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The Age Factor in Traffic Safety

by
Ezio C. Cerrelli,

National Highway Traffic Safety Administration

Scope

It is well known that there are a number of general
driver characteristics that have a significant influence
on how safely the driving task is performed. For ex-
ample, intoxicated drivers are much more likely to be
involved in a fatal crash than sober drivers. Similarly,
young, inexperienced drivers have a high incidence of
crash involvements.

Although the issue has been addressed for some
time, attention is again focused on the relationship
between driver age and crash experience, in particular
as it relates to older drivers. This increased interest is
a result of numerous factors, including:

oThe sizeable number of traffic fatalities among
older people.

elncreases in the number and longevity of older
persons.

elncreased number of older drivers, and in-
creased driving by these drivers.

Available evidence suggests these trends will con-
tinue for the foreseeable future, and for this reason it
is important that the crash experience of older drivers
be examined to ensure that highway safety efforts
properly address this segment of the driving popula-
tion. :

The analyses presented in this report are directed -
toward the answering of two major questions:

(1) Are older drivers more likely to be involved in a
motor vehicle crash than drivers of other ages, and if
true, under what conditions?

(2) Once involved in a crash, are older drivers more
prone to suffer a severe or fatal injury?

These analyses will assist in understanding the crash

problem of older drivers, and developing effective and
appropriate solutions where necessary.

Data Sources

There is no unique source of data to address older
driver issues. In order to develop an accurate under-
standing of the crash experience of older drivers and
the injury consequences of these crashes, data from
several sources are required. This report makes use
of available State and National data for cach specific
estimate. In many cases, several sources are used to
produce a single estimate.
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In addressing the question of the older driver’s in-
volvement in traffic crashes and their resulting injuries,
files from individual States were used because they
provide information on the totality of the police re-
ported crash involvements, including crashes resulting
in property damage, injury, and fatalities. This infor-
mation is helpful in developing an understanding of the
general characteristics of the older driver’s crash ex-
perience as it compares to drivers in other age groups,
regardless of injury consequences. Analyses of these
data provide insight into the types of crashes older
drivers are experiencing and their general character-
istics. Assuch, the results of these analyses are helpful
in understanding the overall scope and significance of
the older driver issue. State accident data, when com-
bined with other information on population, aumber
of licensed drivers, and vehicle miles of travel (VMT)
can be used for calculating a variety of involvement and
injury rates which can be used to contrast the crash
experience of older drivers with that of other segments
of the driving population. However, these rates, al-
though useful in understarnding the relationship be-
tween age and crash experience, provide no insight
into the relationship between the driving patterns of
the oldér drivers and their crash experience. This can
only be accomplished through a comprehensive anal-
ysis of exposure data capable of providing reliable
estimates of travel for specific groups of drivers under
fairly specific conditions. Examples of exposure infor-
mation needed to address this issue more comprehen-
sively include day/night travel, mileage by road type,
mileage by roadway characteristics, etc. Such data,
however, are not available.

In focusing on older drivers in fatal crashes, data
from the Fatal Accident Reporting System (FARS)
were used in combination with other State data. These
‘combined sources permit an examination of the older
driver’s fatal crash experience while taking into ac-
count their involvement in all types of crashes and the
number of licensed drivers in these States. Analysis of
these data provides some good insight as to the in-
creased vulnerability of older drivers to injuries, in-
cluding fatal injuries.

Information contained in the FARS file consists of
encoded reports on all fatal crashes which occur onthe
nation’s highways. Each State and the District of Co-
lumbia participate in the system by submitting the

required information in a national standard format.
FARS is sponsored and managed by the National
Center for Statistics and Analysis, in the National
Highway Traffic Safety Administration.

The state data presented in this report were obtaincd
from five states: Maryland, Michigan, Pennsylvania,
Texas, and Washington. These States were choscn
because of the completeness of their records, and their
detailed recording of crash data. All five States werc
used to derive crash rates. Data from Texas were also
utilized to determine if the severity of the crash is
dependent on the age of the driver. These five States
account for about 20 percent of the national total of
highway travel and police reported motor vehicle
crashes.

