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Cognitive impairment and driving
A review of the literature

Daniel Apolinario1, Regina Miksian Magaldi2, Alexandre Leopold Busse3,  
Leonardo da Costa Lopes4, Juliana Yumi Tison Kasai5, Erika Satomi6

Abstract  –  Although some drivers with mild dementia may continue to drive after the condition has been 

diagnosed, the ability to drive a motor vehicle safely is eventually lost as the disease progresses. Clinicians involved 

in dementia care are often asked to make an assessment on whether a patient is fit to drive, even though they 

often lack basic knowledge and formal training in this area. The purpose of this review was to identify the factors 

that may differentiate safe from unsafe drivers with cognitive impairment and to discuss management strategies. 

Isolated information about staging measures or particular cognitive tests was found to be insufficient for decision 

making. Driving fitness counseling for patients with cognitive impairment requires a solid knowledge base, 

comprehensive assessment and thoughtful communication.
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Comprometimento cognitivo e direção veicular: uma revisão da literatura

Resumo  –  Alguns pacientes com demência leve continuam a dirigir após o diagnóstico, mas a habilidade de 

conduzir um veículo automotor com segurança é perdida à medida que a doença progride. Apesar de muitas 

vezes não reunirem conhecimento e treinamento formal para essa tarefa, os profissionais de saúde envolvidos na 

atenção ao paciente com demência precisam emitir recomendações relativas à capacidade desses indivíduos em 

conduzir um veículo. Essa revisão tem o objetivo de identificar fatores que possam determinar se um indivíduo 

com comprometimento cognitivo é capaz de conduzir um veículo com segurança. Informações isoladas relativas 

ao estadiamento ou a testes cognitivos específicos não parecem ser suficientes para uma tomada de decisão 

apropriada. O aconselhamento nessa situação exige conhecimentos sólidos aplicados a uma avaliação ampla, 

além de estratégias de comunicação apropriadas ao contexto. 
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Driving is a complex task that involves a wide range of 
cognitive skills, multisensory perception, and motor abili-
ties. Cognitive impairment, in its varying degrees, has been 
identified as an important factor that can affect the ability 
of older adults to drive a motor vehicle.1 As populations 
age and the proportion of older drivers on the road rises, 
health care professionals will increasingly become involved 
in decisions about driving by individuals with cognitive 
impairment.2,3

In the past, some authors suggested that a diagnosis of 
dementia indicated the need to stop driving immediately,4 

but this oversimplification becomes unacceptable as we 
move towards the concepts of person-centered care, which 
attempts to preserve mobility and independence for as long 
as possible after the onset of dementia.5,6 There is now suffi-
cient evidence to suggest that not all persons with dementia 
are hazardous drivers, and that some of these individuals 
may continue to drive if they are regularly reevaluated.7,8 
It is important, however, to underscore that drivers with 
progressive dementia will eventually need to stop driving. 
The issue in this case is not a question of “if ” stopping 
driving will be necessary, but “when”.
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In clear-cut cases such as moderate to severe dementia, 
prohibitive risks are a matter of common sense, but making 
recommendations in milder cases may be a more challeng-
ing task. There is lack of consensus on how to determine 
whether a driver with cognitive impairment is still able to 
operate a motor vehicle safely. Valid and simple instru-
ments for assessing driving fitness in clinical practice are 
also lacking. Specialized on-road tests are expensive and 
largely unavailable in most countries. In this context, a 
broad knowledge base is essential for the health care pro-
fessional when trying to strike an adequate balance between 
personal autonomy and public safety. 9

In this article we report the results of an integrative 
review to describe the impact of cognitive impairment on 
driving abilities and to address the yield of screening tools 
that have been proposed for identifying hazardous driving. 
Finally, management strategies are discussed with the aim 
of guiding health care providers in evaluating and counsel-
ing for driving safety.

In preparing for this review, we carried out a literature 
search from 1999 to September 2009 of several electronic 
bases (Medline, PubMed, ScieLO, LILACS, and the Co-
chrane Library). Keywords used individually and in vari-
ous combinations included: driving, cognitive, dementia, 
Alzheimer’s disease, and accidents. The references gener-
ated were checked for relevance on the basis of their title 
and abstract, and we followed up other references from the 
papers identified.

