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Age, Exposure, and Alcohol
Involvement in Night Crashes

William L. Carlson

This study compared driving and crash patterns of voung (age 16 to 25) driv-
ers. The use of random samples of the driving population is presented as an al-
ternative exposure measurement technique. The high occurrence of young driv-
ers in night, single-vehicle crashes was found to be related to exposure, with two
exceptions; drivers aged 16 to 18 are overinvolved in nonalcohel-related crashes
and drivers aged 18 to 21 are overinvolved in alcohol-related crashes. These
overinvolvements are consistent with the assumption of a learning-to-drive and
a learning-to-drink-and-drive model of crash occurrence. Once these learning
periods have passed, the high percentage of crash involvement for drivers aged
19 to 25 corresponds to high driving exposure. The use of relative exposure is
presented as a useful device for determining overinvolvement in crashes.

Previous studies have established that per-
sons whao have traffic crashes are more likely to
have other life problems as well (Tillman &
Hobbs, 1949). In addition, 18 to 20 year old
drivers with the highest numbers of driving
convictions have fathers with more driving
convictions, perform academically below their
potential, and tend to have more nontraffic
contacts with the law (Carlson & Klein, 1970).
In the case of young drivers, it has been sug-
gested (Klein, 1968) that their high crash in-
volvement may be due to increased exposure
at hazardous times and places and/or a learn-
ing effect rather than inherently worse driving
ahifity.

Are crashes involving young drivers due to
wnusual exposure or to driving characteristics
that contribute to crash occurrence (e.g., im-
maturity, poor judgment, failure to perceive
problems, speed. ete.)? This question is of great
importance to those attempting to design
countermeasures to alleviate the high losses
from young drivers’ crashes. If the problem is

William L, Carlson, Ph.D., is Assistant Professor of Eco-
nomties, §t, (af College, Northfield, Minnesnta. This
stuely was done while he was affiliated with the Highway
Safety Research Institute, University of Michigan, Ann
Arhor.
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“poor”’ driving, then developing high quality
driver training programs seems a reasonable
solution. This approach might be valid in spite
of the lack of crash reduction from present
driver education programs. If the large num-
ber of crashes resnlts from either a learning ef-
fect' or excessive driving, however, the prob-
Jem must be approached differently. Pure
learning effects will be difficult to overcome by
training and probably can onlv be reduced by
making the driving task simpler (providing a
greater margin for error without crash occur-
rence). Excess crashes resulting from excess ex-
posure are most directly reduced by modifying
automobile usage patterns.

A previous analysis (Carlson, 1971} of 2.4
million crashes from the National Accident
Summary provides some interesting insights
into the young driver problem. That study in-
dicated that drivers under age 25 were in-
volved in 42% of nighttime (7:00 p.m. to 7:00
a.m.) crashes but in only 32% of daytime crash-
es. Each vehicle or pedestrian in a crash con-
tributed a unit of involvement. Data for the
National Accident Summary file were collect-

"Learning effect refers to the acenmulation of road experi-
ence during the period following initial licensing,.
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ed from 26 states, for 1969, by the National
Highway Traffic Safety Administration.

A number of authors have stated the impor-
tance of including exposure in comparisons of
crashes between groups. Generally accepted
measures of exposure are not easy to obtain,
however. The most widely used measure is to
convert gasoline sales tax accumulations to an
estimate of mileage for a particular geograph-
ic region. This measure leaves wnanswered
questions of an appropriate conversion factor
(miles per gallon of gasoline) and of exposure
variations among different driving conditions.
At this point, it is useful to review previous ef-
forts at establishing exposure measures.

A nationwide personal interview survey of
drivers was conducted in order to define differ-
ences in exposure by miles driven among vari-
ous driver, vehicle, and environment combina-
tions (Carroll, Carlson, McDole, & Smith,
1970). Table 1 compares the mileage and crash
involvement of various age groups. Drivers in
the 26 to 40 age range drove more miles than
did drivers 25 and below. But. drivers 16 to 25
had more crashes per driver and more crashes
per mile than did older drivers. Mileage and
crash estimates for that study were both self-
reported, based npon driver memory. Under
those conditions, it was not reasonable to parti-
tion a particular driver’s mileage and crashes
into, for example, day and night components.

010521

Another approach—induced exposure—mea-
sures relative exposure by driver involve-
ment in nonculpable crashes (Haight. 1970}
Carlson (1970) presents an application of this
general approach that resulted from an exten-
sion of work hy Hall (1970). A nonculpable
crash was defined as a crash in which the other
driver received a police summons and the driv-
er of interest did not. The conclusion from that
analysis was that drivers aged 16 to 20 are
overinvolved in culpable crashes. For drivers
above age 33, involvement in nonculpable
crashes—and hence exposure—decreased com-
pared to a consistent level of nonculpable
crash involvement for ages 16 to 35. These re-
sults are, of course, restricted by the problems
of culpability assignment. ,

Pelz and Schuman (1971) developed a
dummy variable regression model~using data
from 3,000 personal interviews obtained from
a probability sample of suburban drivers—to
explain the contribution of various factors to
crash involvement. This sophisticated ap-
proach explained that portion of the variance
in self-reported crashes resulting from expo-
sure. Their method is hased upon the assamp-
tion that a portion of the crashes incurred by a
particular age group are due to exposure and
the remainder are due to unexplained factors.
That portion that is due to exposure can be
“predicted” by a dummy variable regression

