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	 State of the Science

More than 5.3 million individuals are diagnosed with 
Alzheimer’s disease (AD) in the United States (Alzheimer’s 
Association, 2015). AD is the most common cause of 
dementia, with symptoms ranging from memory loss in 
the early stages to severe cognitive and functional disability 
in the end stages of the disease. AD has been identified as 

having several stages, including (a) a preclinical stage in 
which the disease causes damage to the brain, but there are 
no measurable symptoms; (b) mild cognitive impairment 
(MCI) due to AD, in which there are noticeable changes 
in cognition that are not severe enough to affect daily life 
(Albert et al., 2011); and (c) dementia due to AD, in which 

ABSTRACT

One of the most difficult decisions for individuals with Alzheimer’s disease (AD) is when to stop driving. 
Because driving is a fundamental activity linked to socialization, independent functioning, and well-
being, making the decision to stop driving is not easy. Cognitive decline in older adults can lead to get-
ting lost while driving, difficulty detecting and avoiding hazards, as well as increased errors while driving 
due to compromised judgment and difficulty in making decisions. The purpose of the current literature 
review was to synthesize evidence regarding how individuals with early-stage AD, their families, and pro-
viders make determinations about driving safety, interventions to increase driving safety, and methods 
to assist cessation and coping for individuals with early-stage AD. The evidence shows that changes in 
driving ability start early and progress throughout the trajectory of AD. Some individuals with mild cog-
nitive impairment or early-stage AD may be safe to drive for a period of time. Support groups aimed at 
helping with the transition have been shown to be helpful for individuals who stop driving. Research and 
practice must support interventions to help individuals maintain safety while driving, as well as cope 
with driving cessation. 
[Res Gerontol Nurs. 2017; 10(2):86-100.]
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there are behavioral and/or cognitive symptoms that are 
severe enough to impact the individual’s abilities to func-
tion independently (Alzheimer’s Association, 2016a). 

Individuals with AD and their caregivers face multiple 
decisions about how to maintain safety and well-being 
during the course of the disease. One of the most difficult 
decisions for many is determining when individuals with 
AD are unsafe to drive, and how to help them through 
this transition (Alzheimer’s Association, 2008; Bronner, 
Perneczky, McCabe, Kurz, & Hamann, 2016). Because 
driving is a fundamental activity linked to socialization, 
independent functioning, and well-being (Marottoli et 
al., 2000), making the decision to stop driving is not easy. 
In addition, the health consequences of driving cessation 
for older adults include social isolation, health problems, 
institutionalization, higher mortality, and an approximately 
doubled risk of depression (Chihuri et al., 2016). 

Because AD is a progressive disease, resulting in sig-
nificant loss of cognitive and functional abilities, most 
individuals with the disease and/or their families may 
face the decision of when to stop driving. A concern is 
that some individuals with AD continue to drive even 
after they are unsafe, putting themselves and others at 
risk for injury or death (Snellgrove, 2009). In the United 
States, few laws or policies exist that help guide families 
or providers when making decisions about driving safety. 
For example, only 33 of 50 states have any restrictions on 
driving license renewal for mature drivers (Governor’s 
Highway Safety Administration, 2016). Those states with 
restrictions often have minor ones, such as not allowing 
renewals of the license by mail or requiring a vision test, 
which may not identify individuals with cognitive prob-
lems (Governor’s Highway Safety Administration, 2016). 
Driving examinations to identify if an individual is a safe 
driver are often not covered by insurance (e.g., Medicare, 
Medicaid) and can be cost-prohibitive, ranging from $200 
to ≥$400 (American Medical Association, 2010). Even 
if insurance covered the cost of testing, with 5.3 million 
Americans having AD, the resources for testing would be 
strained.

Not knowing when individuals with AD are safe or 
unsafe to drive is risky for the individuals affected and 
society. In AD, cognitive problems, such as slowed reac-
tion times and memory problems, can impact driving 
ability (National Institute on Aging, 2002). Those with 
cognitive impairment have difficulty reacting and making 
decisions while driving (Alzheimer’s Association, 2016b), 
which can lead to getting lost while driving and difficulty 
detecting and avoiding hazards, as well as increased errors 

while driving due to compromised judgment and ability to 
make decisions (Ott, 2014). Determining when individuals 
with dementia are not safe to drive is essential for those 
individuals and society.

Even more challenging is determining when individuals 
with dementia are still safe to drive, and if methods exist 
to maintain their safety for a time. If individuals with 
AD are safe to drive, yet have their drivers’ license taken 
away prematurely, they can experience declines in health 
and well-being. Conversely, individuals with dementia 
may drive unsafely and cause injury to themselves and 
others. As argued by Warlow (2015), “A difficult balance 
has to be struck between the driver’s autonomy and ‘right 
for mobility’ and the safety of everyone else on the road” 
(p. 593). Society runs the risk of being put at danger from 
unsafe drivers, but also of bearing the cost of expensive 
testing and providing transportation for individuals who 
can no longer provide it for themselves. 

REVIEW
Aim

Many studies exist on driving in individuals with MCI 
and AD; however, there have been few syntheses of the 
literature that examine how individuals with AD, their 
families, and providers determine when an individual with 
MCI or early-stage dementia is safe or unsafe to drive. 
Most recently, Andrew, Traynor, and Iverson (2016) con-
ducted an integrative review on driving decision making 
in individuals with dementia. Their review primarily con-
tained sources prior to the current review (they ended 
their search in 2012), and focused on how individuals 
make decisions to stop driving.

No integrative reviews exist on interventions to help indi-
viduals with dementia maintain safety while driving, or inter-
ventions to help them make the decision to stop driving. Thus, 
the aim of the current integrative review was to synthesize evi-
dence exploring decisions about how individuals with early-
stage AD, their families, and providers make determinations 
about driving safety. The specific objectives were to determine 
(a) the types of testing that should be done to decide when in-
dividuals with dementia are safe to drive, (b) interventions to 
assist in driving safety, and (c) driving cessation for individu-
als with MCI and early-stage AD. 