Epidemiology
Studies in different populations have assessed the 

prevalence of dementia in older drivers and, from the op-
posite perspective, the proportion of individuals diagnosed 
with dementia who still drive. In a study conducted in the 
American state of North Carolina, cognitive impairment 
was detected in 20% of the drivers aged 80 and older who 
attempted to renew their licenses.10 In the Honolulu-Asia 
Aging Study (HAAS), 30% of the participants diagnosed 
with dementia were driving. Based on these data, it was 
estimated that in United States 4.4% of the male drivers 
aged 75 years and older have dementia.11

Longitudinal studies have found that individuals with 
very mild to mild dementia continue to drive for a surpris-
ingly long period of time. Herrmann et al. followed 203 
demented drivers from the Canadian Outcomes Study in 
Dementia (COSID) who had an average age of 74.5 years 
and a mean Mini-Mental State Examination (MMSE) score 
of 24.25 at baseline. In this sample, 51.5% were still driving 
2 years later.12 Other cohort studies have found similar re-
sults, indicating that about half the drivers diagnosed with 
dementia still drive after a period of 2 to 3 years.11,13

In older subjects diagnosed with cognitive impair-
ment, a number of factors have been identified that in-
fluence driving behavior and the decision to stop driving. 
When analyzing socio-demographic factors, older age has 
been shown in virtually all cohorts as a strong predictor 
for earlier driving cessation.13-17 In a less consistent way, 
lower educational attainment12 and female gender16,17 were 
associated with a greater probability of driving cessation 
in some studies.

Lower baseline scores on global cognitive measures 
such as the MMSE have been found to predict an increased 
likelihood of driving cessation.12 In a prospective study that 
included 53 older men with dementia, lower MMSE scores 
and older age were the only predictive factors for driving 
cessation.13 

As would be expected, classification into more ad-
vanced dementia stages appears to be a strong risk factor 
for driving cessation. The HAAS study consisted of a ret-
rospective cohort of a total of 643 men with a mean age 
of 80.6 years who were evaluated for dementia. Driving 
exposure dropped sharply according to increased Clinical 
Dementia Rating (CDR) stage. Among men with normal 
cognitive functioning (CDR 0), 78% still drove, compared 
with 46% of men with very mild dementia (CDR 0.5), and 
22% of men with mild dementia (CDR 1). Only one out 
of 23 men diagnosed with moderate dementia (CDR 2) 
was driving.11

In a 3-year prospective study that assessed several clini-
cal, functional and cognitive measures in individuals with 
dementia, the stage of Global Deterioration Scale (GDS), a 
measure of severity, was found to be the main factor associ-
ated with eventual driving cessation. It is noteworthy that 
in this study the presence of neuropsychiatric symptoms 
significantly increased the probability of quitting driving. 
Introduction of the individual Neuropsychiatric Inventory 
(NPI) items into the model revealed that the presence of 
apathy or hallucinations were predictive of driving cessa-
tion, whereas agitation was associated with a reduced risk 
of stopping driving.12

Studies associating driving cessation to living arrange-
ments have shown that household characteristics play an 
important role in moderating the association between cog-
nitive functioning and driving. Data from a sample of 5460 
community-dwelling adults aged 70 or older from the As-
set and Health Dynamics Among the Oldest Old (AHEAD) 
showed that cognitively impaired individuals with alter-
nate drivers in the household are more likely not to drive.18 
Thus, having other drivers in the household seem to en-
courage earlier driving cessation. In a retrospective study 
of 430 consecutive patients referred to a memory clinic, 
participants living outside cities were more likely to con-
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tinue driving than those in cities, which could be explained 
by the lack of suitable transportation alternatives and the 
longer distances to be covered outside urban areas.15

Adler et al. used information obtained from collateral 
sources to study the factors that influence the decision 
to stop driving in individuals with dementia. Even in the 
presence of degenerative dementia, only 9.3% of the par-
ticipants had made plans for driving cessation at baseline, 
although 46.5% had completed an advance directive. Fit-
tingly, most collaterals reported that the decision to stop 
driving was abrupt (60.9%). When the decision to stop 
driving was made, physicians were identified by collaterals 
as the decision-maker in 56.5% of such cases.13

Cognitive functioning and driving performance
The degree to which cognitive impairment affects 

driving performance and which cognitive domains best 
correlate with driving abilities have been the subject of 
extensive research in recent decades. Measures of driving 
performance are obtained basically through on-road tests 
or driving simulators. On-road tests are often considered 
the gold standard due to their high ecological validity, even 
though they are costly, liable to subjectivity in scoring, and 
incapable of controlling variables such as traffic flow, road 
conditions and other drivers’ behavior. More recently, in-
teractive driving simulators have been developed which are 
realistic and provide an objective means of standardizing 
a number of variables, including the placing of drivers in 
potentially dangerous situations.