The number of licensed drivers in each age group is
available for 45 individual States and the Nation from
the Drivers Licenses report published by the Federal
Highway Administration (FHWA). The ratio of Na-
tional to State licenses, for each age group in the §
States, was used to prorate the crash involvement and
injury counts in these States to the Nation.

Estimates of the vehicle miles of travel for each age
group were based or the average annual travel esti-
mates published in the National Personal Transporta-
tion Survey (NPTS) report for 1983 and the number of
licensed drivers in each group.

Results

Overview

The following sections contain the results of various
analyses of older drivers’ crash experience. Data are
presented which describe the overall magnitude of
this experience, its general characteristics, and injury
consequences.

Information extracted from state accident files was
used to provide an overview of the magnitude and
general characteristics of older drivers’ crash experi-
ence. Data obtained from FARS, in combination with
other state data, were employed in the analysis of crash
consequences. All results are presented in graphical




form with the age of the driver being the focal point of
cach graph. '

Data describing the magnitude of older drivers’ crash
experience contrasts traffic deaths with other forms of
death, thus providing a clear measure of the relative
significance of traffic crashes as a leading cause of
death in this age group. The analysis of crash charac-
teristics, on the other hand, examines thé overall risk
of being involved in a crash for drivers of different
ages, the kind of infractions that they are charged with
in the crash, and the general characteristics of the
crashes they experience. These data provide a good
characterization of older drivers’ crash experience in
comparison with drivers in other age groups. The
analysis of crash consequences examines the severity
of crashes and personal injuries for older drivers and
how it varies as a function of driver age and other crash
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characteristics such as the extent of vehicle damage.
In these analyses, severe- injuries account for both
fatalities and serious injuries, as defined in the Amer-
ican National Standards Institute (ANSI) D16 Manual
on Classification of Motor Vehicle Accidents. .

Magnitude of Older Drivers Crash Experience

A broad overview of the significance of traffic
crashes as a form of death for the older population can
be obtained by examining the data in Figure 1A which
presents the frequency distribution for leading causes
of death by age for 1983. As is apparent, deaths due
to motor vehicle crashes are not as significant a prob-
lem for the older drivers. As a cause, motor vehicle
deaths comprise less than 0.5 percent of total deaths
for persons over the age of 60. In comparison, deaths

HGURE 1A

DEATHS FROM FIVE LEADING CAUSES OF DEATH
AS PERCENTS OF TOTAL DEATHS FOR EACH AGE
BOTH SEXES, 1983

¥ -

SOURCE: NATIONAL CENTER FOR HEALTH STATISTICS
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due to heart disease represent more than 40 percent
of all deaths tor the same age group.

A more accurate perspective of the significance of
motor vehicle crashes for the older drivers can be
obtained by examining their involvement experience in
comparison to other drivers. Estimates of their crash
involvements can be obtained either by the use of a
data file based on probability sampling such as the
National Accident' Sampling System (NASS), or by
using actual crash data from a limited number of States
and extrapolating the results to the nation. The gen-
eral results shown in Figure 1 represent two sets of
national estimates of the number of drivers involved in
crashes for specified age groups. The NASS results
are obtained by properly weighting the counts found

provide some assurance that the two sources of data

are quite compatible. For this reason, it is quite plau-

sible to assume that the results found in these States
provide an acceptable approximation of the national
values.

