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Abstract

Automobile driving surveys
designed for drivers, nondrivers, and
caregivers were mailed to 70 patients
with a diagnosis of probable Alz-
heimer's disease and to their care-
givers. The MMSE score of patients
who were driving (n=16) was sig-
nificantly higher (23.9 vs. 11.7 p <
.001) than that of nondrivers. Other
factors such as age, accident rate, and
caregiver driving status did not differ.
Caregiver surveys were utilized not
only to validate patient responses, but
also to identify their concerns. Actual
behind the wheel test reports of 12
Alzheimer patients demonstrated
serious deficiencies in judgement and
in performance.

K. Shemon, MEd, RNC, Geriatric Research,
EducationandClinical Center(GRECC),Min-
neapolis, Minnesota.

The nature of the problem
"He was gone for over two hours,
alone in the car. He had promised
he would only go two blocks for
a newspaper. It was a terrifying
experience."

"It's not easy to have to depend
on my wife all the time ... and to
think that I'll never drive again."

"He had always done the driving
and it was very difficult for him
to have to give up that privilege."

"One feels isolated and some-
what helpless; so dependent on
others."

"I still feel a great loss of control
[over giving up driving]."

R. Christensen, RN, MS, Geriatric Research,
EducationandClincal Center(GRECC),Min-
neapolis, Minnesota.

Alzheimer's disease (AD) is a com-
mon neurological conditionthat affects
10 percent of people over the age of
65.1 It is estimated that by the year
2030, there will be 4 million cases in
the United States alone.2The disease is
characterized not only by a loss of
memory, but also by changes in per-
sonality, judgement, and reasoning
abilities.

All too often, the
driving issue is not
confronted by the

family or a
healthcare team
member until the
patient is involved
in an accident or
gets lost when
driving alone.

Each stage of the disease presents
new challenges and requires decision
making for the patient and his or her
family. One of the most difficult
decisions surrounds the issue of when
the patient should discontinue driving.
Deciding becomes more difficult if the
patient lives alone or the family has
limited transportation options. All too
often the driving issue is not confronted
by the family or a healthcare team
member until the patient is involved in
an accident or gets lost when driving
alone.
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This paper begins with a brief
review of the effects of normal aging
on automobile driving. The results of a
survey focusing on driving practices
and concerns ofAD patients and their
caregivers will be described, along

Degenerative changes
in the cervical
spine may limit
head rotation,

and therefore, affect
vision to the side.

with a summary report of actual road
test results. Recommendations for in-
terdisciplinary team approaches in
the area of automobile driving and the
AD patient will be presented.

Effect of normal aging on
driving ability

Numerous articles discuss the effect
of normal aging on driving ability.
Changes in visual function and the
resultant potential disability have
drawn the most attention; and rightly
so, since 90 percent of information
available to the driver is visual.3 The
aging process affects visual acuity,4 the
threshold for adaptations to low light
conditions,5 and peripheral visual
field.6 Persons with visual field losses
in both eyes had accident and traffic
violation conviction rates that were
double the rate experienced by age and
sex-matched controls.7 These visual
deficits of aging could explain why the
elderly are frequently involved in acci-
dents caused by incorrect yielding of
the right ofway or improperjudging of
the distance ofan oncoming car or a car
being followed.

It is estimated that 70 percent of
persons over the age of 50 experience
some degree of hearing loss.' This loss
reaches a significant level for 30 to 50
percent of persons after age 65.1
Degenerative changes in the cervical

spine may limit head rotation and
therefore affect vision to the side. Joint
flexibility and muscle strength are
diminished with age. A decline of 15 to
46 percent in muscle strength was
found when comparing old age to
young adulthood.9 Independently, or in
combination, these changes may im-
pact driving ability.

Drivers with chronic medical condi-
tions over the age of 60 experienced
almost twice as many accidents per
1,000,000 miles driven than did
younger drivers.'0 Additionally, there
has been an association found between
the use of prescription medications,
such as minor tranquilizers, and motor
vehicle accidents."

