of-charge to patients, carers and clinicians (Carmody et al. 2014c). In addition, it 

is now listed in the Ottawa Hospital Research Institute (OHRI 2014) decision aid inventory. 

Australian driver licensing authorities have expressed interest in displaying the DDDA at their 

registration offices nationally. At present, the authors are collaborating with academic 

colleagues in North Carolina with a view to modifying the DDDA for release in the United 

States in 2015. 
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Strengths  

Older adults and people with dementia are often under-represented in modern medical research. 

A review of 109 randomised controlled trials published in five leading medical journals found 

that more than 20% excluded participants aged 70 and older (Zulman et al. 2011). Taylor et al. 

(2012) in their systematic review of published research papers, found a pattern of frequent, often 

unexplained, and usually unacknowledged exclusion of people with cognitive impairment from 

geriatric research. Given the clear need for improved driving retirement planning among drivers 

with dementia, the authors of the present study ensured that the DDDA was trialed among the 

population of interest (i.e. regardless of age or dementia severity). This approach greatly 

enhances the external validity of the study. 

Limitations  

Originally, a much larger sample size was anticipated. Several measures were undertaken to 

enhance recruitment during the course of this study: (i) 15 month recruitment period; (ii) 350 

study flyers mailed to health professionals; (iii) group email to all members of the Australian 

and New Zealand Society for Geriatric Medicine; (iv) 69 press releases forwarded to local and 

national media agencies; (v) 11 presentations to relevant community/carer groups; (vi) nine 

radio interviews; and (vii) national advertisement in the Alzheimer’s Australia consumer 

newsletter. Notwithstanding such promotion, it is likely that multiple factors hampered 

recruitment. First, many participants probably found the study entry materials too difficult to 

understand. Although the DDDA was purposefully designed to be easy to read (Flesch reading 

ease 84.1, Flesh-Kincaid grade level 3.8), the ethics approval process stipulated that participants 

read two complex documents prior to enrollment; the consent form and participant information 

form readability levels were poor with Flesh-Kincaid grade levels of 12.5 and 9 respectively. 

Second, potential participants may have erroneously assumed that enrollment in the study would 

lead to licence cancellation (AA NSW 2010). Last, individuals who could not read and write 

fluently in English were excluded as the booklet is, currently, only available in English. 

Versions of the DDDA in other languages are now planned.  
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Conclusion 

The present study confirmed several benefits of a decision aid tailored specifically for drivers 

with dementia. This novel person-centered tool is acceptable and easy to use, reduces decisional 

conflict and improves knowledge levels. Perhaps future dementia-related decision aid research 

could focus on the specific needs of: (i) people with early-onset dementia; (ii) culturally and 

linguistically diverse groups; and (iii) individuals seeking guidance on advanced care planning, 

guardianship and power-of-attorney. However, the development of such interventions will 

require dementia-related research to be given greater primacy by clinicians, academics and 

funding bodies. 
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CHAPTER 12: Concluding remarks 

Preamble 

The research in this thesis by publication has extended current knowledge regarding dementia 

and driving. A pre-determined concise set of aims were realised during the course of this work. 

First, the approach adopted by doctors towards drivers with dementia was explored. This 

involved establishing the knowledge, attitudes and behaviour of hospital-based doctors. As 

suspected, a lack of inclusion of driving advice in electronic discharge summaries was 

confirmed. More broadly, Australian health professional reporting obligations and medico-legal 

frameworks vis a vis fitness to drive were explored. Second, a structured decision aid designed 

for drivers with dementia was developed, tested and successfully disseminated. This low-cost 

intervention was shown to reduce decisional conflict, improve knowledge levels, enhance 

decisional satisfaction and facilitate decision making about driving retirement. Third, this 

research informed debate, public policy and future research regarding driving and dementia. 

This was achieved by publishing (i) a review of the barriers to qualitative dementia research, (ii) 

a pragmatic management approach for general practitioners, (iii) an overview of dementia-

related decision aid use in primary care, and (iv) an in depth analysis of relevant ethical issues 

faced by Australian physicians. 