Search Method
A review of the literature included articles published 

between January 2007 and May 2015. Databases used in 
the search included CINAHL, the Cochrane Database of 
Systematic Reviews, PubMed, PsycINFO, and Science 
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Direct. Articles cited in the bibliographies of articles were 
also explored for inclusion. Search terms used included 
combinations of: dementia, early stage, Alzheimer’s disease, 
mild cognitive impairment (MCI), driving, driving safety, 
driving interventions, driving performance, driving assess-
ment, driving cessation, and testing. Inclusion criteria were: 
research studies (qualitative or quantitative) addressing 
driving in early-stage AD (unspecified types of dementia 
were included) or MCI, human studies, and those written 
in English. Exclusion criteria were: articles primarily about 
other causes of dementia, studies about individuals with 
later stage dementia, studies primarily about caregivers, 
other literature reviews, or systematic reviews. Only pri-
mary sources were included. 

Search Outcome and Quality Appraisal
The initial search yielded 130 articles. The abstracts of 

the articles were scanned by two reviewers to determine 
their applicability related to the inclusion criteria. A total of 
26 articles were found to meet inclusion criteria. Each study 
was reviewed against quality appraisal criteria established 
by Fisher and King (2013). The criteria included nine ques-
tions related to the methods, sample size, data collection, 
analysis, ethics, validity, findings, limitations, and value of 
the research. Most studies included in the current review 
were quantitative studies in which a control group of cog-
nitively normal older adults was compared to a group of 
individuals with MCI and/or early-stage dementia. These 
studies were overall strong methodologically, with detailed 
descriptions of their measures, clear statements of the 
study findings, and some discussion of validity. The most 
common weaknesses were that few studies included a 
power analysis to determine the appropriate sample size to 
detect a difference between groups, some of the measures 
lacked reliability or validity testing, many studies did not 
include a discussion of research ethics, and several studies 
did not discuss study limitations (Table A, available in the 
online version of this article).

RESULTS
After reviewing the articles, the current authors sum-

marized the articles in tables, identifying salient themes 
from each. A list of categories was developed and col-
lapsed based on commonalities to reveal four main 
themes: (a) assessment of driving ability (n = 6), (b) neu-
ropsychological testing and driving performance (n = 11), 
(c) factors associated with driving performance and cessa-
tion (n = 5), and (d) interventions for driving and driving 
cessation (n = 4). A synthesis of the results is discussed.

Assessment of Driving Ability
One problem for individuals with AD and their families 

is knowing when the symptoms of AD are severe enough 
that they should consider having a driving examination. 
For the past 15 years, the gold standard recommenda-
tion to assess driving ability in individuals with dementia 
has been to conduct an on-the-road driving test (ORDT) 
every 6 months after diagnosis (Dubinsky, Stein, & Lyons, 
2000). However, this type of testing is costly and not often 
covered by insurance. Knowing when testing should begin 
in the disease process is important. Furthermore, the types 
of driving impairments must be identified to potentially 
address interventions to provide for safety. The current 
authors found two studies that explored driving ability 
using ORDT, three that examined naturalistic driving, 
and one that used driving simulation to determine driving 
impairments in individuals with early-stage AD and/or 
MCI (Table 1). 

On-the-Road Driving Test. Several studies have exam-
ined driving ability in individuals with AD during different 
stages of the disease, adding insight into the progression 
of driving impairment in AD. Evidence exists that certain 
driving skills decline early in the disease. The problems 
exhibited by individuals with AD and MCI include left-
hand turns, maintaining proper speed, and lane control 
(Wadley et al., 2009). In another study, individuals with a 
Clinical Dementia Rating (CDR) score of 0.5 (questionable 
dementia) were less likely to fail the driving test than those 
with a CDR score of 1 (mild dementia) (Ott, Heindel, et 
al., 2008). Thus, driving problems can begin early in the 
disease (during MCI), but many individuals in the early 
stage (CDR score = 0.5) may be able to continue driving 
for a time. Driving ability appears to decline over time, 
supporting the need for repeated driving assessment after 
diagnosis to detect unsafe driving. 

Naturalistic Driving Tests. An innovative method of 
testing driving ability is using a naturalistic assessment 
that involves the use of cameras and other technology to 
monitor and record driving performance on a day-to-day 
basis. Several studies have examined driving performance 
in individuals with AD as compared to controls, and have 
shown that individuals with early-stage AD have more 
driving impairments than controls, are more likely to get 
lost, less likely to wear a seatbelt, and more likely to drive 
10 mph slower (Davis et al., 2012; Eby, Silverstein, Molnar, 
LeBlanc, & Adler, 2012;  Festa, Ott, Manning, Davis, & 
Heindel, 2013). However, individuals with AD have been 
found to limit their driving by driving fewer miles, shorter 
distances, and less often at night, and by staying closer to 
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home (Eby et al., 2012). In addition, they have been found 
to drive more in sunny weather versus inclement weather, 
more often in residential areas, and more in light traffic as 
compared to controls (Festa et al., 2013). The unique insight 
of the naturalistic driving assessment in these studies is that 
individuals with AD have driving problems even when not 
under the pressure of road testing, and compensate for their 
deficits by modifying their driving practices. 

Driving Simulation. Another method of driving assess-
ment is testing during a driving simulation, which most 
frequently involves driving via a computerized display 
(Casutt, Martin, Keller, & Jäncke, 2014). These studies 
support those using ORDT, showing that individuals with 
AD exhibit more driving errors than those with MCI and 
controls (Frittelli et al., 2009), and that driving errors are 
subtle but present in individuals with MCI (Devlin, McGil-
livray, Charlton, Lowndes, & Etienne, 2012). Thus, despite 
the method of driving testing, individuals with MCI and 
AD have evidence of an impaired driving performance 
when compared to those without cognitive disease. 