The first set of results, presented in Figure 2, are
based on the total number of crashes in which drivers
of different ages were involved. All driver ages above
cighty have been grouped together. Rather than show-
ing the actual counts found in the § States, counts that
have no meaning at the national level, the results are
shown relative to a chosen reference point, the group
of 40 year old drivers. It is dear, from this figure, that
drivers in their late teens show the highest relative
frequencies of crashes and that the ratio declines stee-

FIGURE 1
CRASH INVOLVEMENT COMPARISON

(NASS VS. STATE FILES)

(Mitions)

INVOLVEMENTS

(REFER TO APPENDIX FOR DATA)
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in each of the sampling units, while the State estimates
represent the extrapolation of the counts found in the
five States. The extrapolation factor used was the ratio
of the number of licensed drivers, for each age group,
available for the nation and for the five States com-
bined. The similarity between the two sets of results
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ply and continuously as the age of the driver increases.
In the five States used, there were more than 76,000
drivers, eighteen years of age, involved in police re-
ported crashes in 1986. The same figure for eighty year
old drivers was only 3,356 involvements, a ratio of more
than20to 1.
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EIGURE 2

NUMBER OF DRIVERS INVOLVED IN CRASHES

26

(Relative to 40 Yeor Oid Drivers)

24 4
22 1

2 4
18 4

1.6 4
1.4 1

RATIO

1.2 4

/— Refersnce Level

08
0.6
0.4 -
0.2 4

] LAARAARES

TITTITT AL I Y T I Y ST YT I I YT eI Iy Toyesees TITTTIITTY

202530540&55055&“7075&

AGE OF DRIVER

_FIGURE 3

CRASH INVOLVEMENT RATE (Eer Population)

21

(Relative to 40 Year Oid Drivers)

2 4
19 4
1.8 1
1.7 1
1.6 1
1.5
14 4
1349
12 1
1.1 9

(— Reference Leve!

09 -
0.8
0.7 1
0.6
0.5 1
0.4 -

°~3 LARRAA LR AR AR RARERE DR RS RERE A EES R B AL ER AR LSS AN ERE RN R EAREARARE]

20 2 3 ¥ 4 45 S5 S5 e 6 M 5 e

AGE OF DRIVER




Older Drivers, Page 6

The results shown in Figure 2 can be misleading
because they do not take into account the fact that
there are more eighteen year old people in the popu-
lation than eighty year olds. By associating crash in-
volvements with population figures, it is possible to
compute an involvement rate which allows a better
comparison between drivers of different ages. The
involvement rates here are based on State involvement
counts and national population counts and thus pro-
vide only a relative measure. Again, as in Figure 2, all
results are shown relative toa chosen reference group,
the 40 year old drivers, (Figure 3).

As expected, the use of population figures diminishes
the difference between the very young and old drivers.
Specifically, the results show that, although the pat-
terns in figures 2 and 3 are quite similar, the ratios of
the values in the two charts are quite different. While
the ratio for eighteen and eighty vear old drivers is
about 20 to 1 in Figure 2, the same ratio has been
reduced to 5 to 1 in Figure 3, a significant adjustment.

Although the adjustment of crash involvements by
population figures provides a better measure of risk
for different driver ages, these measures are only use-
ful in assessing the safety problem associated with a

specific segment of the population. In order to assess
the safety performance of different age groups of driv-
ers, it is necessary to take into account how many
drivers are licensed in cach age group and the average
number of miles travelled by the drivers in each age
group. The estimate of total annual travel for each age
group was obtained by multiplying the reported num-
ber of licensed drivers in each group by the respective
estimate of average annual travel. The estimates of
average annual travel were provided by the National
Personal Transportation Survey conducted in 1983,
while driver licensing figures were provided by the
Federal Highway Administration. The rates, shown in
Figure 4, represent the ratio of the number of reported
crash involvements to total travel for each age group.
These rates differ considerably from the rates in Fig-
ure 2. The reason for this difference is that while, in
general, a similar proportion of people hold driver
licenses in each age group, the amount of annual travel
differs considerably among these age groups. For ex-
ample teenage drivers travel an estimated average of
5,000 miles/year, while the average travel for ages 40
to 44 is 13,000 miles, and for drivers over 85 the esti-
mate is 1,000 miles per year.