Traffic violations
such as speeding,
reckless driving,
or DWI's are
rare in this
population.

According to a National Safety
Council Report in 1982, the over age
55 group are disproportionately in-
volved in traffic accidents and
fatalities. The only group that experien-
ces a higher rate oftraffic accidents are
drivers between the age 16 to 25. Older
drivers tend to drive shorter distances,
drive slower, drive less at night, and
avoid rush hour traffic in an effort to
compensate for reduced psychomotor
and visual skills. It was also found that
accidents involving two or more cars
were 3.5 times more likely to be fatal
for older drivers.'2 According to the
authors of the "55 Alive" course spon-
sored by the American Association of
Retired Persons,'3 typical violations for
older drivers include the failure to yield
the right-of-way, improper turning and
lane changing, and improper entering
and exiting of freeways. Traffic

violations such as speeding, reckless
driving, or DWI's are rare in this
population. One finding of a study
sponsored by the Traffic Safety Bureau
in New Mexico was that older drivers
in their group who had problems with
driving tasks and/or vision were often
unaware of those problems."4 A sig-
nificant and potentially frightening
note is that these study participants had
all volunteered for the study.

Driving and
dementia

An extensive literature review iden-
tified only two articles which specifi-
cally addressed the issue of automobile
driving by patients who suffer from
dementia. Thirty patients with a diag-
nosis of Alzheimer's disease were
compared to 20 healthy age-matched
control subjects.'5 Forty-seven per-
cent of the AD subjects had had an
automobile accident in the previous
five years as compared to 10 percent
ofthe controls. Sixty-three percent of
the AD subjects had stopped driving.
However, only 42 percent did so
before an accident occurred. In addi-
tion, they found that the stage of the
disease was not significantly corre-
lated with the occurrence of acci-
dents. The recommendation was
made that patients with the diagnosis
of Alzheimer's disease should not
drive a motor vehicle.

Forty-fourpercent
regularly "got
lost" while
driving.

Lucas-Blaustein, Filipp, Dungan,
and Tune'6 reported the results of a
questionnaire completed by 53 care-
givers or informed relatives of patients
referred to their dementia outpatient
clinic. Patients who continued to drive
had a mean mini-mental state
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examination (MMSE) score of 20.2
(S.D. +/- 4.6). They noted that the ac-
cident rate oftheir patient group was 30
percent since the beginning of the

memory loss symptoms. An additional
11 percent, while not directly involved
in accidents themselves, were reported
by the caregivers to have caused acci-
dents. Thirty percent of their sample
continued to drive and 80 percent of
those drove alone at times. Forty-four
percent regularly "got lost" while driv-
ing. Noting the lack of guidelines for
clinicians in this area, these authors
also recommended that patients who
have an Alzheimer diagnosis discon-
tinue driving.

To expand on the limited work that
has been reported, we wanted to gain
additional information regarding the
dementia patient's driving habits, per-

sonal perception of driving ability, and
caregiver concerns. We were also
interested in who, if anyone, was ad-
dressing this issue with the patient and
the family.

Most drivers [with AD]
drovefrequently,
without restriction,

and had not
considered discontinuing

driving at the
time ofthe
survey.

Methodology

The clinical records of all patients
followed in a dementia clinic at the
Minneapolis VA Medical Center were

reviewed to locate patients with a diag-
nosis of probable Alzheimer's disease.
Seventy patients were identified. These
patients, along with their primary
caregivers, were invited by letter to
participate in an automobile driving
survey. This initial mailing included a

set ofsurvey instruments with a request
to return these unanswered if they
decided not to participate. Patients
were directed to the appropriate survey
by responding to three initial questions
identifying their current driving status.
All questions were to be answered with
"not applicable" as one of the choices
where appropriate. This reduced the
possibility ofconfusion due to skipping
patterns among the questions. Care-
givers were asked to assist in complet-
ing the patient survey as needed.Apre-
addressed stamped envelope was in-
cluded. Reminder postcards were

mailed three weeks later to patients
who had not responded. Three separate
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surveys were designed for study use
targeted to: AD patients currently driv-
ing, AD patients no longer driving, and
to the primary caregiver.