Dementia and driving performance
A recent systematic review was conducted to determine 

whether persons with dementia are poorer drivers than 
cognitively normal drivers. A total of 19 studies provided 
data regarding driving performance, all using a case-control 
design. The results clearly demonstrated that persons with 
dementia did not perform as well as control subjects in 
tests of driving performance, including on-road and driv-
ing simulator evaluations. The most frequent safety errors 
committed by drivers with dementia were related to diffi-
culties in maintaining lane control, driving too slowly, and 
taking excessive time to turn left at intersections.19

To assess driving performance in relation to dementia 
severity, Berndt et al. recruited 115 licensed drivers from a 
memory clinic in Australia. The patients were assessed us-
ing a standardized on-road test and had overall pass or fail 
outcomes determined by an occupational therapist blind 
to the severity of dementia. Drivers with moderate demen-
tia generally failed the assessment, but in the very mild 
to mild dementia range the results were equivocal. Pass 
rates for drivers with CDR 0.5 and CDR 1 was 65% and 

42%, respectively.20 These results suggest that the guideline 
by the Quality Standards Subcommittee of the American 
Academy of Neurology recommending that all CDR 1 in-
dividuals cease driving, may be too restrictive.21 In fact, 
for individuals with very mild or mild dementia, decision-
making based exclusively on the severity level would pro-
mote either continued unsafe driving or premature cessa-
tion in an unacceptable number of cases.

Mild Cognitive Impairment and driving performance
Recent studies have examined the driving performance 

of individuals with Mild Cognitive Impairment (MCI), as it 
has been hypothesized that driving may be added to the list 
of complex instrumental activities of daily living in which 
the performance of individuals with MCI is expected to 
be impaired. Wadley et al. compared 46 individuals with 
MCI (according to the Petersen criteria) to 59 cognitively 
normal controls on a driving evaluation. Participants with 
MCI were significantly more likely than controls to receive 
less than optimal ratings on left-hand turns, lane control, 
and overall rating. The adjusted OR indicated that MCI pa-
tients were 4.23 times more likely than controls to receive 
a less than optimal overall rating. Mean differences were 
small in magnitude and the performance decrements did 
not reach the level of significant impairment.22 Other stud-
ies have obtained similar results to those described above, 
which are consistent with the concept of MCI.23,24

Neuropsychological domains and driving performance
Neuropsychological assessment may provide a nonin-

vasive and relatively inexpensive way of predicting driv-
ing performance. A meta-analysis of 27 studies conducted 
by Reger et al. examined the relationship between specific 
cognitive domains and driving ability for subjects with de-
mentia.25 As most neuropsychological tests assess multiple 
cognitive domains, each test was coded using a single do-
main that was judged to best represent the primary func-
tion assessed. To this end, tests were categorized into the 
following six neuropsychological domains: mental status 
(global cognition), attention, executive functions, language, 
visuospatial skills, and memory. 

Visuospatial skills are required to achieve accurate po-
sitioning on the road, to judge distances and maneuver 
the automobile while predicting the development of traf-
fic situations. Accordingly, in this meta-analysis, tests of 
visuospatial skills were the most strongly associated with 
driving abilities, with the magnitude of the effect being 
moderate for both on-road and non-road tests (r=0.29 and 
0.31, respectively). In addition, the visuospatial tasks rep-
resented one of the few domains significantly correlated to 
the caregiver’s report of driving skills.
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Several investigators have theorized that attention is an 
important skill to assess in drivers with dementia. However, 
correlation was not as strong as expected when all tests of 
attention were aggregated. The magnitude of the effect was 
not significant for non-road tests but significant, yet small 
(r=0.25), for on-road tests. These results may be attributed 
to the broad concept of attention adopted in this study. 
Identifying important information in the environment 
while ignoring irrelevant information may be an impor-
tant driving skill. Thus, selective attention is thought to be 
more specific to driving deficits than other components 
such as divided and sustained attention. In future studies, 
it is possible that specific aspects of attention will be found 
to be associated with driving ability to a greater degree than 
the cognitive domain as a whole. 

Executive function tests also showed relatively poor re-
lationships to measures of driving ability. In view of these 
findings, it is important to note that tests with such differ-
ent properties were selected to represent the domain. Trail 
Making B, Stroop, Mazes and Category Fluency tests were 
selected to represent executive functioning, although the 
Clock Drawing Test was considered a visuospatial skill. Cor-
respondingly, the unexpected low correlations obtained may 
be ascribed to the loose concept of executive function and 
to the broad range of tasks used to represent the domain.

Mental status results in this meta-analysis were mixed. 
This pattern may reflect the fact that the mental status tests 
most frequently used, such as MMSE, have properties ap-
propriate for the mild to moderate stages of dementia. 
Instead, cognitive measures adequate for studying driving 
abilities should have psychometric properties best suited 
for detecting small changes in the very mild to mild range 
of cognitive impairment.