Figure 4 still shows a high rate of about 30 involve-
ments per 1,000,000 miles of travel for the youngest age

FIGURE 4
CRASH INVOLVEMENTS per MILLION V.M. of TRAVEL

(5 STATE FILES®

CRASH INVOLVEMENT RATE

{REFER TO APPENDIX FOR DATA)
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group, a fairly steady low rate for most age groups, and
a rapidly increasing rate for drivers in their eighties.

The most significant finding in this chart is that risk
of crash involvement does not increase appreciably
until the age of approximately 70, and then rapidly
increases after age 80.

Taken collectively, these data indicate that:

eMotor vehicle crashes are not a major cause of
death for older persons.

oThe rate of motor vehicle crash involvements
per unit population is highest for 18 year olds
and declines steadily with increasing age.

oThe rate of involvement on a mileage exposure
basis increases after the age of 70, and more
so beyond age 80.

Crash Characteristics of Older Drivers

Some insight into the reasons underlying differences
in crash involvement rates as a function of age can be
obtained by examining the general characteristics of
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older drivers’ crashes, using State files. While such
analyses do not control for differences in exposure, the
degree to which crash characteristics vary as a function
of age can be helpful in understanding how age con-
tributes to crash involvement. A true measure of in-
volvement risk as a function of age must, however, take
into account differences in driving conditions for dif-
ferent aged drivers. Such data would provide the in-
formation needed to ascertain whether observed
differences in invoivement rates and crash character-
istics are a function of age or a function of differences
in exposure.

Besides identifying differences in crash risk as a func-
tion of driver age, it is interesting to focus on differ-
ences in crash characteristics among drivers of
different ages for several reasons.

First, it is well known that the risk associated with
driving differs depending on driving conditions. Day-
light driving is less risky than nighttime driving. Loca-
tion (rural - urban) or (intersection - non intersection),
weather conditions (wet, dry or snow), day of week
(weckday - weekend) also affect the risk of involve-
ment. A true measure of risk would take into account
the amount of driving done under each condition by
individual groups of drivers. The results would most
likely show that some of the differences, by age, found

fFIGURE 5
DRIVER INVOLVEMENT BY LAND USE

ALL DRIVERS, by AGE GROUP

PERCENT INVOLVED

URBAN

S 16-25 Wl 26-69

RURAL

LAND USE
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in Figure 4 are reduced but other differences are
increased.

A second reason for looking at crash characteristics
is to identify under what conditions certain groups of
drivers are experiencing crashes as an indication of the
need to undertake specific remedial actions.

Figure 5 indicates that, although there is a greater
proportion of urban crashes for all ages, this propor-
tion increases with the age of the driver. However, this
trend may only indicate that older people are more
likely to live in cities and towns rather than the country.

Older drivers also experience a greater proportion of
intersection crashes (Figure 6). This higher propor-

Another significant change associated with age is the
increase in the proportion of crashes during daylight
hours for older drivers. The distribution of crash in-
volvements by time of day and age of driver are shown
in Figure 7. Possible explanations for these results
include a sizeable increase in the proportion of day-
light driving for older drivers, better safety perfor-
mance at nighttime by older drivers, or a combination
of the two. Since it is generally accepted that the
overall safety performance of older drivers is some-
what lower than average, and that older drivers have
greater difficulty driving at night because of increased
sensitivity to glare, it is logical to conclude that older
drivers tend to drive more and more during daylight

. hours, thus reducing their nighttime travel to a mini-

mum.

FIGURE 6

DRIVER INVOLYEMENT BY LOCATION
ALL DRNERS, by AGE GROUP
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tion is partially due to a shift of older drivers towards
more urban travel, as indicated by the data in Figure
S, but may also reflect greater difficulties older drivers
experience in driving through intersections. Without
exposure data, it is impossible to determine which
factor(s) is influencing their crash experience.

A factor apparently associated with driver age is
their proportion of single to multiple vehicle crash
involvements. It is evident from Figure 8 that older
drivers experience a much lower proportion of single
vehicle crashes than young drivers. Since single vehi-
cle crashes are more frequent during nighttime hours
and on rural roads, the results may only reflect the
propeansity for older drivers to travel during the day-
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DRIVER INVOLVEMENT BY LIGHT CONDITIONS
ALL DRVER, by AGE GROUP
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time and in urban areas. As with previous findings,
however, it is impossible to fully assess the situation
without adequate exposure measurements.