Neuropsychological Testing and Driving Performance
To drive, one must manage the mechanical demands 

of operating an automobile (i.e., brakes, gas, and turn sig-
nals), simultaneously processing incoming stimuli (e.g., 
traffic signals, other vehicular traffic) while making deci-
sions about when to turn and where to go. Consequently, 
driving requires cognitive, motor, and sensory functions—
all of which may be affected by AD. There have been many 
studies with the goal of identifying the neuropsychological 
tests that are most predictive of driving ability. A better 
understanding of the types of driving impairments dem-
onstrated by individuals with dementia can help provide 
evidence for rehabilitation measures in addition to recog-
nizing those at risk for driving safety problems. In the cur-
rent literature review, 10 studies were found that examined 
the relationship of neuropsychological tests with driving 
ability (Table 2). 

Neuropsychological Test Batteries as Predictors of Driving 
Performance. Several studies examined how a battery of 
neuropsychological tests can predict driving ability, as 
measured by an ORDT, in individuals with dementia. These 
studies found that combinations of tests, including mea-
sures of visual–sensory function, memory, visual spatial 
abilities, and speed of information processing were related 
to driving performance (Anderson et al., 2012; Dawson, 
Anderson, Uc, Dastrup, & Rizzo, 2009; Lafont et al., 2010). 
These studies support the proposition that driving ability is 
related to multiple cognitive and functional domains.

Two studies examined the ability of a test battery to cor-
rectly identify safe and unsafe drivers. These studies found 
that it was possible to correctly classify the driving ability 
of participants with dementia to some degree using neu-
ropsychological tests (Carr, Barco, Wallendorf, Snellgrove, 
& Ott, 2011; Lincoln, Taylor, Vella, Bouman, & Radford, 
2010). The benefit of testing in these cases is that the tests 
could be used (after further validation studies) to deter-
mine when to consider a driving test or counsel an indi-
vidual to stop driving.

Several research teams have examined the relationship 
between performance on maze tests and driving perfor-
mance. Mazes are thought to simulate the cognitive pro-
cesses necessary for driving. Two studies found that maze 
tests either alone (Snellgrove, 2009) or with other cogni-
tive tests (Ott, Festa, et al., 2008) could accurately predict 
driving performance via ORDT 79% to 81% of the time.

Single Tests as Predictors of Driving Performance. In an 
effort to determine an efficient way to identify individuals 
with AD who are at risk for driving problems, several 
researchers have attempted to determine if one specific 
test is most predictive of driving performance. Although 
the Clock Drawing Test has been shown to correlate with 
driving performance, it has been found not to be sensitive 
or specific enough by itself to predict driving performance 
results in individuals with AD (Manning, Davis, Papando-
natos, & Ott, 2014). 

One test that shows promise in identifying individuals 
at risk for driving impairment is the Wechsler Digit Symbol 
Substitution Test (DSST), which requires individuals to 
match symbols with numbers during a timed test. The 
DSST is a measure of “visuospatial perception, selective 
attention, response speed, visuomotor coordination, and 
incidental memory…and executive processing” (Lafont et 
al., 2010, p. 160). Lafont et al. (2010) found that a DSST 
score of <29 was useful for identifying safe and unsafe drivers. 

There has been some debate in the scientific literature 
about whether CDR scores are sufficient for suggesting 
when driving cessation should occur. The CDR is a 
common test used to determine the stage of dementia, 
with scores ranging from 0 = no dementia to 3 = severe 
dementia. The CDR uses an interview of the patient and an 
informant to determine abilities in “memory, orientation, 
judgment and problem solving, community affairs, home 
and hobbies, and personal care” (Morris, 2005, p. 174). 
Berndt, Clark, and May (2008) analyzed the relation-
ship between CDR and ORDT scores in individuals with 
dementia and found that using dementia severity alone is 
not sufficient in assessing driving ability.
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Factors Associated With Driving Performance and 
Cessation

Because driving safety is a concern for many individuals 
with AD, research about ways to approach driving ces-
sation and help those with AD and their families during 
the transition is imperative. The current authors found 
five studies that examined the process of decision making 
about driving cessation (Table 3).

Provider Comfort and Involvement With Driving Ces-
sation. It is important that health care providers are pre-
pared to discuss driving issues with their patients who have 
dementia. However, providers may not broach the problem 
with their patients. One study found that only 59% of phy-
sicians discussed driving with their patients with dementia 
and referred them for driving evaluation; physicians who 
addressed driving were in practice longer and stated they 
viewed addressing driving in their older adult population 
as part of their role (Adler & Rottunda, 2011). Adler and 
Rottunda (2011) recommended that “outreach efforts to 
inform and educate physicians to driving and dementia 
issues are needed” (p. 62). 

Driving Decision Making for Individuals With 
Alzheimer’s Disease and Their Carers. It is important to 
have an understanding of how individuals with dementia 
and their families make decisions about when to stop 
driving. Two qualitative studies found that driving cessa-
tion tends to occur in stages, ranging from noticing driving 
problems that affect safety to making adjustments to com-
pensate for driving problems to finally making a decision 
to quit driving (Adler, 2010; Liddle et al., 2013). Surpris-
ingly, Adler (2010) found that individuals with AD had not 
made plans for the future, reporting they hoped driving 
cessation would just happen. 

Family members play a major part in determining when 
individuals with dementia should stop driving. Caregivers 
in one study rated their loved one with dementia on 
a survey as having fair, poor, or unsafe driving ability 
(Croston, Meuser, Berg-Weger, Grant, & Carr, 2009). 
Family members reported the majority of patients with 
dementia who stop driving do so because of encourage-
ment from family and physicians due to declining cogni-
tive abilities (Croston et al., 2009). 