The importance of overall cognitive function was 
recently demonstrated by Dawson et al, in a study that 
included 40 drivers with early Alzheimer disease (mean 
MMSE 26.5) and 115 drivers without dementia who un-
derwent a standardized on-road evaluation.26 A composite 
cognitive score (COGSTAT) was calculated for each subject 
based on eight neuropsychological tests. After adjusting for 
age and gender, COGSTAT predicted safety errors in sub-
jects with dementia better than any individual test. The 
authors concluded that driving places demand on diverse 
cognitive functions and it is unlikely that any single cogni-
tive domain will be an accurate predictor of driving safety.

Dawson’s study also points out that memory impair-
ment, generally considered to be the hallmark of Alzheimer 
disease (AD), is not a good indicator of driving ability. 
These findings agree with results reported in earlier studies 
which have found that even persons with severe amnesia 
can drive a motor vehicle without great difficulty.27

In a recent non-structured review, Silva MT et al. 
searched for specific neuropsychological measures that 
might be useful to predict driving competence of demented 
individuals. Tasks that assess executive processing, particu-
larly those that also include visuomotor demands (e.g. Por-
teus Mazes, Trails B, Clock Drawing, Useful Field of View) 
were suggested to be useful to identify at-risk drivers with 
early dementia.28

Taken together, findings from studies relating driving 
performance to cognitive functions suggest that composite 
scores, visuospatial skills and perhaps executive functions 
should be considered in decisions about driving mainte-
nance or cessation. Nevertheless, given the mere moderate 
correlations found in most studies, the decisions regarding 
fitness to drive should not be based exclusively on neurop-
sychological testing.

Cognitive impairment and risk of accidents
Using straightforward reasoning, one might assume 

that cognitively impaired individuals run a greater risk of 
causing automobile accidents, as they perform poorly on 
driving abilities tests. However, in response to observed 
difficulties, drivers with dementia may restrict their driv-
ing to favorable circumstances and may have limitations 
placed by caregivers. Accordingly, the correlation between 
driving abilities and the risk of automobile accidents may 
be attenuated by adaptive behavior and compensatory 
strategies.

Three studies compared caregiver-reported crashes in 
patients with dementia and age-matched controls. In all 
three studies, drivers with dementia crashed more often 
than controls, with dementia conferring a 2.5 to 8-fold 
greater risk.29-31 However, studies using state driving re-
cords did not consistently find the same result. Of the 
three studies that used state crash records as the outcome 
measure, only one found higher rates of crashes in patients 
with dementia.32-34 Besides the compensatory strategies 
cited above, it may be the case that collision rates on state 
records are relatively infrequent events, thus rendering 
them an insensitive measure of driving risk. Additionally, 
it is possible that these databases are less likely to register 
crashes of lesser severity than are caregiver reports.

Anosognosia as a determining factor for accidents
Anosognosia is generally defined as the lack of aware-

ness of an illness. In the context of an individual with de-
mentia, it means the loss of insight into one’s own cogni-
tive or functional deficits. The frequency of anosognosia 
increases markedly with the severity of dementia, but is 
present in at least 10% of the patients with very mild de-
mentia.35 Patients with anosognosia may engage in activi-
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ties beyond their true capacity, thus being at high risk of 
exposure to potentially dangerous situations.

Starkstain et al. assessed 278 patients with AD and 45 
age-comparable healthy controls using a comprehensive 
psychiatric and neuropsychological evaluation. Caregivers 
rated the frequency of patient’s commission of dangerous 
behaviors, including hazardous driving. The frequency 
of exposure to dangerous situations was 16% in the AD 
group and 2% in the control group. Anosognosia was the 
main clinical correlate of dangerous behavior, conferring a 
threefold increase in the risk of exposure to dangerous situ-
ations.36 Hunt et al. reported that 38% of the AD patients 
who failed a road test still considered themselves to be safe 
drivers.37 A number of studies have demonstrated the dif-
ficulty of drivers with dementia to recognize their deficits 
as well as their reluctance to relinquish driving privileges 
despite evidence of impaired capacity to drive safely.29,38,39

The association between anosognosia and frontal dys-
function has long been recognized.40 Recent studies us-
ing positron emission tomography have confirmed lower 
metabolism in the orbitofrontal structures of individuals 
with anosognosia.41 Accordingly, AD patients with deficits 
in frontal system function (e.g. disinhibition, inattention, 
judgment problems) or patients with frontotemporal de-
mentia, may have a higher risk of continuing to drive be-
yond safe limits.

