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The number of licensed older people will more than double in the next 25 years in the United States. There is a need to focus on ways of ensuring
the safety of all road users without unduly restricting the mobility of older drivers. At present. it is extremely difficult to identify older driver groups who

pose an undue risk to others and to assess their driving capabilities.

Older drivers as a group are not a significant risk to others based upon their number of crashes per licensed driver. However. they do have a
higher crash and fatality rate per mile driven than all but the youngest (18-20) driver age groups. Driving patterns and crash involvement of the elderly are
reviewed, with emphasis on the role of medical conditions and functional limitations. Drivers who understand their own limitations tend to change their

behavior to accommodate declining capabilities.

Those unaware of limitations tend not to take corrective action. placing them at higher risk of crashes. Those who stop driving travel much less.
are less satisfied in reaching their mobility needs and are more likely to be depressed. Research is under way to differentiate groups who are at higher

risk and to develop ways to identify and assess their performance.
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1. INTRODUCTION

Extensive interest in older driver.issues started in the
United States with the publication of the two volume Trans-
portation Research Board (TRB) reports: “Transportation
in an Aging Society” in 1988'. Based upon trends in cur-
rent drivers” ages in the United States, there are going to
be many more drivers over 70 after the second decade of
the twenty-first century (Fig.1)?. There will be a marked
increase in females over 70 licensed to drive. Not only will
there be more older drivers. but more of them are likely to
be driving more miles than drivers today. In response to
the TRB study. the National Highway Traftic Safety Ad-
ministration developed a traffic safety plan for older per-
sons in 1988 and revised it in 1993°.

Public concerns about older drivers in the United States

are typically triggered by occasional but highly spectacular.

crashes. These crashes usually involve an older driver who
inadvertently steps on the gas instead of the brake pedal.
plunging the vehicle into a group of pedestrians, killing or
injuring a number of them. These crashes make national head-
lines and television news. The media amplify suggestions that
older drivers pose a problem to others and should be taken
oft the road. This paper examines the threat older drivers pose
to others and provides an overview of the current status of
tratfic safety tor senior drivers in the United States.
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Fig. 1 Projected number of male and female licensed
drivers in the United States through 20202

2. SAFETY ISSUES

Motor vehicle injuries are the leading cause of injury-
related fatalities among 65-74 year olds and the second
leading cause after falls in the 75 and above age group®.
Recent NHTSA statistics indicate that the only group to
show an increase in traffic tatality rate per 100.000 popu-
lation in the last ten vears were those 70 or more years old
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(Fig. 2). In 1994, most of the fatalities for those over 70
vears of age occurred as motor vehicle occupants (4.338)
than as pedestrians { 1.011): males being much more likely
to be killed as drivers (1.958 out of 2.356 occupants) and
females slightly more likely to be killed as passengers
{1.049 out of 2.002 occupants). In the ten year period from
1984 there has been over a 60% increase in older driver
fatalities. a 54% increase in occupant and a 3% decrease
in pedestrian fatalities, while the overall population showed
a decline in fatalities in all three areas’. The primary rea-
sons for these changes are increases in the age of the driv-
ers and in their amount of driving or riding in a car®.

As seen in Figure 3. driver fatalities for men under 35
and women under 25 are higher than for drivers over 70.
whether one uses rates per licensed drivers or population fig-
ures. In 1994, older individuals made up 13 percent of all ve-
hicle occupant fatalities and 18 percent of all pedestrian
fatalities while comprising only 8.9 percent of the U.S. resi-
dent population’. Furthermore, older drivers have the same
or lower crash-involvement rate per licensed driver {Figure
4) or per miles driven (Figure 5) as middle age-groups. As
for pedestrian fatalities. voung drivers consistently kill more
than three times as many pedestrians than any other age group
and older drivers kill the least number’.

Only when vehicle miles of travel are used to deter-
mine fatality rates (Figure 6) do older drivers appear more
involved than members of intermediate age groups. This
is due. in part. to their reduction of overall mileage driven
by eliminating long highway trips, leaving almost all of
their miles on local roads and streets. This exposes them
to more dangers-per-mile than high-mileage drivers be-
cause they encounter disproportionately more intersections.
congestion. confusing visual environments. signs and sig-
nals®. Urban roads have a higher information load and re-
quire the driver to process more information and make
faster decisions than do freeway driving situations.

