
The Older Driver

Currently, 13% of the popula-
tion is older than 65, and 25% is
over 50.  In 30 years, 66 million
Americans will be over 65 years
old.  Aging eventually has an
adverse effect on vision in most
of the elderly population.

For decades, sign visibility fac-
tors have been addressed by the
Federal Highway Administration
(FHWA), and its sub-agencies.
In recent years, much attention
has been focused on determin-
ing what is minimally necessary
for the safety of older drivers.
This matter was first compre-
hensively researched by the
Transportation Research Board,
National Research Council, with

results appearing in its publica-
tion Transportation in an Aging
Society:  Improving Mobility
and Safety for Older Persons
(1988, reprinted 1989).

The typical aging person has
deterioration of at least three
functions important to accident-
free driving:  sensory (visual),
cognitive, and psychomotor.
Good visual skills (e.g., visual
acuity, eye movements, eye
teaming, and visual perception)
are necessary for safe driving.
The cognitive function becomes
most critical during complex
driving tasks, such as route
selection at major interchanges,
freeway merging, and driving at
higher speeds.  Typically,
changes in direction necessary

for noncomplex driving tasks,
such as steering and braking for
adjustment to vehicle speeds or
“gap” maintenance, are small
and continuous—not requiring
much in the way of quick think-
ing or fast responses (i.e., psy-
chomotor skills). 

Visual acuity (the ability to see
fine detail) and contrast sensitiv-
ity (the ability to discriminate
small differences in light inten-
sity across larger objects or fea-
tures) may be the most impor-
tant visual elements for identify-
ing distant features essential to
the guidance task.  Oculomotor
functions require the identifica-
tion of features typically outside
the point of visual fixation, and
as a consequence rely heavily
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Signs like this rely
upon the ability to see
fine detail and the
ability to discriminate
small differences in
light intensity across
larger objects or fea-
tures.  Unfortunately,
deterioration of these
vital visual functions is
a frequent conse-
quence of the aging
process.
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spicuity may be further compro-
mised.

Typically, most crashes involv-
ing older drivers occur in urban
areas during the daylight hours.
They may be multi-vehicle
crashes involving turning, merg-
ing, pulling into traffic, lane
changing, backing up, and simi-
lar driving maneuvers or tasks.
Not infrequently, the older driv-
er fails to yield the right-of-way
or to observe traffic signs or sig-
nals.5

To compensate for deterioration
in both visual acuity and psy-
chomotor skills, older drivers
alter their patterns of driving
behavior, e.g., driving less at
night, avoiding unfamiliar
routes, venturing less frequently

into unaccustomed territory, and
avoiding peak traffic conditions.
These adaptations suggest that
aging drivers selectively avoid
driving situations that they
believe will be difficult and dan-
gerous.  After retirement, how-
ever, vacation or trip travel
tends to increase, often leading
to driving in unfamiliar sur-
roundings.  In these situations,
the dependency of older drivers
on signs increases.  Also, older
persons drive more slowly and
tend to stay in the right lane on
multilane highways.  This more
conservative driving behavior
may itself be hazardous in the
heavy volume of daytime, peak-
hour urban travel.  As life span
increases and older people
become a larger percentage of
the population, more dramatic

changes in the behavior of high-
way drivers may be forthcom-
ing.

In its June 24, 2002 issue,
Health Media Ltd. reported a
conclusion by the Insurance
Institute for Highway Safety
that the number of car crashes
resulting in death among drivers
age 64 and older will increase
between 155 to 178 percent by
the year 2030, accounting for
one in every four fatalities.
According to the Insurance
Institute research team, in 1995
(the latest year for which data
were collected), 75 percent of
the older population (65+ years
of age) was licensed to drive,
and their miles driven had
increased by 44 percent since
1983.  During this time period

Most crashes involving
older drivers occur in
urban areas during day-
light hours. Our ability
to perform complex
driving tasks tends to
deteriorate as we age,
making maneuvers
through busy downtown
areas more challenging.
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on peripheral vision.
Unfortunately, deteriora-
tion of vital visual func-
tions is a frequent con-
sequence of the aging
process.1 Much of the
loss is largely uncor-
rectable. 