Ethical and legal issues
Laws to protect the community in different countries 

are similar in considering that driving is not a right, but 
a privilege acknowledged by the state through issuing of 
a license. The role of health care professionals is not to 
determine whether any given individual should be granted 
a license, but they certainly are in a privileged position to 
identify patients who may pose a threat to themselves or 
others when driving.42

Limited judgment capacity and anosognosia may ren-
der demented individuals unable to make voluntary ad-
justments in their driving behavior. In such instances, the 
responsibility for driving cessation falls to individuals other 
than the patient. In a society where driving is a hallmark 
of independence, a recommendation to stop driving may 
be extremely hard to accept. In a struggle to maintain au-
tonomy, the patient may offer resistance that the caregiver 
and the health care provider will have to confront.43 

When a healthcare provider makes recommendations 
regarding driving capacity, conflicts may arise between the 
professional and the patient or family members. These is-
sues can often be circumvented with thoughtful commu-
nication and attention to the individual patient’s needs. 
However, some patients or their families will not com-

ply or agree with a physician’s recommendation to stop 
driving. In these cases physicians should ensure that the 
recommendation is passed on to someone with decision-
making authority and should document this refusal in 
the medical records. This situation may also require a let-
ter to the licensing agency. When disclosure is required, 
healthcare providers should seek to report the minimum 
amount of information necessary so as to respect patient  
confidentiality.44

Regulatory agencies in some countries have developed 
communication channels and legal processes to encourage 
reporting of hazardous driving. These mechanisms allow 
concerned physicians, police officers, family members, and 
others to report a driver for evaluation. Reporters are kept 
anonymous and protected from litigation, while the driver 
is invited to undergo a standardized evaluation in order 
to retain their license.45 In some countries, such as Brazil, 
public policies in this area are largely neglected and do not 
provide physicians with a uniform approach to assess driv-
ing fitness. An effort to develop clearly defined guidelines, 
establish communication channels, and improve the avail-
ability of on-road tests or driving simulators should reduce 
physicians’ dilemma and improve public safety.

Driving risk assessment
History taking
A report from the caregiver about driving performance 

should be obtained to specifically assess typical situations 
in which individuals with cognitive impairment have dif-
ficulties. These include lane change maneuvers, turning 
left at intersections, backing up, finding the way, reacting 
to unexpected maneuvers from other drivers, and reading 
traffic signs.46 The validity of the report should be consid-
ered, bearing in mind that caregivers may over- or underes-
timate the problems according to a number of clinical and 
psychosocial factors. Conducting this interview without the 
driver present may be necessary to avoid the possibility of 
the informant softening the reports. When the examining 
professional is faced with poor quality collateral informa-
tion, a family member should be instructed to take respon-
sibility for observing driving performance.

Office-based tests
Although studies on older drivers have shown some ev-

idence that office-based tests can be used to predict unsafe 
driving, these findings have not been validated in drivers 
with dementia. Molnar et al. conducted a systematic review 
of studies addressing in-office cognitive tests that could be 
used for assessing fitness to drive in persons with dementia. 
All the reviewed studies focused on association, without 
exploring cutoff scores or psychometric properties.47 From 
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a clinical perspective, knowing that a test is associated with 
unsafe driving or motor vehicle crashes without informa-
tion on cutoff scores is of little practical use. Healthcare 
professionals are faced with the difficult task of dichoto-
mizing patients into safe versus unsafe to drive, a task that 
requires risk quantification. 

In 2003, the American Medical Association (AMA) 
published a document entitled Physician’s Guide to As-
sessing and Counseling Older Drivers.48 The AMA guide-
lines recommend two office-based cognitive tests: the Trail 
Making Test, Part B (TMT-B) and the Clock Drawing Test 
(CDT). The TMT-B involves connecting numbers and let-
ters randomly arranged on a page in alternating order. The 
score reflects the overall time required to complete the con-
nections accurately. This test specifically assesses working 
memory, visuospatial skills, divided attention, and psycho-
motor coordination. There are numerous versions of the 
CDT, but they all involve asking the patient to draw the face 
of a clock, to put in all the numbers, and to set the time. 
The CDT assesses a patient’s long-term memory, short-
term memory, visuospatial skills, selective attention, and 
executive skills. According to the AMA guidelines, a time 
for completion greater than 180 seconds on the TMT-B or 
any incorrect element on the CDT would signal a need for 
intervention. Although both TMT-B and CDT have been 
correlated to driving performance in studies with older 
adults, it is important to emphasize that these tests have 
not been validated prospectively in demented persons.

Some authors have suggested an empirical MMSE cut-
off score, recommending that anyone who scores less than 
24 should stop driving or undergo further assessment.4,49 
However, in two prospective studies, the MMSE was not 
found to predict future crashes or violations among older 
individuals.31,39 In simulator and on-road studies, signifi-
cant but modest correlations (range 0.4 to 0.6) were re-
ported between MMSE and driving performance.4 The 
modest correlations observed probably reflect the fact that 
the MMSE may not be sensitive for mild impairments that 
affect driving competency. In addition, the test is weighted 
toward orientation, memory, and language, while lacks do-
mains important to driving competence.