In this concluding chapter, a succinct overview of the project findings is presented. This is 

followed by a brief outline of the implications, limitations and strengths of this work. Some 

recommendations for future research are then suggested. Finally, a short summary encapsulating 

the core features of this thesis is provided.  

Overview of findings 

Health professionals are faced with an emerging global dilemma: how should they balance 

personal mobility with public safety? Given that legislative requirements vary considerably 

within and between countries, it behoves clinicians to accustom themselves to local laws and 

procedures. A brief synopsis of the subject of driving and dementia was provided in Chapter 2. 
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Specifically, the following areas were addressed: (i) the international context; (ii) the 

assessment of driving safety; and (iii) the impact of driving retirement. It was proposed that a 

pre-planned strategy addressing the transition to non-driving would obviate the need for 

clinicians to insist upon abrupt licence withdrawal when a patient becomes clearly unsafe. 

Recent extensive reviews of the dementia literature highlight a clear need for additional 

qualitative research to address the experiences of people with dementia and their carers. To date, 

the vast majority of published dementia research is quantitative in nature and attracts the bulk of 

government funding. Yet, qualitative dementia research is poorly resourced and less frequently 

published. In chapter 3, the contrast of qualitative dementia-related research with the more 

recognised quantitative approach was explored. It was proposed that inadequate funding 

represents the elephant in the room of dementia research. This chapter described and 

emphasised the need for qualitative dementia research, highlighted existing barriers, and 

outlined potential solutions. Examples of obstacles were provided and theoretical underpinnings 

were described. The recently announced increase in funding of dementia-related research by the 

Australian government is welcome news. However, several other barriers to qualitative 

dementia-related research remain. 

As our population ages, general practitioners are increasingly faced with the clinical dilemma of 

determining fitness to drive. Unfortunately, the clinical management of drivers with dementia is 

fraught with hazards. There is a considerable body of literature addressing driving and 

dementia. Much of this evidence is of a very high standard (e.g. systematic literature reviews 

(Breen et al. 2007; Iverson et al. 2010; Martin et al. 2013)). However, there is a paucity of 

research regarding interventions for this increasingly important medical, social and ethical issue. 

Thus, an overview of the complex subject of driving and dementia, as it relates to primary care, 

was prepared (Chapter 4). The purpose of this chapter was to assist general practitioners in their 

care of drivers with dementia. Accordingly, an evidence-based management strategy was 

proposed.  
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As a result of the complex care needs which accompany dementia, general practitioners are 

often called upon to address a range of challenging clinical issues. Chapter 5 offered an 

introduction on the use of decision aids by general practitioners when caring for patients with 

dementia. Decision aids are evidence-based tools which can help people participate in choosing 

among health care options. In contrast to advanced care plans, individual medical decision aids 

only address a single topic of clinical relevance. Several existing high-quality dementia-related 

decision aids, of relevance to primary care, were described. In addition, obstacles which can 

arise during the development of dementia-related decision aids were explored. For the purposes 

of this chapter, the selected decision aids were chosen following a critical review of the 

pertinent literature. The evidence supporting each decision aid is referenced for the reader and 

can be measured against the IPDAS collaboration criteria (Appendix G).  

Older Australians are heavily reliant on automobiles as their sole form of transport. As the 

prevalence of dementia rises, it is anticipated that the number of drivers with dementia will 

increase over time. Much of the literature relating to driving and dementia focuses on safety 

rather than mobility. The purpose of Chapter 6 was to highlight several topical ethical issues 

which pertain to Australian drivers with dementia. It was recommended that future research, 

policy and practice should centre on the crucial mobility and transport needs of our senior 

citizens. At present, there is no evidence that advance care plans either incorporate driving 

retirement or are successful in doing so.  

Drivers with dementia require guidance from their treating physicians. Chapter 7 explored the 

knowledge, attitudes and behaviour of hospital-based doctors towards drivers with dementia. 