Deterioration of vision
with increasing age is
commonly attributable
to a naturally occurring
reduction in the diame-
ter of the pupil com-
bined with a yellowing
and darkening of the
lens in the eye.  At age 20, pupil
size during the day will average
4.7 mm, and expand to 8 mm at
night.  By age 60, it is 3.1 mm
during the day and can expand
only to 4.1 at night.  By 80
years of age, the pupil size is
approximately 2.3 mm during
the day and just 2.5 mm at
night.2 The yellowing of the eye
lens (a natural occurrence with
aging) absorbs blue light, so
blue appears to be less lumi-
nous.  Distinctions of colors
combining blue with other hues

is diminished.  Blue-green may
be indistinguishable from green,
for example.  Furthermore,
aging increases the chances of
eye disease, such as macular
degeneration (mainly affecting
central vision), glaucoma (main-
ly affecting peripheral vision),
diabetes (affecting central and
peripheral vision), as well as
progressive cataracts which
affect central vision initially and
peripheral vision also with pas-
sage of time.  Because of these
changes, the elderly may see a
dimmer, less distinct environ-

ment with a constricted
field of view.

Past research establishes
a conclusive association
between driver age and
crash measures such as
the number of fatalities
per mile of travel:  crash
rates have been positively
associated with age for
older drivers.  Other
research has shown the
deleterious effect of
impairment of peripheral
vision on crash rates.3 It
has also been shown that

the normal aging process may
result in diminished “useful
field of view” (the portion of the
visual field that is useful for
activities of daily living, includ-
ing driving).4 This diminish-
ment is of cognitive origin (e.g.,
reduced speed of visual process-
ing and attention problems)
rather than visual sensory dys-
function.  This cognitive dys-
function of peripheral vision
unawareness perhaps relates to
the concept of the “cone of
vision” and, in some cases, con-

Regardless of the deterio-
ration in eyesight and
reaction times, it is likely
that older people will con-
tinue to drive into their
mid-80s.  Because this
driver population is rapid-
ly increasing, it is critical
to assure that signage is
optimally visible and
readable in order to
counter the adverse
affects of aging on visual
acuity and reflexes.

Color combinations using highly satu-
rated colors that are similar in bright-
ness or darkness are the most difficult
to read.  This is especially true for the
elderly.



drivers, Yanik suggests larger
sign messages with high con-
trast.    

Researcher Douglas Mace11 sug-
gests that sign luminance is
more important to signage con-
spicuity and legibility than color
contrast.  According to Mace,
the principal methods used to
improve legibility are increasing
sign size (which may be used to
increase letter height and
stroke), and increasing
reflectance or luminance to
enhance contrast, although
excessive contrast in all but
brightly-lit areas is more likely
to degrade legibility for older
drivers.  According to Mace,

research shows the following
generalizations with regard to
the effect of aging on legibility:  

- Older drivers require more
contrast between the message
and the background of a sign
than younger drivers to
achieve the same level of per-
formance.

- Legibility losses with age are
greater at low levels of back-
ground luminance.  A reduc-
tion in legibility distance of 10
to 20 percent should be
assumed when signs are not
fully reflectorized or illumi-
nated (either internally or
externally).

- Surround luminance improved

the legibility of signs more for
older drivers and reduced the
negative effects of excessive
contrast.

- Older drivers require more
luminance from partially
reflective signs and more con-
trast from fully reflective signs
than younger drivers to
achieve the same level of per-
formance.

Mace concluded that the sign-
related problems of older drivers
require larger and more optimal-
ly contrasted signs, primarily in
order to enhance legibility dis-
tances and reaction/decision
times.  He suggested that sign
standards and specification be

Using larger sign messages with high
contrast helps to mitigate the decrease
older drivers experience in cognitive
and psychomotor function.
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(1983-1995), fatal crash involve-
ment rates per capita among
those aged 70+ rose by more
than one-third compared with
younger drivers, for whom the
rate dropped by 4%; for drivers
aged 75+, fatal crash involve-
ment was nearly equal to that of
drivers aged 16-19.  The authors
of the study state that the pri-
mary reasons for both the docu-
mented and anticipated rise in
fatal car crashes among the eld-
erly are (1) this population is
growing in numbers, (2) older
drivers are keeping their licens-
es, and (3) older drivers are
clocking up more and more
mileage.6

All indications are that regard-
less of the deterioration in eye-
sight and reaction times, people
aged 65+ will continue to drive
– probably into their mid-80s.
Because this driver population is
rapidly increasing, it is critical to

assure as much as possible that
signage, both public and private,
is optimally visible and readable
in order to counter the adverse
affects of aging on visual acuity
and reflexes.  