In conclusion, despite the large body of literature corre-
lating cognitive and driving performance variables, there is 
insufficient evidence to employ any single test in frontline 
clinical settings. Clinicians should not apply patterns of 
cognitive assessment derived in a nondemented population 
without first confirming their predictive validity in patients 
with dementia.

On-road testing
On-road testing protocols that are specific for demen-

tia have been developed to obtain information about a 
patient’s actual driving behavior and to evaluate practical 
driving skills.50 The on-road tests are considered the pre-
ferred method when the information gathered from care-
giver reports and cognitive testing are insufficient to reach 
a definitive conclusion. However, specialized on-road test-
ing is not available in all locations, and where it is available, 
its substantial cost is usually borne by the patient. In places 
were standardized on-road tests are unavailable, adapted 
evaluations can be conducted by occupational therapists 
that may have specific training and experience in evaluat-
ing drivers with dementia. 

Strategies to achieve driving cessation
As soon as the diagnosis of dementia is made, clinicians 

should begin an open discussion anticipating competency 
issues. Information about impairments and its associated 
risks should be presented in an ongoing manner to pa-
tients and their families. Discussing driving cessation early 
in the disease allows clients and families to plan a smooth 
transition to a non-driving status while identifying ways to 
maintain their current lifestyle. Driving may be essential to 
maintain social activities and provide necessary transporta-
tion for self and spouse. Accordingly, driving cessation is a 
concrete representation of declining function that threat-
ens the quality of life of demented patients.51

Caregivers are encouraged to gradually assume re-
sponsibility for providing transportation. Taxicabs, pub-
lic transport or other alternatives should begin to be used 
early for increasing familiarity with transportation options. 
Gradually exposing these individuals to alternatives to the 
car is intended to decrease the risk of social isolation when 
driving cessation eventually occurs.52

A graduated program of driving reduction can be 
implemented when some degree of insight is preserved, 
by restricting driving to short distances, daylight hours, 
familiar routes and low traffic areas. Although there are 
insufficient data on the effectiveness of this strategy in re-
ducing accidents, gradual restriction has been shown to be 
a practical option.

Some individuals will naturally adapt their driving be-
havior to interaction with a supervising co-pilot, which 
may help to avoid problems of getting lost, reading traffic 
signs, and even warning of dangerous situations. This strat-
egy is not supported by the available evidence as effective 
in reducing accidents and should be used only when it is 
developed casually.19 

If the physician recommends driving cessation, it is im-
portant to provide patients with objective reasons, prefer-
ably with the family members present. Patients may react 
better to arguments that emphasize the risk that they pose 
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to others rather than to themselves. They may also respond 
to the argument that insurance companies will not pay for 
the damage caused by individuals who are driving against 
medical advice. Forced restraint from driving may be re-
quired for patients who do not comply with voluntary re-
striction. In these cases family members should be advised 
to limit the patient’s access to the vehicle by moving the 
car to a distant location, taking away the keys or disabling 
the vehicle. 

Conclusions
A significant proportion of individuals diagnosed with 

dementia are current drivers. When detecting cognitive 
impairment clinicians should routinely ask about driving 
status. Although visuospatial skills have been shown to cor-
relate best with driving performance, there is not sufficient 
evidence to recommend any specific test for assessing driv-
ing abilities in individuals with dementia. Decision mak-
ing regarding driving fitness should never be based on any 
single observation but rather on a set of data gathered from 
multiple sources.

References
  1.	 Lafont S, Laumon B, Helmer C, Dartigues JF, Fabrigoule C. 

Driving cessation and self-reported car crashes in older driv-

ers: the impact of cognitive impairment and dementia in a 

population-based study. Geriatr Psychiatry Neurol 2008;21: 

171-182.

  2.	 Hopkins RW, Kilik L, Day DJA, Rows C, Tseng H. Driving 

and dementia in Ontario: a quantitative assessment of the 

problem. Can J Psychiatry 2004;49:434-438.

  3.	 Glasgow N. Older Americans’ patterns of driving and using 

other transportation. Rural America 2000:15:26-31.

  4.	 Adler G, Rottunda S, Dysken M. The older driver with demen-

tia: an updated literature review. J Safety Res 2005;36:399-407.

  5.	 Sachs GA. Dementia and the goals of care. J Am Geriatr Soc 

1998;46:782-783.

  6.	 Epp TD. Person-centred dementia care: a vision to be refined. 

The Canadian Alzheimer Disease Review. 2003;5:14-18.

  7.	 Ott BR, Heindel WC, Papandonatos GD, et al. A longitudi-

nal study of drivers with Alzheimer disease. Neurology. 2008; 

70:1171-8.