Figure 9 presents the distribution of reported driving
violations for drivers involved in crashes. This chart
shows that drivers in their eighties have a significantly
higher proportion of traffic violations, when compared
to other drivers. The proportion of these drivers hav-
ing a ‘Right of Way’ or a traffic signal violation is three
times greater than for all other ages combined. They
are also half as likely to escape a crash without being
cited for some violation. There are two possible rea-

As has been stated, an accurate understanding of
the extent to which specific circumstances contribute
to the crash involvement experience of older drivers
cannot be obtained without a better understanding of
the general driving characteristics of all drivers. Data
on driver age and crash involvement has shown that
the nisk of being involved in a crash, based on the
amount of driving, increases significantly for drivers in
their late seventies. However, the effect of this higher
risk is counteracted by a larger reduction in overall
travel There are indications that the reduction in
travel by older drivers is especially large during those
hours and in those areas of higher risk. Overall, the

[FIGURE 9

TYPE OF INFRACTIONS in CRASHES
AL DRIVERS. by AGE GROUP
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sons for these results. Older drivers may be less atten-

tive and thus more likely to commit a traffic violation,

and police may be more likely to cite older drivers who
become involved in a crash.

In conclusion, there is substantial evidence to suggest

that, in general, driving habits and crash experience

differ as a function of driver age, and that the increas-
ing risk found for older drivers may be an effect of the

aging process.

| 70-79 W 80-89

two effects, higher risk and lower exposure, result in
making the class of older drivers the group who expe-
ricnces the lowest total number of crash involvements,
based on the number of licensed drivers. At the same
time, if nisk is based on the amount of actual travel, the
drivers in the oldest age group have a much higher
likel:hood of being involved in a crash than the average
driver, and higher than teenagers. The increases in the
proportion of crash involvements found for older driv-
ers under certain conditions are quite significant, but
they also reflect significant changes in driving expo-

"



sure. Anyeffort at quantifying the effects of driver age
on crash risk cannot be successful without being able
to account for the changes in exposure. All results
shown in this section are quite similar for both male
and female drivers.

Injury Consequences

The consequences of motor vehicle crashes are tra-
ditionally assessed by relating the number of fatal and
serious injuries reported for an identified group of
people totheir estimated total annual travel. The ratio
of the two counts for each group determines the driver
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shown in Figure 10, provides a clear indication that this
rate is not uniform across all ages. The rate for teen
age drivers is about 5.6, reaches the lowest value of .85
for drivers in their forties, and rises sharply for drivers
over 75 years of age. The rate is above 9 for drivers 80
to 84 and jumps to over 30 for drivers 85 and over.

Figure 11 includes the involvement, the severe injury,
and the fatality rate charts. By definition, the term
severe injuries, as used in this report, includes police
reported "A’ level injuries and fatalities. There are a
fewitems of interest in this chart. Allthree rate curves
have a similar "U" shaped distribution. The involve-
ment and severe injury rate curves are quite similar in

FIGURE 10
DRIVER FATALITY RATE
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fatality rate. The chart presented bere is similar to the
one presented in Figure 4, the only difference being
that in this case the numerator of this ratio is the
number of driver fatalities rather than their number of
crash involvements. The average fatality rate for all
drivers combined is 1.52 fatalities per }00 millior vehi-
cle miles of travel This rate is lower than the well
publicized total fatality rate of about 2.4 since only
driver fatalities are taken into account. The distribu-
tion of the driver fatality rate by driver age groups,

shape while the fatality rate curve deviates slightly
from the other two, showing a relatively higher fatality
rate for older drivers, and a slightly lower one for
young drivers.