Results

All surveys were returned. Five
patients and seven caregivers chose not
to participate in the study. One care-

giver and one patient completed the
wrong surveys so these data are not
utilized in the analysis. Of the 64
patients who completed the study, 16
(25 percent) were still driving at the

time of the survey.

5

Survey questions addressed the
following:

* AD patients currently
driving - driving fre-
quency, personally-im-
posed limitations on driv-
ing, recommendations by
others to discontinue/
limit driving, formal driv-
ing test evaluations, and
car accident/driving
violation record.

* AD patients no longer
driving- reason(s) they
stopped driving, car acci-
dent/driving violation
record before discontinu-
ing driving, current trans-
portation options, and dif-
ficulty in giving up driv-
ing.

* Primary caregivers
personal driving habits,
limitations, car accident/
violation record, con-
cerns about the AD pa-
tient still driving (if appli-
cable), impact of AD
patient no longer driving
(if applicable), and cur-
renttransportation options.

Study questions included:

* What percentage of patients
who have an Alzheimer
diagnosis continue to drive?

* Do Alzheimer patients who
continue to drive differ from
nondriving AD patients in
any of the following ways:
age, MMSE, caregiver driv-
ing status, car accident/driv-
ing violation record within
the past five years (prior to
quitting), and recommenda-
tions to discontinue or limit
driving?

* What influences patients
with Alzheimer's disease to
discontinue driving?

* Who most frequently ad-
vises the patient to discon-
tinue driving?

* What percentage of Alz-
heimer patients who drive
have caregivers who are
concerned about the patient
driving? How many think
that the patient should give
up driving?
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Data obtained on the nondrivers
are summarized in Table 1. Memory
problems were identified as the pri-
mary reason given for discontinuing
driving. Most had been encouraged to
discontinue driving (generally the
spouse); and all had found some other
source of transportation.

Outlined in Table 2 are the respon-
ses of the Alzheimer patients who
continued to drive (n = 16). Most
drivers drove frequently, without re-
striction, and had not considered dis-
continuing driving at the time of the
survey.

Table 3 compares drivers and non-

drivers. The mean MMSE score was

significantly higher (p < .001) for Alz-
heimer patients who continued to drive
(23.9 versus 11.7), [t-test]. Patient age,

caregiver driving status, recommenda-
tions to limit or discontinue driving,

and the accident or driving violation
record did not differ significantly be-
tween groups.
We controlled for the MMSE score

by considering the survey results of
only those patients (drivers and
nondrivers) who had aMMSE score of
greater than 17. No significant dif-
ferences were noted in the other factors
evaluated in this group (see Table 4).

Eighty percent of the caregivers of
nondrivers drove, as compared to 75
percent of the caregivers of drivers.
While half of the caregivers whose AD
patient was still driving were con-
cerned about this, only 13 percent ac-

tually thought that the individual
should give up driving. These results
are summarized in Table 5.

A significant and
potentiallyfrightening

note is that these
study participants
had all volunteered

for the study.

Driving road test results

At the Minneapolis VA Medical
Center, patients may be referred to the

kinesiotherapy department for an

evaluation of automobile driving
ability. A Bausch and Lomb visual
acuity examination, along with a state
automobile driving written examina-
tion are administered by the therapist.
These are followed by an actual behind
the wheel driving evaluation. When
this process is completed, written
recommendations regarding the
patient's ability to operate a motor ve-
hicle safely are returned to the referring
physician. Results are then discussed
with the patient and family. If ipdi-
cated, repeat testing by the state motor
vehicle department is recommended.

Table 3. Comparison of drivers vs.
nondrivers.