This exploratory study recruited a convenience sample of twenty doctors in a regional hospital 

in NSW were surveyed. A pragmatic approach was adopted given the limited resources 

available to the researchers. Relevant high-quality evidence (including systematic and critical 

literature reviews) informed the design of this study. Half of the participants were unaware of 

the Austroads national guidelines; 60% incorrectly believed that they were legally obliged to 

report all unsafe drivers in NSW. Most felt that drivers with dementia delay driving retirement 
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for a wide range of reasons. All expressed a desire for changes to current clinical practice. This 

study also found that there is room for improvement in the knowledge, attitudes and practices of 

junior doctors who treat drivers with dementia. Improved road safety measures and potential 

avenues for future research were discussed. Existing driving guidelines (from Australia and the 

United States), based on systematic literature reviews, were also presented.   

Many older drivers are unaware of their obligation to inform authorities of conditions which 

may impact upon their driving safety. Chapter 8 sought to establish the adequacy of driving 

advice in electronic discharge summaries from an Australian stroke unit. One month of inpatient 

electronic discharge summaries were reviewed. Of 41 participants, the mean age was 72. Only 

eight discharge summaries included driving advice. Thus, the documentation of driving advice 

in electronic discharge summaries was poor. This may have important public health, ethical and 

medico-legal implications. The manner in which older individuals are managed in an acute 

public hospital setting is relevant to older drivers with dementia. The findings of this, albeit 

small, study lead one to suspect that poor documentation of driving advice is widespread. 

However, further research is required to confirm this suspicion. Chapter 8 also proposes a novel 

(and, as yet, untested) driving advice template which has the potential to improve 

documentation in discharge summaries. 

As outlined in the National Health and Medical Research Council 2013-15 Strategic Plan, 

Australian health ministers have designated dementia and injury prevention as national health 

priority areas. Accordingly, there now exists both an impetus and an opportunity to address the 

issue of driving and dementia on a national level. The purpose of chapter 9 was to consider: (i) 

the social impact of a loss of licence; (ii) driver and health professional obligations to report 

conditions that can adversely affect driving; and (iii) the response of motor vehicle insurers to 

the issue of driving with dementia. The findings of a telephone survey of motor vehicle 

insurance companies were also presented.  

Chapter 10 described the pilot study of a self-administered decision aid among local drivers 

with dementia. The primary outcome measure was decisional conflict. Knowledge, decision, 
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satisfaction with decision, booklet use and acceptability were the secondary outcome measures. 

A mixed methods approach was adopted. Drivers with dementia were recruited from an Aged 

Care clinic and a Primary Care centre in NSW, Australia. Telephone surveys were conducted 

before and after participants read the booklet. To aid brevity, the detailed psychometric 

properties of each component of the surveys were omitted. Aside from the knowledge survey, 

only widely-used established surveys were incorporated into this study (e.g. decisional conflict, 

satisfaction with decision). Twelve participants were recruited (mean age 75). Decisional 

conflict improved following use of the decision aid. Most participants felt that the decision aid: 

(i) was balanced; (ii) presented information well; and (iii) helped them decide about driving. In 

addition, mean knowledge scores improved after booklet use. Thus, the decision aid showed 

promise as a useful tool for drivers with dementia.  

In order to test the impact of this decision aid on individuals with dementia who drive, a 

prospective interventional cohort study was conducted in Australia and New Zealand among 

twenty drivers with dementia (Chapter 11). The successfully piloted decision aid booklet 

described in chapter 10 served as the intervention. Identical outcome measures (e.g. knowledge; 

a measure of particular relevance to individuals with dementia who drive) were applied. Over a 

three month period, participants underwent three telephone surveys. Following use of the 

decision aid, decisional conflict, knowledge and satisfaction with decision improved. 

Acceptability levels were high. As the first self-administered decision aid designed specifically 

for drivers with dementia, this booklet represents an acceptable, person-centred, low-cost 

intervention of relevance to an expanding portion of the community. 