Many studies have reported barriers to driving cessa-
tion as a lack of insight to problem driving, the driver’s per-
sonality, a belief that the individual with dementia was still 
safe on the road, concern of isolation without the ability 
to drive, and reluctance of the family to address driving 
cessation. Croston et al. (2009) found more than one half 
of patients retained their drivers’ license although they no 

longer drove; the reasons for this were not investigated. 
The studies reviewed indicated that there was a lack of sup-
port from the medical community when assisting patients 
with AD to cease driving. Few patients had a discussion 
or record of a discussion with their health care provider 
regarding this issue. Although driving screening was 
believed to be helpful in identifying the appropriate time to 
quit driving (Liddle et al., 2013), few patients were referred 
for driving evaluation (Adler, 2010; Croston et al., 2009). 
Adler (2010) found that an earlier diagnosis of dementia-
related disease would have helped the dyad make long-
term plans, such as when driving should cease. Liddle et 
al. (2013) found that dyads received conflicting advice and 
varying support between medical and community services. 

Seiler et al. (2012) investigated the influence of cog-
nition, function, and behavior on the decision to give up 
driving in participants with various types of dementia. 
Caregivers stated that it was their concerns about the in-
dividual’s with AD driving safety that were the main impe-
tus to stop driving. A small percentage of individuals with 
AD stopped driving due to accidents and the revocation of 
their drivers’ license. One third of those with any type of 
dementia continued to drive. Typical neuropsychological 
indicators of dementia were not found to be helpful in 
determining driving cessation.

Interventions for Driving and Driving Cessation
Evidence indicates that many individuals with MCI and 

AD continue to drive for some time after diagnosis, which 
places importance on interventions to improve driving 
safety. In addition, interventions to help individuals and 
their families determine how to stop driving and how to 
adjust to this major life change are needed. The search for 
interventions yielded only four studies that looked at ways 
to improve driving ability or help individuals with AD 
adjust to driving cessation (Table 4). 

Cholinesterase Inhibitors. Cholinesterase inhibitors 
(ChEI) are frequently given to individuals with AD to 
delay some of the cognitive symptoms of the disease. 
Daiello et al. (2010) investigated the use of ChEI on visual 
attention and executive function in individuals with mild- 
to moderate-stage AD using a driving simulation test. 
Three groups were compared, including newly diagnosed 
AD participants who received ChEI at the beginning of 
the study, those who were already taking ChEI, and those 
who were not taking ChEI. The results showed several ben-
efits of ChEI, including increased tracking ability in the 
simulated driving test, more accurate single-task activi-
ties, improved visual search accuracy, and faster comple-
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tion of the mazes. Although the study did not directly test 
driving ability in an ORDT, it provided promising results 
supporting the possible effect of ChEI on the cognitive 
functions necessary for driving.

Global Positioning Systems. One study conducted by Yi, 
Lee, Parsons, and Falkmer (2015) examined the effect of 
visual and verbal cues plus verbal global positioning sys-
tems (GPS) on a simulated driving test in individuals with 
very mild to mild AD. Results showed a significant differ-
ence between the GPS conditions, with the best driving 
performance in the audio-only condition. The researchers 
hypothesized that the increased demands on visual atten-
tion with the visual GPS settings could have impaired the 
driving performance.

Support Groups. Two studies examined the effect of 
support groups on adjustment to driving cessation. Dobbs, 
Harper, and Wood (2009) investigated the benefit of two 
types of support groups (driving cessation–specific support 
group versus general AD support group) for individuals 
with early-stage dementia who had their drivers’ license 
revoked. Although all participants rated the support groups 
as helpful, the findings supported the driving cessation–
specific support group as better at equipping participants 
to cope with the loss of their driving privileges. 

Although the current literature review is limited to 
studies about individuals with dementia and excluded 
studies about caregiving, one study with caregivers was 
included because it assessed the effect of an intervention 
involving caregiver education on addressing driving issues 
in individuals with AD. Stern et al. (2008) conducted a 
randomized controlled trial with caregivers of individuals 
with MCI, AD, or other dementias, in which participants 
were randomly assigned to either a psycho-educational 
intervention, written information, or control group. 
Results showed that caregivers in the educational interven-
tion group scored higher in self-efficacy, communication, 
and ability to address driving cessation with the individual 
with dementia than those in the other two groups. In 
addition, almost all of those in the education group 
reported speaking with their loved ones about driving 
cessation during the course of the study. Thus, Stern et al. 
(2008) concluded that there was strong evidence that the 
intervention was effective in helping caregivers address the 
issue of driving cessation with their loved ones and that 
written materials alone are not as effective as intervention. 
Taken together, the two studies on support groups give 
beginning evidence that support groups aimed specifically 
at driving cessation strategies may be beneficial for indi-
viduals with dementia and their families.

DISCUSSION
The current literature review focused on individuals 

with MCI and early-stage AD, which is a time when many 
of them are still driving. A consistent finding was that 
some individuals with MCI or early-stage AD may be able 
to drive safely for a time; a diagnosis of MCI or early-stage 
AD does not necessitate driving cessation immediately. As 
the disease progresses, individuals with MCI or AD are 
more likely to have impaired driving (Ott, Heindel, et al., 
2008; Wadley et al., 2009); thus, driving assessment should 
be ongoing. 

Findings from the current review do not completely 
answer the question of how to know when individuals 
with MCI or AD are safe to drive. A weakness of the 
existing literature is that most driving studies only include 
individuals who are still driving and who have been for-
mally diagnosed with MCI or AD (often at a memory 
clinic). Because only approximately one half of individuals 
in the community who have AD are formally diagnosed 
(Alzheimer’s Association, 2015), the studies are limited in 
their generalizability. Only one study looked longitudinally 
at how driving changed over time for controls and indi-
viduals with AD (Ott, Heindel, et al., 2008). However, this 
study also only included those who were currently driving, 
which is necessary when doing an ORDT to avoid injury. 
However, the literature does not provide an explanation for 
how individuals with MCI or AD who are still driving are 
different from those who have stopped driving. 