In interpreting these rates, it is necessary to point out
that there are some basic differences between the
three rates shown. While the crash involvement rate
provides a direct measure of risk of a crash on a per
mile driven basis, the other two rates represent the
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product of two or more risk values without providing
any indication as to the value of each component. For
example, the injury rate, based on vehicle miles of
travel, is measuring the product of two individual risks
i.c., the risk of being involved in a crash, and the risk
of suffering an injury once involved in a crash. For the
fatality rate, the values on the chart represent a prod-

the survival from a severe injury. The fatality rates
shown in Figures 10 and 11 show only the outcome of
all effects combined. -

However, differences in the prevailing severity of
injuries as a function of driver age obtained in this
analysis could be a result of differences in the severity

FIGURE 11
INVOLVEMENT, INJURY, and FATALITY RATES
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uct of three individual risks, i.e. the risk of involvement,
the risk of injury once involved, and the risk of an injury
being fatal. Driver age affects each of these three risks,
but not in a consistent manner.

In this report, the consequences of a crash as a
function of the age of the driver arc measured in a way
that separates the effect of each individual risk. To
better understand the relationship between driver age
and crash consequences, severe injury rates are ob-
tained conditional to the cccurreace of a crash, while
fatality rates are computed conditionally to both the
occurrence of a crash and the occurrence of a severe
injury. This modification is necessary in order to sep-
arate the effect of driver age on the likelihood of being
involved in a crash, from that governing the likelihood
of suffering a severe injury, and from that governing

SER.INJ.RATE

©  INVOLVEMENT RATE

of crashes involving drivers of different ages. For
example, higher fatal and serious injury rates for older
drivers could be a result of their tendeacy to be in-
volved in more severe crashes, rather than a lower
tolerance for injury because of increased frailty. To
control for this possibility, it is necessary to determine
if differences exist in the severity of the crashes, in
terms of impact forces, as a function of driver age. The
accideat files from Texas, one of the five States used
in this analysis, contain a classification of the severity
of the damage sustained by vehicles based on stan-
dardized vehicle deformation measurements. These
measurements comply with the vehicle damage scale
as defined in the Traffic Accident Data (TAD) project
and are referred to in this report as TAD levels. Scale
values range from zero to seven, zero indicating the
lowest damage and seven the largest. The data from
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FIGURE 12
DISTRIBUTION OF INVOLVEMENTS BY.T.AD. LEVEL

BY DRIVER AGE GROUPS
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Texas, presented in Figure 12, show a surprising simi-
larity in the distribution of crashes by severity for the
four selected age groups of drivers.

These data suggest that differences in the probability
of sustaining a fatal or serious injury are a function of
age, since there are no substantial differences in crash
severity distribution by driver age. Of course, the

2569
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validity of this conclusion depends on the validity of
the adopted measure of severity, and on the assump-
tion that the results found in Texas apply to the entire
nation.

One way to further anlyze the TAD level classifica-
tion and assess what effect the age of the driver has on
the consequences of the crash is to determinc what

FIGURE 13
PERCENT OF FATAL & SERIOUS INJURIES
BY DRMER AGE GROUPS
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percent of drivers, of different age groups, suffers a
severe or fatal injury in crashes of different severity.
Figure 13 displays such a distribution, using data from
the Texas accident file, and shows clearly that the
percent of injured drivers increases appreciably with
higher TAD levels, and that, for each TAD level, the
percent of serious injuries also increases with the age
of the driver. The figure shows that, in crashes of TAD
level 7, about 52 percent of the drivers in the oldest
group suffer asevere or fatal injury. The same propor-
tion is about 37 percent for the youngest drivers.

Since crash severity is not a contributing factor in this
difference between the two groups, it is very likely that
the higher proportion found among the older is attrib-
~ utable to the physiological effects of aging.

The differences in susceptibility to injury among driv-
ers of different ages, found in the previous figure, are
magnified when only fatally injured drivers are consid-
ered. Figure 14 shows that in severe crashes the older
driver has a much higher probability of being fatally
injured. Over 25 percent of the older drivers involved
in the most severe crashes did not survive the crash, as
compared to less than 10 percent for the youngest
group. This discrepancy is even more pronounced in
TAD level 6 crashes. The results provide substantial
evidence that older drivers have a considerably lower
likelihood of surviving high severity crashes.