A 1985 survey found that 25%
of elderly drivers experienced
problems reading traffic signs,
especially in and around cities.
Of these, the most frequently
reported problem (42%) was
sign placement.  Other problems
were related to sign size, clarity
of lettering, and clarity of mes-
sage.7 For older drivers, addi-
tional time for recognition
appears necessary for specific
signs whose message is not
clear.  Studies of symbol recog-
nition suggest that clear graphic
symbols may decrease the recog-
nition time and distance compo-
nent of the Minimum Required
Visibility Distance (MRVD).8

However, decision time is the

MRVD component most likely
to disclose age-related deficien-
cies.  Research in this area dis-
closes that as decision-making
becomes more complex and
problem solving requires more
steps, speed and efficiency are
diminished in older drivers—
increasing their reaction time by
more than 30 percent.9

A similar conclusion was
reached by A.J. Yanik,10 who
conducted a comprehensive
research and literature review on
the effects of aging on driver
behaviors.  From his review, he
found that the aging process
does indeed negatively affect a
driver’s ability to perceive and
process information from signs.
He observed that older drivers
take longer to find and respond
to signs pertinent to their needs
or expectations.  To mitigate the
decrease in cognitive and psy-
chomotor functions in older

Studies of symbol
recognition suggest that

clear graphic symbols
may decrease the

recognition time and dis-
stance for aging drivers.
This is true for both pub-

lic and private signage.



Light blue and white signs
can be very difficult for

some older drivers to read.

reviewed to eliminate unjustifiable
restrictions that may interfere with
valid performance improvements.
Mace further posited that improved
signing for older drivers will have pos-
itive impact on all drivers – everyone
shares in the benefit whenever safety is
promoted.12

Appropriate use of color is critical in
designing signs that will be easily read
by older drivers.  Combinations of col-
ors that differ primarily in how much
blue they contain create a great deal of
difficulty for these drivers.  Examples
of these combinations are red and pur-
ple; turquoise and green; blue and
gray; and blue and white.
Additionally, because all colors are
dimmer, colors that are only moderate-
ly bright will look dull.  For example,
a medium yellow may look brownish.
The use of colors with contrasting lev-
els of brightness is very important for
legibility.  Using a white or yellow
background with blue or black letters
and plenty of space between lines of
large, plain text will make a sign opti-
mally readable.  

The brightest colors are white and yel-
low.  Green, yellow-orange, and light
gray are moderately bright.  Red, pur-
ple, and a red-orange are medium-dark
colors.  Blue and black are the darkest
colors.  Color combinations using

highly saturated colors that are similar
in brightness or darkness are the most
difficult to read.  These include green
and gray; green and white; green and
yellow; red and blue; and purple and
black, for example.  This is especially
true for the elderly.

Unfortunately, some still refuse to
accept that commercial signage has
anything to contribute to safe wayfind-
ing and driver behaviors.  These indi-
viduals are not yet persuaded by the
volumes of research on the subject,
instead preferring to believe that com-
mercial signage is so substantially dis-
tracting that it must contribute to traf-
fic accidents – certainly to accidents
involving older drivers.  Although it is
true that “driver distraction” (for vari-
ous reasons such as smoking or eating)
can be is a contributing factor in many
car crashes, research in this regard has
so far failed to uncover any statistical-
ly significant evidence that a legible,
appropriately sized, illuminated and
placed sign was so distracting to a
driver – of any age – that a car crash
resulted.

Aging Vision

• Visual acuity (legibility) is relatively constant to age 60
• By age 75 need 1.4 x larger characters to read (1.6 x by age 80)
• Attention decreases, search time increases
• More conservative criteria for judgments
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12. Most older drivers do very little driving after dark, and the driving they do is normally confined to
familiar roads.  For that reason, increasing the letter size and improving daytime contrast within the sign are
likely to produce the largest return for increased investment.