One way to help identify individuals who need a driving 
assessment may be to conduct neuropsychological testing. 
Many neuropsychological tests show a correlation with 
driving performance, but no single neuropsychological 
test or test battery is sufficient to determine driving safety. 
A combination of tests, including those for visual spatial 
ability, memory, information processing, and executive 
functioning may support the clinician’s decision about 
whether a road test is necessary (Aksan et al., 2011; 
Anderson et al., 2012; Carr et al., 2011). In addition, per-
formance on these tests may eventually help provide infor-
mation about future types of interventions, such as specific 
cognitive training exercises, that may help improve driving 
ability in individuals with MCI or AD.

Evidence exists that carers of individuals with dementia 
find driving cessation to be a long process that largely falls 
on them to address, yet they are not always prepared for 
this task or supported by health care providers (Adler, 
2010; Croston et al., 2009; Seiler et al., 2012). Individuals 
with AD and their carers look to their providers for help 
with driving cessation and it is a major concern for many. 
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Because driving skills decline progressively and start early 
in the disease process, health care providers must assess 
driving concerns for all patients who have MCI or AD. 
Some individuals have significant driving safety problems 
even with MCI (Frittelli et al., 2009; Wadley et al., 2009). 
Health care providers must be cognizant of risk factors 
that precipitate unsafe driving and collaborate with carers 
to determine the safest course of action when addressing 
the need to cease driving. Care providers must be knowl-
edgeable about the expected trajectory of driving ability for 
individuals with MCI/AD, along with the resources and 
referrals in the community that can help provide support 
for patients and their families. 

Few studies examined interventions to help individuals 
with AD drive more safely or maintain driving ability. 
Only two studies were found that examined ways to help 
individuals with dementia drive more safely. One study 
examined the effect of ChEI (Daiello et al., 2010) and the 
other examined different types of GPS displays (Yi et al., 
2015). The lack of intervention studies is possibly due to 
the assumption that once individuals are diagnosed with 
AD, they cease driving. Until 2010, the prevailing clinical 
recommendation was that individuals with early-stage 
dementia should be counseled to quit driving due to safety 
concerns (Lyketsos et al., 2006). Currently, the American 
Academy of Neurology has practice recommendations 
that give guidance on assessing individuals with dementia 
for driving safety, which state that the stage of dementia, 
caregiver concerns about the patient’s driving, driving his-
tory, driving behaviors (e.g., reduced driving), personality 
characteristics, and Mini-Mental State Examination scores 
(<24) are indicators of potentially unsafe driving (Iverson 
et al., 2010). Thus, the recommendation is no longer that 
individuals with AD should be automatically counseled to 
quit driving. 

Individuals with AD have a disease that affects cogni-
tive abilities, but they are also aging. There has been sub-
stantial research on the effects of aging on driving, which 
is likely applicable to individuals with AD. For example, 
there are evidence-based occupational therapy guidelines 
about improving driving for older adults (Stav, 2015), in 
which in-class educational sessions and individualized 
on-the-road training are rated the highest level of evi-
dence to reduce unsafe driving in older adults. In addition, 
interventions such as cognitive training, physical fitness 
training and exercises, simulator training, and automobile 
modifications are recommended to improve safe driving. 
These interventions could be tested in individuals with AD 
along with modifications to support cognitive ability.

There is beginning evidence that support groups 
are effective in helping individuals with dementia and 
their caregivers address and adjust to driving cessa-
tion. One study found that engaging in a formal driving 
support group after the loss of a driver’s license helped 
individuals with AD cope with the transition (Dobbs 
et al., 2009). In addition, supporting caregivers with a 
psycho-education group class specifically focused on 
driving cessation may improve their ability to address 
and cope with driving cessation with their loved ones 
with dementia (Stern et al., 2008). The common feature 
of these two studies is that the intervention was specifi-
cally aimed at driving cessation versus a general support 
group for dementia. 

LIMITATIONS AND STRENGTHS
There are several limitations that must be considered 

in this review. The review only included English lan-
guage studies, which may have limited some of the avail-
able knowledge about the topic. In addition, most studies 
included only participants who were still driving, thus the 
significant cognitive, functional, and behavioral changes 
that occurred prior to driving cessation were unable to 
be detected. A weakness of many of the studies is that 
they included small convenience samples of individuals 
with AD/MCI. These individuals, often coming from a 
specialty memory clinic, may be different than those who 
have AD/MCI but are not diagnosed early in the disease. 
Many studies used ORDT, but did not indicate whether 
the driving evaluator was blinded to the study group, 
which may also have induced some bias. Some studies 
did not clearly indicate participants’ diagnoses (i.e., type 
of dementia and stage), and several did not use standard-
ized criteria for diagnosis, making the interpretation of the 
results challenging.

A strength of the current review is that it included qual-
itative and quantitative studies to give a breadth and depth 
to the understanding of driving in dementia. According 
to Whitmore and Knafl (2005), an integrative review that 
uses different types of sources “contributes to the presence 
of varied perspectives on a phenomenon of concern and 
has been advocated as important to nursing science and 
nursing practice” (p. 547). The current integrative review 
was based on a systematic literature search, clear inclu-
sion and exclusion criteria, evaluation of the literature 
(including quality), and synthesis of the studies using a 
thematic method. Using a clear and systematic approach 
to the literature review enhances rigor (Whitmore & Knafl, 
2005).
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PRACTICE IMPLICATIONS
Practice implications from the current integrative 

review include:
•	 Early diagnosis of MCI and AD should be advocated to 

address driving abilities early in the disease (Davis et al., 
2012; Frittelli et al., 2009).

•	 A diagnosis of MCI or early-stage AD should not 
automatically result in a loss of driving privileges; some 
individuals with MCI and early-stage AD are safe to 
drive for a time (Ott, Heindel, et al., 2008; Wadley et al., 
2009).

•	 ORDT remain the gold standard for driving assessment. 
However, neuropsychological testing involving visual–
sensory function, memory, visual spatial abilities, and 
speed of information processing may inform practitio-
ners of a need for testing (Aksan et al., 2011; Anderson 
et al., 2012; Carr et al., 2011).