TotalN

Age
Mean
Range

MMSE Score
Mean
Range

Caregiver drives

Suggestions to
limit/quit
Yes
No

Accident

Driving violation

Drivers

16 (25%)

Nondrivers

48 (75%)

69.4 71.6
56-83 59-85

23.9
14-29

13 (81%)

8 (50%)
8 (50%)

4 (25%)

2 (13%)

11.7*
0-28

36 (75%)

34 (71%)
13 (27%)

8 (17%)

2 (4%)

*Difference in means for drivers and
nondrivers is statistically significant, t-test,
p< .001.

Behind the wheel road examination
reports of 12 probable Alzheimer's dis-
ease patients currently driving at the
time of the testing were reviewed.
MMSE scores of these AD patients
ranged from 12 to 26 (mean 20) with a

range of 56 to 76 years (mean 67.9).
Commonly observed driving errors in-
cluded:

* Incomplete stops at stop signs;

* Not utilizing signals or check-
ing blind spots;
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Table 2. Drivers.

(N= 16)

Driving frequency?
4 or more days/week 13 (81%)
No response 3 (19%)

Driving limitations?
No restrictionss 10 (62%)
One restriction 3 (19%)
More than one restriction 3 (19%)

Formal driving evaluation since
memory problems?
Yes 1 ( 6%)
No 15 (94%)

Considered giving up driving?
Yes 2 (12%)
No 14 (88%)

Table 1. Nondrivers.

(N = 48)

Reason driving discontinued?
Memory problem alone 31 (64%)
Medical problem alone 12 (25%)
Memory & Medical problem 4 ( 8%)
Other 1 (2%)

Difficulty in discontinuing driving?
Yes 28 (58%)
No 19 (40%)
No response 1 ( 2%)

Encouraged to discontinue
driving?
Yes 34 (17%)
No 13 (27%)
No response 1 ( 2%)

If encouraged, who
recommended?
Spouse 23 (68%)
Doctor 10 (29%)
Driver's license office 1 ( 3%)

Who provides transportation now?
Spouse/family/friends
(informal) 28 (58%)
City bus/taxi/VA/handicak 0

(formal)
Combination formal/informal 19 (40%)
No response 1 ( 2%)
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a Not keeping the car in the
proper lane;

* Improper lane changes;

Driving too fast for existing
conditions; and

* Wide right turns.

OneAD patient
stopped at each "stop
ahead" sign and one
pulled offthe road to
yield the right ofway

to a city bus.

One AD patient stopped at each
"stop ahead" sign and one pulled offthe
road to yield the right of way to a city
bus. Difficulties in understanding road
signs and improper use of the gas and
brake pedals were frequently noted in
the reports. None of the patients suc-

cessfully completed the road test
evaluation. Unfortunately, only five of
these 12 patients were followed in the

dementia clinic at the time of our sur-

vey. In a subsequent study it would be
helpful to compare survey results and

Table 4. Comparison of drivers vs

nondrivers.

Total N

Minimental > 17

Drivers

15 (56%)

Age
Mean
Range

MMSE
Mean
Range

Caregiver drives

Suggestions to
limit/quit
Yes
No

Accident

Driving violation

Nondrivers

12 (44%)

69.5 70.6
56-83 60-85

24.6
19-29

12 (80%)

7 (47%)
8 (53%)

4 (27%)

2 (13%)

22.5
18-28

10 (83%)

9 (75%)
3 (25%)

4 (33%)

0

driving evaluations completed during
the same time frame.

Discussion
A convenience sample of 70

patients and caregivers followed in a
large midwestern dementia clinic par-

ticipated in an automobile driving sur-

vey. The percentage of Alzheimer
patients who continued to drive (25
percent) in this study was less than the
30 percent noted by Lucas-Blaustein,
et al.,'6 and the 37 percent reported by
Friedland, et al.,'5 in 1988. The only
statistically significant difference
found between AD drivers and AD
nondrivers in the current study was in
the mean MMSE score (23.9 vs. 11.7).
When attention was restricted to mild
patients (those with MMSE scores >a
17) no significant differences were
found in the other areas examined.