  8.	 Duchek JM, Carr DB, Hunt L, et al. Longitudinal driving per-

formance in early-stage dementia of the Alzheimer type. J Am 

Geriatr Soc 2003;51:1342-1347.

  9.	 Carr DB, Meuser TM, Morris JC. Driving retirement: the role 

of the physician. CMAJ 2006;175:601.

10.	 Stutts JC, Stewart JR, Martell C. Cognitive test performance 

and crash risk in an older driver population. Accid Anal Prev 

1998;30:337-346.

11.	 Foley DJ, Masaki KH, Ross GW, White LR. Driving cessation 

in older men with incident dementia. J Am Geriatr Soc 2000; 

48:928-930.

12.	 Herrmann N, Rapoport MJ, Sambrook R, Hebert R, Mc-

Cracken P, Robillard A. Predictors of driving cessation in 

mild-to-moderate dementia. CMAJ 2006;175:591-595.

13.	 Adler G, Kuskowski M. Driving cessation in older men with 

dementia. Alzheimer Dis Assoc Disord 2003;17:68-71.

14.	 Ackerman ML, Edwards JD, Ross LA, Ball KK, Lunsman M. 

Examination of cognitive and instrumental functional perfor-

mance as indicators for driving cessation risk across 3 years. 

Gerontologist 2008;48:802-810.

15.	 Talbot A, Bruce I, Cunningham CJ, et al. Driving cessation in pa-

tients attending a memory clinic. Age Ageing 2005;34:363-368.

16.	 Campbell MK, Bush TL, Hale WE. Medical conditions associ-

ated with driving cessation in community-dwelling, ambula-

tory elders. J Gerontol 1993;48:S230-S234.

17.	 Logsdon RG, Teri L, Larson EB. Driving and Alzheimer’s dis-

ease. Gen Intern Med 1992;7:583-588.

18.	 Freund B, Szinovacz M. Effects of cognition on driving in-

volvement among the oldest old: variations by gender and 

alternative transportation opportunities. Gerontologist 2002; 

42:621-633.

19.	 Man-Son-Hing M, Marshall SC, Molnar FJ, Wilson KG. Sys-

tematic review of driving risk and the efficacy of compensa-

tory strategies in persons with dementia. J Am Geriatr Soc 

2007;55:878-84.

20.	 Berndt A, Clark M, May E. Dementia severity and on-road as-

sessment: briefly revisited. Australas J Ageing. 2008;27:157-160.

21.	 Dubinsky RM, Stein AC, Lyons K. Practice parameter: risk of 

driving and Alzheimer’s disease (an evidence-based review): 

report of the quality standards subcommittee of the Ameri-

can Academy of Neurology. Neurology 2000;54:2205-2211.

22.	 Wadley VG, Okonkwo O, Crowe M, et al. Mild cognitive im-

pairment and everyday function: an investigation of driving 

performance. J Geriatr Psychiatry Neurol 2009;22:87-94.

23.	 Frittelli C, Borghetti D, Iudice G, et al. Effects of Alzheimer’s 

disease and mild cognitive impairment on driving ability: a 

controlled clinical study by simulated driving test. Int J Geri-

atr Psychiatry 2009;24:232-238.

24.	 Badenes Guia D, Casas Hernanz L, Cejudo Bolivar JC, Aguilar 

Barberà M. Evaluation of the capacity to drive in patients 

diagnosed of mild cognitive impairment and dementia. Neu-

rologia 2008;23:575-582. 

25.	 Reger MA, Welsh RK, Watson GS, Cholerton B, Baker LD, 

Craft S. The relationship between neuropsychological func-

tioning and driving ability in dementia: a meta-analysis. Neu-

ropsychology 2004;18:85-93.

26.	 Dawson JD, Anderson SW, Uc EY, Dastrup E, Rizzo M. Predic-

tors of driving safety in early Alzheimer disease. Neurology 

2009;72:521-527.

27.	 Grace J, Amick MM, D’Abreu A, Festa EK, Heindel WC, Ott 



290        Cognitive impairment and driving        Apolinario D, et al.

Dement Neuropsychol 2009 December;3(4):283-290

BR. Neuropsychological deficits associated with driving per-

formance in Parkinson’s and Alzheimer’s disease. J Int Neu-

ropsychol Soc 2005;11:766-775.

28.	 Silva MT, Laks J, Engelhardt E. Neuropsychological tests and 

driving in dementia: a review of the recent literature. Rev 

Assoc Med Bras 2009;55:484-488.

29.	 Friedland R, Koss E, Kumar A, et al. Motor vehicle crashes in 

dementia of the Alzheimer type. Ann Neurol 1988;24:782-786.