It is evident, from figures 13 and 14 that TAD levels
Othrough 3 show a very small percent of severe injuries
and almost no fatal injuries. At the same time, no
driver age effect is discernible in these low severity

_FIGURE 14

PERCENT OF FATAL INJURIES
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level crashes. For the sake of simplicity, the study will
proceed to disregard these low level crashes from the
analysis on the basis that no driver age effect is present
and measurable at this level.

Figure 15 displays driver fatalities, as a proportion of
severe injuries, for the more severe crashes and for the
selected age groups of drivers. It is evident that these
proportions increase with both the severity of the crash
and the age of the driver. For TAD level 6, for exam-
ple, about [0 percent of the severe injuries result in
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percent for the oldest group. In the most serious
crashes, about 50 percent of severely injured older
drivers do not survive the crash.

FIGURE 15

FATALITIES AS A PERCENT OF SERIOUS INJURIES
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Figures 16 and 17 show the extent of the age effect on
driver injury severity by plotting the ratios of 1) driver
fatalities to crash involveraents, 2) severe injuries to
involvements, and 3) fatalities to severe injuries. In
order to obtain a more significant measure of the age
effect, only crashes with a TAD level classification
greater than 3 have been nsed in the analysis. From
Figure 16 it is apparent that the rate of 1.2 driver

fatalities per 100 crash involvements is essentially con-
stant for drivers under 70_years of age but for older
drivers the ratio rises rapidly to reach a value of 4 for
drivers over 80 years of age. This relationship between
age and fatality rate is consistent with the findings of
other researchers (e.g. Evans, Partyka)

FIGURE 16

DRIVER FATALITY RATE (TAD LEVEL >3 CRASHES)
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On the other hand, the ratio of severe injuries to
involvements averages to 10 per 100 crash involve-
ments for drivers under 70 years of age, and rises
gradually to 15 for the 80 to 84 age group. The ratio
of driver fatalities to severe injurics, also shown in
Figure 17, remains fairly constant, with a value of about
12 fatalities per 100 severe injuries, for ages up to 70
yearsold. From that point on the ratio increases stead-
ily and reaches a value of close to 30 for the oldest

group.

There are a number of conclusions that mn.be drawn
from these analyses. First, all drivers, regardless of
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age, experience crashes that are of almost equal sever-
ity, based on vehicle deformation measurements. Sec-
ond, the severity of injury is at about the same level for
drivers under 70 years of age, and rises slightly for
older drivers. Finally, the study provides strong evi-
dence that the age of the driver has amore pronounced
cffect on the number of severe injuries that result in
fatalities. The data show small differences for drivers
under 70 years of age, but a sharp rise for older groups,
reaching a value 2.5 times larger in the oldest group.

FIGURE 17

DRIVER FATALITY AND INJURY RATES
(TAD LEVEL >3 CRASHES)
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Summary of Findings

oOn an absolute basis, motor vehicle crashes
are not a significant cause of death for older
persons, compared to other causes.

oThe frequency of crashes is highest for drivers
in their late teens and declines continuously as
the age increases. Drivers 18 years of age ex-
perience approximately 23 times as many
crashes than 80 year old drivers.

eWhen the crash frequencies are adjusted for
population totals, we find a similarity in the
overall age pattern, but the actual differences
among the age groups are much smaller. For
example, the ratio between the values for the
18 year old and the 80 year old drivers is only
5.4 as compared to the value of 23 stated
above.

oThe involvement rate based on vehicle miles
of travel (VMT) follows a general "U’ shaped
pattern. Young drivers, 16 to 19 years old, ex-
perience about 30 involvements per 1,000,000
VMT, drivers 35 to 65 years of age are in-
volved in about 4 crashes for the same amount
of travel, while drivers over 85 have the high-
est rate of close to 40 crashes per 1,000,000
VMT.