•	 Individuals with MCI/early-stage AD require routine 
assessment of driving ability (Ott, Heindel, et al., 2008).

•	 Health care providers may benefit from education about 
driving in dementia so that they have the skills neces-
sary to counsel patients and families (Adler & Rottunda, 
2011).

•	 Family members are almost always involved in the 
driving decision making, yet would value more provider 
input in the decision (Adler, 2010; Croston et al., 2009; 
Liddle et al., 2013; Seiler et al., 2012).

•	 Support groups aimed at driving cessation and adjust-
ment may help individuals with dementia and their 
families to have the resources necessary to make ap-
propriate driving decisions (Dobbs et al., 2009; Stern et 
al., 2008).

SUGGESTIONS FOR FUTURE RESEARCH
The current authors have several suggestions for 

research. Researchers should use a standardized defini-
tion of MCI and AD when classifying participants. Sev-
eral studies did not clearly classify the type or stage of 
dementia. The cause of the dementia (e.g., AD, vascular) 
should be identified for all participants and included in 
analysis. Longitudinal designs should be used to track 
the progression of the disease over time (before driving 
cessation) in relation to cognitive performance and other 
factors, eliminating the problem of only including exist-
ing drivers in studies. In addition, the use of driving sim-
ulators to test driving ability can be used in all individuals 
without having to be concerned about safety. 

Because individuals with AD and MCI often continue 
to drive, intervention studies to help them maintain safety 

are needed. Safety studies could include multicomponent 
interventions, such those focused on functional ability, 
in-car safety technology, cognitive exercises aimed at 
deficient cognitive mechanisms, and counseling to limit or 
modify driving behaviors. Because one study found that 
ChEI impacted the cognitive processes involved in driving 
(Daiello et al., 2010), this should be studied further to 
determine its efficacy in prolonging safe driving in indi-
viduals with AD. Further studies analyzing the effects of 
GPS on driving are necessary to determine if this is a fea-
sible intervention to keep drivers with early AD safe while 
driving.

In terms of driving testing, research on alternatives to 
ORDT and/or the correct timing of an ORDT is needed. 
It is not known how many individuals with dementia are 
tested or how many barriers exist to testing, such as cost 
and fear of losing one’s license. Policies regarding stan-
dardized driving testing in adults with AD and financial 
coverage of ORDT should be considered. Appropriate 
screening tools for primary care providers should be 
developed and tested for an indication for further driving 
assessment. Specific cutoff scores for cognitive tests should 
be tested to make them applicable for practice. Methods 
to effectively educate health care providers, patients, and 
families about driving safety and cessation must be studied 
further. 

CONCLUSION
The current literature review shows the complex nature 

of driving cessation in early-stage AD. There is more work 
to be done in this area to best support individuals with de-
mentia and their carers. No single cognitive or physical test 
is a strong predictor of driving ability. Diagnosis of MCI 
or AD does not necessarily mean that individuals must 
immediately stop driving. Evidence suggests that some in-
dividuals with MCI or early-stage AD can drive safely for 
a time, but that as the disease progresses, driving ability 
declines. Families look to providers to assist with crucial 
driving conversations when individuals with AD become 
unsafe to drive. All caregivers require support from the 
health care team and community when making difficult 
decisions, such as when it is time for the individual with 
dementia to stop driving. Further studies are required to 
test new technology and other interventions for their role 
in driving safety. 

REFERENCES
Adler, G. (2010). Driving decision-making in older adults with 

dementia. Dementia, 9, 45-60. doi:10.1177/1471301209350289
Adler, G., & Rottunda, S.J. (2011). The driver with dementia: A 



99Research in Gerontological Nursing • Vol. 10, No. 2, 2017

Driving in Early-Stage Alzheimer’s Disease

survey of physician attitudes, knowledge, and practice. American 
Journal of Alzheimer’s Disease and Other Dementias, 26, 58-64. 
doi:10.1177/1533317510390350

Aksan, N., Anderson, S.W., Dawson, J.D., Johnson, A.M., Uc, E.Y., & 
Rizzo, M. (2011). Cognitive functioning predicts driver safety on 
road tests 1 and 2 years later. Journal of the American Geriatrics 
Society, 60, 99-105. doi:10.1111/j.1532-5415.2011.03739.x

Albert, M.S., DeKosky, S.T., Dickson, D., Dubois, B., Feldman, H.H., 
Fox, N.C.,…Phelps, C.H. (2011). The diagnosis of mild cogni-
tive impairment due to Alzheimer’s disease: Recommenda-
tions from the National Institute on Aging-Alzheimer’s Asso-
ciation workgroups on diagnostic guidelines for Alzheimer’s 
disease. Alzheimer’s & Dementia, 7, 270-279. doi:10.1016/j.
jalz.2011.03.008

Alzheimer’s Association. (2008). Voices of Alzheimer’s disease: A 
summary report on the nationwide town hall meetings for people 
with early stage dementia. Retrieved from https://www.alz.org/
national/documents/report_townhall.pdf

Alzheimer’s Association. (2015). 2015 Alzheimer’s disease facts and 
figures. Retrieved from https://www.alz.org/facts/downloads/
facts_figures_2015.pdf

Alzheimer’s Association. (2016a). 2016 Alzheimer’s disease facts 
and figures. Retrieved from http://www.alz.org/facts/overview.
asp#quickFacts

Alzheimer’s Association. (2016b). Dementia & driving resource center. 
Retrieved from  http://www.alz.org/care/alzheimers-dementia-
and-driving.asp

American Medical Association. (2010). Physician’s guide to assessing 
and counseling older drivers. Retrieved from http://www.
nhtsa.gov/people/injury/olddrive/OlderDriversBook/pages/
Introduction.html