Also contributing to increased fatalities of older driv-
ers is the increasing frailty of older individuals. In fatal
crashes involving an older driver and a younger driver. the
vehicle driven by the older driver was 3.6 times as likely
to be the one that was struck. Furthermore a driver who is
over 80 is approximately 4 times more likely to die than a
20 vear old in a crash of similar intensity because of his
or her relative frailness”. These statistics. however. indi-
cate occupzint packaging and trauma care problems. not
driver safety performance problems.
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Fig. 3 Driver involvement rates in fatal crashes by age
and sex’®

Statistics indicate that most older driver crashes oc-
cur during the day from mid-morning to mid-afternoon
(10:00 AM to 4:00 PM) under preferred conditions -- clear
weather. non-rush hour times. Older driver crashes are most
often associated with failing to vield to traffic when merg-
ing. not responding properly to stop signs and traftic lights.
or making unsafe turns.

Behaviors that lead to older people’s crashes seem
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CRASH INVOLVEMENT RATE, 1504
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Fig. 4 Crash involvement rate per 1,000 licensed drivers
for males and females in the United States in 1994
for different age groups*
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14
12
B
-
;2
8
3
w3
[ ]
-
13
>
£ ‘
2
o T T T 1 T .l T T ———— T Y T Y v
1. 17 19 19 2024 25-20 30-34 35-30 40-44 45-40 50-54 55-58 §0-04 §5-88 70-74 75-T9 9084 98+
DRIVER AGE GROUPS

—tr= MALES =—@=~ FEMALES

Source: Crash Data and Rates for Age-Sex Groups of Drivers, 1994
(NHTSA Research Note, October 1995)

Fig. 5 Crash involvement rate per 100 million vehicle
miles traveled for males and females in the United
States in 1994 for different age groups*

more related to inattention or slowed perception and re-
sponse than to deliberate unsate actions that are more com-
mon to vounger drivers, such as speeding. drinking and
driving. and running traffic lights'".

DORIVER FATALITY RATE, 1004
(per 100 milllon VMT)
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Fig. 6 Driver fatality rate per 100 million vehicle miles
traveled for males and females in the United
States in 1994 for different age groups®

3. DRIVING PRACTICES

Figure 7 shows that as people get older they drive less
far than do younger drivers'. Older drivers are likely to be
retired, so they can largely choose when to drive to the gro-
cery store. the senior center, the doctor’$ office, or their
children’s or friends’ houses. [f they don’t feel well or the
weather is bad. they can usually put off the trip for another
day. .
Despite this decline in driving miles, most older people
(as well as people in every age grouping) rely heavily on pri-
vate vehicles for their transportation needs (Table 1). Depen-
dence on these vehicles has increased over the past 20 years,
while walking has decreased significantly, being roughly half
of what it was in the 1970s. Public transportation, on the other
hand. accounts for less than 3% of trips.

As drivers age they become more conservative in
driving habits''. Men drive less at night, less on highways,
almost never on unfamiliar roads. Men over 85 years old
do no long-distance driving, and only a third drive after
dark. Women echo these changes. only more so. They drive
infrequently in unfamiliar areas and almost never on long
trips. Night driving declines--in fact, only 8% of women
over 85 drive after dark.
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ANNUAL MILES DRIVEN BY AGE-SEX
1983 & 1990 NPTS

Table 1 Percentage of older persons in urban and rural
areas using different transportation modes'?

20,000
65-74 75-84 85+
15,000 1983 | 1990 | 1983 | 1990 | 1983 | 1990
@ Private Vehicle| 83 90 79 85 | 75 77
g Public Transit| 4 2 1 3 8 3
g* 10,000 Urban | Taxi 0 1 1 1
Ez * Walking 1 7 17 10 18 16
5000 All Others 1 Q 2 1 0 1
Private Vehicle] 88 95 85 92 80 86
Public Transit| 0 0 0 0 3
0 . : : : . . - Rural | Taxi 0 0 0 1 0 2
19&Un. 2024 2534 3544 4585 5564 6574 7584 B5&Ov. Walking 3 2 1 5 5 7
DRIVER AGE GROUPS
—~a— Male-83 - <> - Fem.-83 —a— Male-90 - -m» - Fem.-90 All Others L1 0 J 2 ! 0 !