#On the basis of their crash experience, older
drivers are more likely to:

1) drive in urban areas;

2) be mnvolved in intersection crashes;

3) do almost all their driving during daytime

hours;

4) be involved in fewer single vehicle crashes;

5) commit a much higher proportion of "Right
of Way" and "Traffic Signal” violations; and,

6) be charged with any type of traffic violation.

oThere is little difference among drivers of all
ages in the severity of the crashes they experi-
ence.

oThe number of drivers who expcrience a fatal
¢+ 27 -ous injury increases with both the sever-
1 . =" the crash and the age of the driver.
V.21 limei=d to fatal injuries, this increase be-
ccmess sore pronounced.

oThe driver fatality rate, per 100,000,000 VMT,
is about 5.6 for teenage drivers, declines 10 a
value of 0.85 for drivers in their forties, and
rises sharply after the age of 75 to reach a
value of about 31 for drivers 85 and above.

oThe risk of suffering a severe injury, once in-
volved in a crash, does not vary appreciably
for drivers under 70 years of age, but rises
gradually for older age groups.

oThe number of severe injuries that result in fa-
talities remains almost constant, about 12 fatal-
ities per 100 severe injuries, for drivers under
70, but increases significantly for older drivers
reaching a value of 30 for the oldcst group, a
2.5 fold increase.
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NATIONAL ESTIMATES (1986)

DRIVER | ANNUAL |[LICENCED| VEH. CRASH IN-{CRASH IN-r \FATAL DRIVER

AGE VMT /DRYV. | DRIIVERS | MILES OF | VOLVE- VOLVE- |AND SERI-| FATALI-
(THOU- | TRAVEL | MENTS MENTS |OUS IN- TIES

SANDS) (STATE (NASS) JURIES
FILES)
P ——

16-19 4,985 11,167 55,667 1,592,212 | 1,454,007 41,083 3,104
20-24 . 10,339 19,948 206,242 2,041,630 | 1,884,127 57,496 4913
25.-29 11,810 20,198 238,538 1512413 | 1,574,579 44,439 3,698
30-34 12,126 18,391 223,009 1,130,950 | 1,301,538 31,399 2,633
35-39 12,662 15,449 195,615 841,655 993,405 24,547 1,918
40-44 13,015 (12157 | 158223 581,071 695,646 16,860 1,340
45-49 11,805 10,358 | 122,276 455,630 436,868 11,809 1,049
50-54 10,936 10,207 111,624 418,956 399,847 9,940 1,014
§5-59 9,443 10,126 95,620 391,312 429,549 9,158 940
60-64 8,568 9,011 77,206 308,596 368,105 6,772 853
6569 6,804 - 7,144 48,608 225,507 243312 4,485 710
70-74 4,750 5,000 23,750 151,806 217,236 4,156 625
7579 4,821 2,842 13,701 105,327 139,725 - 2,662 ' 554
80-84 2,615 1,404 3,671 55,531 60,301 1,476 338
85+ 1,053 553 582 22,583 48,565 688 179




NATIONAL ESTIMATE (1986)

DRIVER AGE CRASH INV. RATE, |FATAL + SERIOUS IN- ‘FATALITY RATE,
INV. / MILLION JURIES RATE, (F + S) | FAT.'S /100 MILLION
VEH. MILES OF /10 MILLION VEH. VEH. MILES OF
TRAVEL MILES OF TRAVEL TRAVEL
1619 286 74 56
20-24 99 28 24
25-29 - 63 19 16
30-34 5.1 14 12
35-39 43 13 10
40-44 3.7 11 09
45-49 3.7 10 0.9
50-54 38 0.9 0.9
55-59 a1 10 10
60-64 40 09 11
65-69 46 09 15
70-74 6.4 18 26
75-79 7.7 19 4c
80-84 15.1 40 92
85+ 388 118 30.7
ALL DRIVERS 63 17 15
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