Although caregiver driving status
was not reported in the studies by
Friedland, et al., or Lucas-Blaustein,
Filipp, Dungan, and Tune,' 5'6 the cur-

rent study found the great majority of
caregivers did drive on a regular basis

and this was not dependent upon the
driving status of the AD patient.

While not reaching levels of sig-
nificance, there appeared to be a trend
toward discontinuing or limiting driv-
ing if recommendations to do so were
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given. Statistical significance may be
reached with a larger sample.

It was no surprise that the primary

responsibility of encouraging the
Alzheimer patient to discontinue driv-
ing fell on the caregiver. Although half
of the caregivers of the AD patients
who currently drove expressed con-

cerns, only 13 percent felt the patient
should discontinue driving. Several
caregivers noted, however, that they
were glad that this issue was being
addressed and wished that the decision
to limit or discontinue driving had not
been theirs to make alone.

Manyfamilies
are unwilling or unable

to take the right to
drive awayfrom the
Alzheimer patient ...

Recommendations

Based on the findings of this study
and actual road driving reports, we feel
that it is the responsibility of the clini-
cal management team to consider and
discuss safety risks (including driving)
with the memory impaired patient and
his orher family at the time ofthe initial
evaluation and at all subsequent visits.

7

Table 5. Caregivers. (N = 61)

Pt. Drivers Pt. Nondrivers
(N = 16) (N = 45)

Driving frequency?
4 or more days/week 8 (50%0) 32 (71%)
Less than 4 days/week 4 (25%) 4 ( 9%)
Nondriver 3 (19%) 8 (17%)
No response 1 ( 6%) 1 ( 2%)

Concerns regarding patient driving?
Yes 8 (50%) N/A
No 7 (44%) N/A
No response 1 ( 6%) N/A

Should patient give up driving?
Yes 2 (13%) N/A
No 12 (75%) N/A
No response 2 (13%) N/A
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The family should not be left alone
with this responsibility. Many families
are unwilling or unable to take the right
to drive away from the Alzheimer
patient ("He has lost so much already."
"He is o.k. as long as I ride with him
and tell him when to stop and what to
watch for.") Alternative transportation
options need to be discussed with the
patient and family. It is recommended
that a complete driving evaluation be
included as part of the initial workup
for every patient who has a dementing
condition and is still driving. Any
limitations placed on the patient should
be written down for later review by the
patient and other family members who
may not have been involved in the ini-
tial workup.

Our study was specific to a mid-
western urban Veterans Administration
Medical Center population. In addition
to repeating this study with a larger and
more diverse sample, the following
questions should be addressed:

* Are there differences in the
driving status of male versus
female AD patients or/and rural
versus urban populations?

* Is there a correlation between
the number of miles driven and
driving performance?

* Is driving performance better in
familiar areas?

* Is driving performance im-
proved when a "helpful" com-
panion accompanies the
Alzheimer patient? What
specific information can ordoes
this companion provide? Does
this allow the patient to drive
more safely and for a longer
period of time as the disease
progresses?

* What relationship exists among
function status, neurop-
sychological findings, and driv-
ing ability?

* If given the choice, what per-
centage of families would
relegate the decision regarding
driving status of the patient to
healthcare professionals or state
licensure bodies?

* If the driver's license is
revoked, do AD patients auto-
matically discontinue driving?

* How can healthcare profes-
sionals better support the
patient and caregiver regarding
driving decisions?

It is recommended that
a complete driving

evaluation be included
as part ofthe initial

workupfor every patient
who has a dementing
condition and is still

driving.

California state law now mandates
physicians to report all patients who
have dementia to the Division ofMotor
Vehicle Services via the Department of
Health (Tite 17, 1987).'7 Those pa-
tients who are still driving are required
to take a written test and a behind the
wheel examination. If the patient pas-
ses the examinations, he or she will be
reexamined on a periodic basis. All
states should consider such legislation.

Until more data are available, we
suggest erring on the side of over-
cautiousness regarding the issue of
driving and Alzheimer's disease. We
recommend that all Alzheimer disease
patients who are currently driving be
given a complete driving evaluation.LI
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