Fig. 7 Average annual miles driven in the United States
in 1983 and 1990

3.1 Driver licensing

There are those who say: “Let older drivers continue
to drive. just not as much as before. Test them more tre-
quently than younger drivers and gradually take away their
driving privileges.” This concept. called a “graded license.”
would generally restrict older drivers to the non-rush hour
times and good weather'?,

It would appear that most older drivers already adapt
their driving habits to fit their declining capabilities. What
remains to be determined is whether there are groups of
older drivers who do not modify their driving and there-
fore may need the special attention of the licensing agency
or the medical community.

The number of licensed drivers over 70 is expected
to increase significantly over the next 25 years?. The licens-
ing numbers for women may triple in that time period. Even
though there will be more licensed women drivers in their
70's and early 80's. recent survey data indicates that men
in their 80's are more likely to continue driving than
women (Table 2). Both men and women in the mid-eight-
ies and beyond tend to stop driving.

Men and women give up their licenses for different
reasons. Vision problems. slowed responses. loss of con-
fidence and license difficulties are the main reasons men
give tor quitting. Almost a third of those over 75 have li-
censing problems. Women quit for somewhat different rea-
sons. Loss of confidence was cited by women as the main
reason in the one study and cost in another''. Licensing
problems were not the major reason women indicated that
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Source: FHWA National Personat Transportation Survey 1983 & 1990

they stopped driving. It is important to find out more about
the basis for older drivers’ lack of confidence. [s this due
to real or imagined incompetence, concern for personal
safety (e.g.. after breaking down). extensive medical con-
ditions and frailty. or safety of others?

3.2 Mobility issues

Many people recommend that older people use a pub-
lic transit system in lieu of driving. But currently. public trans-
portation accounts for less than 3% of trips'’. Some also
recommend the use of senior transportation systems. But the
evidence is that these systems are infrequently used'*.

What do those who give up driving do? Studies in
both rural and urban areas'' show that they were much less
likely to go places as often as they would like (Figure 8),
particularly men over 80 years of age. Marottoli et al.'?
found that there were changes in activity level and depres-
sive symptoms before and after driving cessation. Inabil-
ity to drive or ride in a car may preclude having a quality
lifestyle. We need to determine the cause for this. Is it due
to their declining functional abilities or due to lack of al-
ternative transportation? If the former is true. can the driv-
ers be rehabilitated or the vehicle adapted to permit
continued driving? [f the latter is true. we need to deter-
mine what should be done to provide reasonable alterna-
tives for the missing transportation.
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Table 2 Percent of men and women driving at different age groupings from eight different sources