30.	 Drachman DA, Swearer JM. Driving and Alzheimer’s disease: 

The risk of crashes. Neurology 1993;43:2448-2456.

31.	 Zuin D, Ortiz H, Boromei D, Lopez OL. Motor vehicle crashes 

and abnormal driving behaviors in patients with dementia in 

Mendoza, Argentina. Eur J Neurol 2002;9:29-34.

32.	 Trobe JD, Waller PF, Cook-Flannagan CA, Teshima SM, Bie-

liauskas LA. Crashes and violations among drivers with Al-

zheimer disease. Arch Neurol. 1996;53:411-416.

33.	 Cooper PJ, Tallman K, Tuokko H, et al. Vehicle crash involvement 

and cognitive deficit in older drivers. J Safety Res 1993; 24:9-17.

34.	 Carr DB, Duchek J, Morris JC. Characteristics of motor ve-

hicle crashes in drivers with dementia of the Alzheimer type. 

J Am Geriatr Soc 2000;48:18-22.

35.	 Starkstein SE, Jorge R, Mizrahi R, Robinson RG. A diagnostic 

formulation for anosognosia in Alzheimer’s disease. J Neurol 

Neurosurg Psychiatry. 2006;77:719-725.

36.	 Starkstein SE, Jorge R, Mizrahi R, Adrian J, Robinson RG. 

Insight and danger in Alzheimer’s disease. Eur J Neurol 2007; 

14:455-460.

37.	 Hunt L, Morris JC, Edwards D, Wilson BS. Driving perfor-

mance in persons with mild senile dementia of the Alzheimer 

type. J Am Geriatr Soc 1993;41:747-752.

38.	 Shua-Haim JR, Gross JS. The “co-pilot” driver syndrome. J 

Am Geriatr Soc 1996;44:815-817.

39.	 Fox GK, Bowden SC, Bashford GM, Smith DS. Alzheimer’s 

disease and driving: prediction and assessment of driving 

performance. J Am Geriatr Soc 1997;45:949-953.

40.	 Michon A, Deweer B, Pillon B, Agid Y, Dubois B. Relation of 

anosognosia to frontal lobe dysfunction in Alzheimer’s dis-

ease. J Neurol Neurosurg Psychiatry 1994;57:805-809.

41.	 Salmon E, Perani D, Herholz K, et al. Neural correlates of 

anosognosia for cognitive impairment in Alzheimer’s disease. 

Hum Brain Mapp 2006;27:588-597.

42.	 Barbas NR, Wilde EA. Competency issues in dementia: medi-

cal decision making, driving, and independent living. J Geri-

atr Psychiatry Neurol 2001;14:199-212.

43.	 Snyder CH. Dementia and driving: autonomy versus safety. J 

Am Acad Nurse Pract 2005;17:393-402.

44.	 Brown LB, Ott BR. Driving and dementia: a review of the 

literature. J Geriatr Psychiatry Neurol 2004;17:232-240.

45.	 Meuser TM, Carr DB, Ulfarsson GF. Motor-vehicle crash 

history and licensing outcomes for older drivers reported as 

medically impaired in Missouri. Accid Anal Prev 2009;41:246-

252. 

46.	 Carr DB, Duchek JM, Meuser TM, Morris JC. Older adult 

drivers with cognitive impairment. Am Fam Physician 2006; 

73:1029-1034.

47.	 Molnar FJ, Patel A, Marshall SC, Man-Son-Hing M, Wilson 

KG. Clinical utility of office-based cognitive predictors of fit-

ness to drive in persons with dementia: A systematic review. J 

Am Geriatr Soc 2006;54:1809-1824.

48.	 Wang CC. Physician’s guide to assessing and counseling older 

drivers. Chicago: American Medical Association, 2003. Ac-

cessed online September 10, 2009, at: http://www.ama-assn.

org/ama/pub/category/10791.html.

49.	 Patterson CJ, Gauthier S, Bergman H et al. The recognition, 

assessment and management of dementing disorders: conclu-

sions from the Canadian Consensus Conference on Demen-

tia. CMAJ 1999;160:S1-S15.

50.	 Odenheimer GL, Beaudet M, Jette AM, et al. Performance-

based driving evaluation of the elderly driver: safety, reliabil-

ity, and validity. J Gerontol 1994;49:M153-159.

51.	 Taylor BD, Tripodes S. The effects of driving cessation on the 

elderly with dementia and their caregivers. Accid Anal Prev 

2001;33:519-528.

52.	 Perkinson MA, Berg-Weger ML, Carr DB, et al. Driving and 

dementia of the Alzheimer type: beliefs and cessation strate-

gies among stakeholders. Gerontologist. 2005;45:676-685.