Anderson, S., Aksan, N., Dawson, J.D., Uc, E.Y., Johnson, A., & Rizzo, 
M. (2012). Neuropsychological assessment of driving safety risk 
in older adults with and without neurologic disease. Journal 
of Clinical and Experimental Neuropsychology, 34, 895-905. 
doi:10.1080/13803395.2011.630654

Andrew, C., Traynor, V., & Iverson, D. (2016). An integrative review: 
Understanding driving retirement decisions for individuals 
living with dementia. Journal of Advanced Nursing, 71, 2728-
2740. doi:10.1111/jan.12727

Berndt, A., Clark, M., & May, E. (2008). Dementia severity and 
on-road assessment: Briefly revisited. Australasian Journal on 
Ageing, 27, 157-160. doi:10.1111/j.1741-6612.2008.00300.x

Bronner, K., Perneczky, R., McCabe, R., Kurz, A., & Hamann, J. 
(2016). Which medical and social decision topics are important 
after early diagnosis of Alzheimer’s disease from the perspectives 
of people with Alzheimer’s disease, spouses and professionals? 
BMC Research Notes, 9, 1-10. doi:10.1186/s13104-016-1960-3

Carr, D.B., Barco, P.P., Wallendorf, M.J., Snellgrove, C.A., & Ott, 
B.R. (2011). Predicting road test performance in drivers with 
dementia. Journal of the American Geriatrics Society, 59, 2112-
2117. doi:10.1111/j.1532-5415.2011.03657.x

Casutt, G., Martin, M., Keller, M., & Jäncke, L. (2014). The relation 
between performance in on-road driving, cognitive screening 
and driving simulator in older healthy drivers. Transportation 
Research Part F: Traffic Psychology and Behaviour, 22, 232-244. 
doi:10.1016/j.trf.2013.12.007

Chihuri, S., Mielenz, T.J., DiMaggio, C.J., Betz, M.E., DiGuiseppi, C., 
Jones, V.C., & Li, G. (2016). Driving cessation and health out-
comes in older adults. Journal of the American Geriatrics Society, 
64, 332-341. doi:10.1111/jgs.13931

Croston, J., Meuser, T.M., Berg-Weger, M., Grant, E.A., & Carr, 
D.B. (2009). Driving retirement in older adults with dementia. 
Topics in Geriatric Rehabilitation, 25, 154-162. doi:10.1097/
TGR.0b013e3181a103fd

Daiello, L.A., Ott, B.R., Festa, E.K., Friedman, M., Miller, L.A., & 
Heindel, W.C. (2010). Effects of cholinesterase inhibitors on 
visual attention in drivers with Alzheimer’s disease. Journal 
of Clinical Psychopharmacology, 30, 245-251. doi:10.1097/
JCP.0b013e3181da5406

Davis, J.D., Papandonatos, G.D., Miller, L.A., Hewitt, S.D., Festa, E.K., 
Heindel, W.C., & Ott, B.R. (2012). Road test and naturalistic 
driving performance in healthy and cognitively impaired older 
adults: Does environment matter? Journal of the American Geriat-
rics Society, 60, 2056-2062. doi:10.1111/j.1532-5415.2012.04206.x

Dawson, J., Anderson, S., Uc, E., Dastrup, E., & Rizzo, M. (2009). Pre-
dictors of driving safety in early Alzheimer disease. Neurology, 
72, 521-527. doi:10.1212/01.wnl.0000341931.35870.49

Devlin, A., McGillivray, J., Charlton, J., Lowndes, G., & Etienne, V. 
(2012). Investigating driving behaviour of older adult drivers 
with mild cognitive impairment using a portable driving 
simulator. Accident Analysis & Prevention, 49, 300-307. 
doi:10.1016/j.aap.2012.02.022

Dobbs, B.M., Harper, L.A., & Wood, A. (2009). Transitioning from 
driving to driving cessation: The role of specialized driving 
cessation support groups for individuals with dementia. 
Topics in Geriatric Rehabilitation, 25, 73-86. doi:10.1097/01.
TGR.0000346058.32801.95

Dubinsky, R.M., Stein, A.C., & Lyons, K. (2000). Practice parameter: 
Risk of driving and Alzheimer’s disease (an evidence-based 
review). Neurology, 54, 2205-2211. doi:10.1212/wnl.54.12.2205

Eby, D.W., Silverstein, N.M., Molnar, L.J., LeBlanc, D., & Adler, G. 
(2012). Driving behaviors in early stage dementia: A study using 
in-vehicle technology. Accident Analysis and Prevention, 49, 330-
337. doi:10.1016/j.aap.2011.11.021

Festa, E.K., Ott, B.R., Manning, K.J., Davis, J.D., & Heindel, W.C. 
(2013). Effect of cognitive status on self-regulatory driving 
behavior in older adults: An assessment of naturalistic driving 
using in-car video recordings. Journal of Geriatric Psychiatry and 
Neurology, 26, 10-18. doi:10.1177/0891988712473801

Fisher, D., & King, L. (2013). An integrative literature review on 
preparing nursing students through simulation to recognize 
and respond to the deteriorating patient. Journal of Advanced 
Nursing, 69, 2375-2388. doi:10.1111/jan.12174

Frittelli, C., Borghetti, D., Iudice, G., Bonanni, E., Maestri, M., 
Tognoni, G.,…Iudice, A. (2009). Effects of Alzheimer’s disease 
and mild cognitive impairment on driving ability: A controlled 
clinical study by simulated driving test. International Journal of 
Geriatric Psychiatry, 24, 232-238. doi:10.1002/gps.2095

Governor’s Highway Safety Administration. (2016). Mature driver 
laws. Retrieved from http://www.ghsa.org/html/stateinfo/laws/
olderdriver_laws.html 

The Hartford. (2007). At the crossroads: Family conversations about 
Alzheimer’s disease, dementia, & driving. Retrieved from 
https://www.thehartford.com/sites/the_hartford/files/cmme-
crossroads.pdf