70-74 75-79 80-84 85+
Male Female Male Female Male Female Male Female
New Haven (1) 73 43 66 22 50 1 25 4
lowa (2) 95 79 91 69 81 53 67 23
Marin Co. (3) 99 93 96 89 82 69 51 20
Current | Sonoma (4) 95 93 94 82 88 74 65 38
Driver Salisbury (5) 91 72 86 60 83 51
Maryland (6) 33 65 84 : 52 84 35 53 22
AHEAD (7) 88 70 85 60 77 44 54 22
FHWA (8) 94 74 91 64 87 : 49 75 26
New Haven (1) 14 19 23 17 33 24 58 24
lowa (2) 5 10 7 13 18 24 30 43
Marin Co. (3) 1 5 3 8 17 22 47 60
Former | Sonoma (4) 4 5 5 11 10 20 35 42
Driver Salisbury (5) 8 15 13 28 16 31
Maryiand (6) 6 16 14 25 14 33 43 41
AHEAD (7) 10 17 14 23 21 35 43 52
FHWA (8)
New Haven (1) 13 38 11 61 17 64 17 73
lowa (2) 1 1" 1 18 1 23 3 34
Marin Co. (3) 0 2 1 3 1 9 2 19
Never Sonoma (4) 1 2 1 8 1 6 C 20
Driver Salisbury (5} 1 13 2 12 1 19
Maryland (6) 1 19 2 23 2 32 4 37
AHEAD (7) 2 13 1 17 2 21 3 26
FHWA (8)
Source: 1. Marottoli, R. Yale University. Yale
EPESE (1996) Age 80 and over
2. Wallace. R. University of lowa. e 72- 79
low EPESE (1996)
3. West, C. G. Bucks Center for Men Women
Research in Agin. Marin County,
CA Aging Study (1996) 7973 S8
4. Satriano. W. University of Cali- towa 72 70
fornia at Berkeley. Sonoma
County, CA Aging Study (1996) 38
5. Rubin. G. Johns Hopkins Univer-
sity. Salisbury Eye Study (1996)
6. Burkhardt' J. E' Ecosomemcs' Current Drivers Former Dnv:rs_‘ Current Drivers Former Drivers Never Drove
inc. Transportation Needs and
Problems among the Elderly
(1994) 74 81 80
© 7. Wallace. R. Unwversity of lowa. S 57
Assets and Health Dynamics New 47 49
Survey (1995) Haven
8. Federal Highway Administration. g
Driver License Statistics (1995)
Current Drivers Former Drivers Never Drove Current Drivers Former Drivers Never Drove

Fig. 8 Percent of oider beople who report that they are able to go places as
often as the like'
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" 4. MEDICAL CONDITIONS

Researchers suspect a causal relationship between
medical problems and driving problems. Current research
on medical conditions thought to be related to potential risk
in driving focuses on alcoholism. dementia, diabetes. de-
pression, and visual limitations. Medications used to treat
the various conditions and the interaction of medications
and alcohol are also of concern'®.

A number of epidemiologically-oriented studies have
attempted to establish how older drivers go about changing
their driving behavior and their crash history'7-'3190_ For the
most part. the findings indicate that functional limitations are
much more likely to be predictive of when individuals reduce
or stop driving than they are predictive of crash involvement.
Generally. as people develop more physical restrictions. they
are more likely to give up driving>!. This supports those who
believe that the older person can be in charge of when he or
she should or should not drive.

4.1 Dementia

Many demented people continue to drive=". Some
drive for a number of years after onset of the disease. Coo-
per et al.>* found that 80% of demented drivers who were
involved in a crash continued to drive, and one-third had
at least one more crash. They found that, compared with
other older drivers. those with Alzheimer's disease (AD)
were much more likely to be responsible for the crash, had
more night crashes and had fewer of their crashes at inter-
secticns. These types and times of crashes provide some
indication that AD drivers may lack insight into making
good judgment as to when and whether to drive.

Drachman and Swearer?* found that, based on caregiver
reports. AD patients were 2.25 times more likely to be in a
crash than age-. sex- and location-matched individuals. and

less so in the first three years. Even so. the demented drivers -

had fewer crashes per vear than younger drivers. Cooper et
al.**. using official driving records matched controls on age.
sex and location. found a similar crash over-involvement rate.
Waller et al., however. indicated that there were no elevated
risks for demented drivers.

Even if we were 1o agree that those in the early stages
of dementia could drive. we do not have an adequate way
to determine when they are no longer capable. nor are there
methods through which they become known to the Depart-
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ment of Motor Vehicles (DMV),

Most of the broader epidemiological studies using
Mini Mental Status Examination or equivalent tests have
not shown an increase of crash risk**. However, Foley et
al.'* did find that a free recall memory test was related to
an increased risk of crashes. Several studies have shown
that demented drivers lack awareness of their decline in
driving competence=>-°. Hunt et al.>” found that caregivers
are not currently in a very good position to judge when
those with dementia should stop driving. If this is so. we
cannot expect caregivers either to report them to the DMV
or control them themselves.