Implications 

The implications of each chapter are outlined individually above. Unfortunately, given the 

nature of a thesis by publication, some repetition is inevitable. Thus, in order to enhance 

coherence for the reader, several overarching implications of this research are provided below.  
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To date, individuals with dementia have not had access to a person-centred approach towards 

driving retirement. This research spearheaded the creation of a user-friendly self-administered 

decision aid tailored for drivers with dementia in Australia and New Zealand. Efforts are now 

underway to make this tool available in the United States. By confronting the taboo which 

accompanies the issue of driving cessation, this research has helped restore the balance between 

personal independence and community safety. 

Clinical practice varies within and among countries in the assessment of fitness to drive. A 

streamlined, easily accessible and fair management pathway for people with dementia does not 

exist. This research identified several pressing obstacles faced by clinicians. In response, an 

evidence-based approach, which incorporated use of a novel decision aid, was devised and then 

disseminated to general practitioners. 

Thus far, much of the transport literature has focussed unduly upon safety rather than 

maintenance of independence. This research, as presented in multiple academic publications, 

highlighted the importance of access to alternative forms of public transport by older drivers. 

From an academic perspective, the promotion of a balanced approach towards issues of such 

great social import (e.g. dementia and driving) can effect major change in how clinicians, 

academics and policy makers plan for the future. 

Public policy regarding the assessment of fitness to drive by older drivers is fraught with 

controversy. Mandatory age-based driving assessments exist in some jurisdictions for older 

drivers but, interestingly, not for younger drivers. During the course of this work, numerous 

presentations, informal discussions, media interviews and over a dozen journal publications 

culminated in a heightened awareness of driving and dementia. It is hoped that this research will 

lead to improved public policy which can meet the needs of a vulnerable group within society 

(i.e. older drivers with dementia). Enhanced access to public transport, rather than stricter 

licensing processes, is sorely needed.  
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Limitations 

An earnest attempt was made to highlight and address the limitations of this research in several 

preceding chapters (i.e. 7, 8, 10 and 11). It is hoped that current and future researchers will 

benefit through the publication of not only the findings but also the attendant limitations of this 

work. Although this thesis makes a significant contribution to the existing literature, the 

limitations have an important bearing upon the external validity of its findings. 

A major limitation of this research was the inability to complete an adequately powered 

quantitative study (chapter 11) which could detect statistically significant findings. Although 

sufficient funding, staffing, advertising and administrative support were in place for a successful 

multinational randomised controlled trial, participant recruitment was disappointingly low. 

Consequently, the use of interferential statistical analysis was either very limited or precluded. 

The relegation to descriptive statistics weakened the impact of the study and, perhaps more 

worryingly, may deter researchers from undertaking similarly important dementia-related 

projects in the future. 

Several minor limitations emerged at the outset of both decision aid studies (chapters 10 and 

11). First, only participants fluent in English and capable of providing informed consent in 

writing were recruited. Second, both the participant information sheets and consent forms were 

more difficult to comprehend than the intervention under study (i.e. the decision aid). Third, it 

became clear, through informal feedback from clinicians and members of the community, that 

some potential participants assumed (erroneously) that entry into either study would result in 

licence cancellation. Fourth, reliance upon the accuracy of participant survey responses raises 

the possibility of response bias. Fifth, the Hawthorne effect may have modified the behaviour of 

both groups in chapter 11. As participants were aware of their involvement in a study, they may 

have altered their driving patterns accordingly. Similarly, social desirability bias may have 

impacted upon participant responses. Last, dementia severity was not determined during either 

decision aid study as all participants were active drivers who were capable of (i) providing 

informed written consent, and (ii) successfully completing each of the telephone surveys. 
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Thesis by publication is an increasingly popular option for doctoral students in general and for 

part-time candidates in particular. Each manuscript undergoes a vigorous peer-review process 

which undoubtedly enhances the quality of the final product. Further, students quickly learn of 

the importance of meticulous research methodology, careful analysis and thoughtful discussion. 