Iverson, D., Gronseth, G., Reger, M., Classen, S., Dubinsky, R., & 
Rizzo, M. (2010). Practice parameter update: Evaluation and 
management of driving risk in dementia. Neurology, 74, 1316-
1324. doi:10.1212/WNL.0b013e3181da3b0f

Lafont, S., Marin-Lamellet, C., Paire-Ficout, L., Thomas-Anterion, 
C., Laurent, B., & Fabrigoule, C. (2010). The Wechsler Digit 



100

Davis & Ohman

Symbol Substitution Test as the best indicator of the risk of 
impaired driving in Alzheimer disease and normal aging. 
Dementia and Geriatric Cognitive Disorders, 29, 154-163. 
doi:10.1159/000264631

Liddle, J., Bennett, S., Allen, S., Lie, D.C., Standen, B., & Pachana, N.A. 
(2013). The stages of driving cessation for people with dementia: 
Needs and challenges. International Psychogeriatrics, 25, 2033-
2046. doi:10.1017/S1041610213001464

Lincoln, N.B., Taylor, J.L., Vella, K., Bouman, W.P., & Radford, K.A. 
(2010). A prospective study of cognitive tests to predict perfor-
mance on a standardised road test in people with dementia. Inter-
national Journal of Geriatric Psychiatry, 25, 489-496. doi:10.1002/
gps.2367

Lyketsos, C., Colenda, C., Beck, C., Blank, K., Doraiswamy, M., 
Kalunian, D., & Yaffe, K. (2006). Position statement of the Amer-
ican Association for Geriatric Psychiatry regarding principles 
of care for patients with dementia resulting from Alzheimer’s 
disease. American Journal of Geriatric Psychiatry, 14, 561-572. 
doi:10.1097/01.jgp.0000221334.65330.55

Manning, K.J., Davis, J.D., Papandonatos, G.D., & Ott, B.R. 
(2014). Clock drawing as a screen for impaired driving in 
aging and dementia: Is it worth the time? Archives of Clinical 
Neuropsychology, 29, 1-6. doi:10.1093/arclin/act088

Marottoli, R.A., Mendes de Leon, C.F.M., Glass, T.A., Williams, C.S., 
Cooney, L.M., Jr., & Berkman, L.F. (2000). Consequences of 
driving cessation: Decreased out-of-home activity levels. Journals 
of Gerontology. Series B, Psychological Sciences and Social Sciences, 
55, S334-S340. doi:10.1093/geronb/55.6.S334

Morris, J.C. (2005). Clinical dementia rating: A reliable and valid 
diagnostic and staging measure for dementia of the Alzheimer 
type. International Psychogeriatrics, 9, 173-176. doi:10.1017/
S1041610297004870

National Institute on Aging. (2002). Driving and dementia: Health 
professionals can play  important role. Retrieved from https://
www.nia.nih.gov/alzheimers/features/driving-and-dementia-
health-professionals-can-play-important-role

Ott, B.R. (2014). Assessing and modifying risks for older drivers. 
Retrieved from http://www.medscape.org/viewarticle/833915

Ott, B.R., Festa, E.K., Amick, M.M., Grace, J., Davis, J.D., & Heindel, 

W.C. (2008). Computerized maze navigation and on-road perfor-
mance by drivers with dementia. Journal of Geriatric Psychiatry 
and Neurology, 21, 18-25. doi:10.1177/0891988707311031

Ott, B.R., Heindel, W., Papandonatos, G.D., Festa, E., Davis, J.D., 
Daiello, L., & Morris, J.C. (2008). A longitudinal study of 
drivers with Alzheimer disease. Neurology, 70, 1171-1178. 
doi:10.1212/01.wnl.0000294469.27156.30

Seiler, S., Schmidt, H., Lechner, A., Benke, T., Sanin, G., & Ransmayr, 
G.,…Schmidt, R. (2012). Driving cessation and dementia: 
Results of the prospective registry on dementia in Aus-
tria (PRODEM).  PloS One,  7, e52710. doi:10.1371/journal.
pone.0052710

Snellgrove, C.A. (2009). Cognitive screening for the safe driving com-
petence of older people with mild cognitive impairment or early 
dementia. Retrieved from http://www.infrastructure.gov.au/
roads/safety/publications/2005/pdf/cog_screen_old.pdf

Stav, W. (2015). Occupational therapy practice guidelines for driving 
and community mobility for older adults. Bethesda, MD: AOTA 
Press.

Stern, R., D’Ambrosio, L., Mohyde, M., Carruth, A., Tracton-Bishop, 
B., Hunter, J.,…Coughlin, J. (2008). At the crossroads: Develop-
ment and evaluation of a dementia caregiver group intervention 
to assist in driving cessation. Gerontology and Geriatrics Educa-
tion, 29, 363-382. doi:10.1080/02701960802497936

Wadley, V.G., Okonkwo, O., Crowe, M., Vance, D.E., Elgin, J.M., 
Ball, K.K., & Owsley, C. (2009). Mild cognitive impairment 
and everyday function: An investigation of driving perfor-
mance. Journal of Geriatric Psychiatry and Neurology, 22, 87-94. 
doi:10.1177/0891988708328215

Warlow, C. (2015). Driving safely with dementia. Journal of Neurology, 
Neurosurgery & Psychiatry, 86, 593-594. doi:10.1136/jnnp-2015-
310325

Whitmore, R., & Knafl, K. (2005). The integrative review: Updated 
methodology. Journal of Advanced Nursing, 52, 546-553. 
doi:10.1111/j.1365-2648.2005.03621.x

Yi, J., Lee, H.C.Y., Parsons, R., & Falkmer, T. (2015). The effect of 
the global positioning system on the driving performance of 
people with mild Alzheimer’s disease. Gerontology, 61, 79-88. 
doi:10.1159/000365922


	Driving in Early-Stage Alzheimer’s Disease: An Integrative Review of the Literature
	ScholarWorks Citation

	tmp.1561745061.pdf.U8tsr