4.2 Sensory and perceptual impairments _

Ocular diseases such as macular degeneration, cata-
racts, glaucoma, diabetic retinopathy, and retinitis
pigmentosis could increase the risk of vehicle crashes.
However. with the possible exception of glaucoma. most
evidence to date*® does not support such a problem. There
is evidence, however. that people having cataracts'”, cata-
ract surgery'’. macular degeneration-". and retinal hemor-
rhaging>’ tend to stop driving.

Johnson and Keltner*¥ found that patients with
paracentral scotomas (coincident blind areas in both eyés)
had twice as many crashes in a year than age-matched driv-
ers without the visual limitation. In some of these condi-
tions, the individual and close family members may be
unaware of the problem until the driver has been involved
in a motor-vehicle crash.

Research does not show any clear increased risk for
those with poor central visual acuity. the type ot acuity
tested for driver licensure®® 3!, However, studies by Nelson
et al.? and Levy et al.>} showed that those states that test
for central acuity did have lower fatal crash rates than states
that did not. .

The findings related to hearing impairment are also
mixed. McCloskey et al.”® found that those who owned and
used a hearing aid while driving were at increased risk of
having injury collisions although owning a hearing aid but
not using it while driving did not. Results of lowa tind-
ings by Foley et al.!' did not support this finding.

Researchers tend to support the need for tests of
higher order perceptual processes. Those with poor usetul
fields of view have been shown®' to be at much higher risk
of crashes. However. other studies**> have had less suc-
cess in confirming these tindings. Performance on complex
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tratfic sign tests have been shown to be difticult for older
drivers. particularly for those with dementia*.

4.3 Other conditions

At present studies of medical conditions and func-
tional limitations ot older individuals are more likely to
identity conditions that lead to driving cessation than to an
increase risk of crashes'*'7. Having Parkinson's disease or
a stroke was more likely to lead to cessation of driv-
ing!”"=" Having physical activity limitations'™'?* and
high-level functional limitations'”!**7 also leads to driv-
ing cessation. Interestingly. Kington et al.*" found that hav-
ing arthritis decreased the likelihood of driving cessation
while Hu et al.'” found the opposite for males.

The findings with regards to increased risk of vehicle
crashes are inconsistent with little corroboration. For ex-
ample. studies of diabetes vield contlicting results. some
have found an increased risk particularly for those treated
with insulin or oral hypoglycemic agents™ and. most sig-
nitficantly for those who also had coronary heart disease.
Others have not corroborated these results'”. There is some
evidence that those with depression and lower back pain
have higher risk of crashes'”. Thus. the generalizations of
these findings and what to tell practitioners remains to be
determined.

4.4 Medications

There is some evidence that the side effects of medi-
cation may lead to an increased risk of crashes among older
drivers. Leveille et al.*®, Ray et al.'®, and Hu et al.'” found
that use of anti-depressants were associated with increased
risk for crashes for older drivers. Ray et al. found that ben-
zodiazepines were associated with increased risk but nei-
ther Leveille et al. nor Hu et al. corroborated this tinding.
Leveille et al. found that opioid analgesics were associated
with increased risk. Conversely, Sims et al. ¥ recently re-
ported that the use of a beta blocker for heart patients ac-
tually reduced the risk of crashes. Again. as in the issue of
medical conditions. there are no clear guidelines for prac-
titioners in the area of medication at this time.

5. DRIVER REGULATION

Survevs of general drivers. older drivers. physicians and

4 N EBERHARD

others support more frequent re-examination of older driv-
ers. The question is whether this should be through periodic
license examination of all older drivers. or after some driv-
ing or medical incident triggered a need for assessment. In
the medical incident case. it is not clear whether the assess-
ment should be through the licensing agency or private chan-
nels. Respondents indicate that the periodic license
examination could be based upon the age of the driver. since
they realized that many of the functional limitations that af-
fect driving pertormance only begin to become prevalent in
the upper sixties and seventies. The real issue is whether li-
censing examinations can fairly identify those people who
need to have their license restricted or denied.

Recent evidence indicates that if they are aware of
their deficiencies and retain their cognitive ability. older
drivers seem quite able to make appropriate adjustments
to their driving. However. studies indicate thar older driv-
ers who are not aware of their limitations. such as those
with dementia=*="_ and peripheral vision difficulties™. tend
not to self regulate. These drivers are at higher risk and may
need an external regulation system.