However, the thesis by publication approach has several important attendant limitations which 

are worthy of note. First, as a thesis usually addresses a specific topic, each published 

manuscript/chapter contains a similar introduction. Consequently, as is the case in this thesis, a 

degree of repetition is inevitable and, perhaps, unavoidable. Second, if most chapters in a thesis 

are successfully published, it is highly likely that a distinct and different subtopic is addressed in 

each paper. As a result, the coherence of the final thesis is potentially threatened. However, as is 

the case in this research, this challenge can be overcome by (i) carefully crafting linked 

overarching aims at the outset of one’s candidature, and (ii) providing clear introduction and 

conclusion chapters for the reader. Last, the contribution of each author to a co-authored 

publication is not always apparent. Thus, a doctoral candidate must ensure that he/she is the 

primary author of every chapter, including all published co-authored papers. This can be 

successfully accomplished, as is the case in this thesis, with careful supervisory oversight.   

Strengths 

Despite such limitations this thesis also has a number of strengths. It addresses an interesting 

topic; driving and dementia. Against the background of an ageing population, increasingly 

dependent on the private car, there existed a clear rationale for conducting this research. From 

the outset, a pre-determined, well-defined focus was strictly adhered to. This work was 

supported by (i) strong theoretical underpinnings through several critical and comprehensive 

literature reviews, and (ii) robust research methodologies (qualitative, quantitative and mixed). 

The aims and hypotheses were carefully constructed. At each stage, data collection, analysis and 

critical appraisal were of a high standard.  

This research is original and it makes a serious contribution to existing knowledge, literature 

and debate. Nine of ten chapters, two letters of reply and a decision aid booklet have already 
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been published in refereed journals. Framed as a thesis by publication, it is hoped that the 

chapters flow well and are interesting to read. The conclusions offered in each chapter clearly 

meet the research goals. Care was taken to acknowledge and then reflect upon limitations as 

they arose. Accordingly, it is anticipated that clinicians, researchers and policy makers will 

reference this work. Dissemination of the decision aid is already underway in Australia and 

New Zealand. Following collaboration with academic peers overseas, modification of the 

decision aid for use in the United States is planned.  

As a whole, a major strength of this thesis is the manner in which it was completed. First, the 

candidate undertook a part-time ‘PhD integrated’ program of study which incorporated eight 

units of coursework study during the first two years of candidature. Perhaps counter-intuitively, 

this approach expedited grant writing, ethics applications and manuscript preparation. Second, 

adopting a thesis by publication structure as a part-time PhD student establishes a clear and 

manageable timeline. Accordingly, this framework resulted in the timely completion of 

meaningful research within four years. Last, as is the case in this thesis, invaluable peer-review 

is received throughout one’s candidature and serves to greatly enhance the quality of one’s 

research training and output.  

Recommendations for future research 

The findings of this research have spurred several new questions worthy of further scrutiny. 

Most of the preceding chapters include specific recommendations for future research (chapters 

2, 3, 5, 6, 7, 8, 10 and 11). While this thesis has created a decision aid for drivers with dementia 

which has been directly translated into practice, it also has wider applicability. It is anticipated 

that the dissemination strategy will be examined in future studies. Further research is needed to 

test the efficacy of decision aids (i) in other dementia-related areas (e.g. CALD groups, early-

onset dementia), and (ii) for other medical conditions which impact upon driving safety (e.g. 

diabetes mellitus, epilepsy, obstructive sleep apnoea, Parkinson’s disease). Of particular interest 

would be whether use of the decision aid alters driving frequency? Perhaps both subjective and 

objective measures of car use following exposure to the decision aid could be assessed?  
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Summary 

With the rising prevalence of dementia in our community and an increasing dependency upon 

the private car, drivers with dementia require non-adversarial guidance. Of paramount 

importance is the need to carefully balance personal independence with community safety: 

aegrescit medendo. Amidst this context, this body of work achieved three meaningful 

outcomes: (i) contributed to knowledge regarding the approach of doctors toward drivers with 

dementia; (ii) created a novel decision aid which will help people with dementia retire from 

driving; and (iii) informed debate, public policy and future research. It is hoped that this 

research will also help to counter a lingering social taboo: driving by people with mild 

dementia. 
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