5.1 Self regulation

Our development program is conducting studies to
determine how to best assist older people regulate their
driving. Older drivers and their adult children and
caregivers are becoming increasingly aware of the need for
driver assessment. Generally. however. they do not know
where to obtain help. Occupational therapists have indi-
cated that they are beginning to see more clients who come
for driver assessment based upon family concerns.

A clearer idea is needed about how older drivers go
about regulating their own driving. Research into how older
drivers. notably those with functional limitations. perform
the tasks associated with difficult activities such as inter-
section negotiation in familiar and unfamiliar areas is un-
derway. This will provide the information needed to
determine it there are groups of older people who need
¢uidance (regulation) that a graded license could provide.

If further research confirms that certain older driv-
ers with medical problems do not take themselves off the
road. then a way to control these riskier older drivers may be
to provide guidelines to the individual or his/her family or
physician. The guidelines would enable the functionally dis-
abled driver or their caregiver or physician to judge the con-
ditions under which they should or should not drive.
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5.2 Driver licensing

Generally. aimost every stute and Cunadian province
brings drivers in for re-evaluation for some cause. The
causes are an adverse traftic record. a physician report. a
police officer reterral after a crash or citation. or a family
or friend referral. The system needs to be improved to help
ensure that as many problem older drivers as possible are
detected before becoming involved in a crash.

The American Association of Motor Vehicle Admin-
istrators (AAMVA) has developed a guideline*' for older
drivers and presents a graded license system. This would
systematically reduce when and where an individual could
drive. based on his or her capability. Untfortunately the pro-
cedures to access and assess drivers who would be subject
to the graded license are not available.

There is concern about the extent to which current or
proposed licensing procedures can identify those with driv-
ing problems. For example. most of the research indicates that
the simple visual measures typically used in licensing exami-
nations do not relate to crash involvement*. The serious vi-
sual problems. such as blind areas in both eyes and glaucoma,
cannot be detected by tests now being used in DMVs.

Whether licensing officials can detect older problem
drivers through the driver re-examination process is un-
clear. Lower fatal crash rates were tound in states with pe-
riodic vision testing compared to siates not requiring such
tests***2. Comparing per-driver crash rates of states with
age-based license renewal testing against neighboring states
without such testing did not show a reduction in culpable
crashes*'. Thus. since renewal testing seemed to have more
influence in inducing individuals to drive less. safe older
drivers may be needlessly stopping driving. reducing their
mobility as a result.

While many of the problems of older drivers appear
to be related to inattention. we currently have nc practical
test for driver inattention. Research indicates that the prob-
lems ot older drivers are far more complex than that which
can be measured by simple. short-time-frame tests. Yet. the
practicality of examining thousands of people necessitates
simple (nexpensive measures.

6. MOBILITY NEEDS
{t there is u need to deny the older driver the ability
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to drive, or restrict when they drive. then society must also
be ready to assist them to maintain their lifestyle. The mo-
bility consequences of reducing or stopping driving are be-
ing studied to determine the transportation needs of those
who must stop. From the results of this study the needs for
maintaining the mobility of those who reduce their driv-
ing should be identified. Thus. society removing someone’s
license can more appropriately be done by giving them al-
ternatives.

7. CONCLUDING REMARKS

Although older drivers as a whole are not a significant
risk to others there are sub-groups that do pose an undue risk.
Before we can make recommendations to the states on re-
stricting or denying these riskier older drivers we need pro-
cedures that identify them and fairly assess their problems.
We must rigorously evaluate these systems to insure that sate
drivers are not needlessly denied their mobility.

Licensing agencies are being pressured to re-exam-
ine older drivers. The public needs to be told that. as a
group. older drivers are causing far fewer crashes and are
killing far fewer pedestrians than other age groups. They
need to understand that older drivers are frail and, when
involved in a crash. are more likely themselves to be seri-
ously injured or killed. '

As research provides supporting evidence. the general
public. health care professionals. police. and licensing agen-
cies need to be told how they can help identify those older
drivers who are at a higher risk and help in their regulation.
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