: TABLE 1
MILES DRIVEN AND CRASHES FOR VARIOUS DRIVER AGE GROUPS
NATURAL LOG OF MILES DRIVEN
MILES DRIVEN 30 DAYS 3 pavs MEAN CRASH BATF
SELF-REPORTED PER
AGE Standard Standard CRASHES, 1,000,000
cRoup N Mean deviation Mean deviation LLAST 3 YEARS MILES
16-20 441 5.4941 1408 THe 1146 0,720 25.1
21.25 RK) #$1.058% 1.675% W07 1497 0,496 3.7
2033 K22 64,266 FAUR 1125 15RK 064 Q.0
333 711 6317 1.441 136 1501 0.310 T.6
W40 i’ 6,362 1.424 L1263 1939 0.237 5.2
4143 706 6,273 1,347 1022 1245 0,202 5.5
46-50 641 7,252 1.417 1054 1400 0.246 6.5
51-60 047 6.155 1.464 966 1315 0.182 5.2
61-70 533 5.804 1.570 706 Bo7 0.173 6.8
70+ 151 5189 1.554 402 570 0.236 16.3
Total 8518 6.151 1.499 1010 1435 0,310 R5

Note.—Result of F test for dependency between the age group and the natural logarithm of estimated miles drivem:

F{9.6508) = 15.53%3, a<< .01
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TABLE 2
COMPARISON OF AVERAGE AND RESIDUAL CRASHES PER DRIVER
USING THE RESULTS OF PELZ AND SCHUMAN

{h (2} (
ACCINENTS PER ACCIDENTS PER DRIVER MINUS ACCIDENTS PER DRIVER MINUS

AGE 1\" DRIVER EXPECTED ACCIDENTS PER DRIVER" AVERAGE ACCINENTS PER DRIVER

16 333 19 0.00 —0.11

17 242 27 0.00 —0.03

18 212 45 0.13 15

19 160 A6 0.10 0.16

20 157 34 0.01 0.04

21 172 27 —~0.08 —0.03

22 174 33 —002 0.03

23 132 21 —1{L18 — .04}

24 846G .29 -~ LM —0.01
Totud 1670 30

*Fapected accidents were computed using the Pelz-Schuman exposure correction regression model.

mode! of the following form®
Y = fiX, X, ...,.X)
Where .
Y —predicted number of crashes per driver
resulting from exposure
X, —self-reported mileage
X,—number of days driving per week
X,—number of hours driving per week
X,—number of short trips last month
X.—number of long trips last year
X,—percent of driving done during daytime
X,—percent of driving on super highways
X,—percent of driving on other tvpes of
roads
Residual crashes (resulting from unexplained
sotreest were compaited as follows:

Predicted
crashes

Ohserved

crashes

Residual
erashes

The residual crashes or deviations Trom the
moadel were then plotted against age, The re-
sichual crashes per driver for 18 and 19 year
olds had the highest deviation above the pre-
dicteel crash rate given their exposure. Thus,
18 and 19 year olds had the highest crash rates
even after a correction was made for exposure,

The regression model that was used ex-
plained 5% of the total variability. This low
value for explained variability may not be crit-
'-"Th(- model was actnally fitted by using the Multiple
Classitivation Analysis (MOAY program developed hy the
Survey Research Cenler,
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ical if the model contributes to an understand-
ing of exposure and crash involvement. Exam-
ination of Table 2, which presents the Pelz and
Schuman data, raises some questions, however.
Column 2, which contains the residual crash
rates, provides the basis for their conclusion
that 18 and 19 year old drivers are overin-
volved in crashes after correcting for exposure.
If they had used Column 3.* however, which
merely subtracts the average crashes per driv-
er, they would probably have reached the
same conclusion. Thus, either exposure has
very little effect on crashes or the Pelz and
Schuman approach does not adequately mea-
sure the effect of exposure.

MISTHCOD

This study wses several sonrces of data to
provide measures of the total population, the
night driving poputation, and the night crash-
ing population in a medium-sized midwestern
county. Of particular interest are alcohol use
and driver age among these populations.

The study methodology is simple and
straight-forward. Frequency distributions of
driver age are compared for crash-involved
and noncrash-involved subpopulations in the

*Ihe numbers presented in Coluan 3 are equal to ob-
served crashes minus average crashes for all drivers in the
sumple, This we have a naive, unsophisticated exposure
prediction model that merely defines exposure as the aver-
age number of erashes,
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county driving population. Comparison be-
tween crash and noncrash subpopulations indi-
cates which age groups are over- or under-in-
volved in crashes, and under what conditions
this involvement occurs.

Drivers who had a single-vehicle crash were
included in a crash subpopulation. Drivers for
the noncrash subpopulation were randomly se-
lected by an interview team. If both of these
processes are random, then the age distribu-
tions in each subpopulation should be the
same, within the range of sampling error. Dif-
ferences that are larger than could be attrib-
uted to chance indicate that particular age
groups are over- or under-involved in crashes.
Conversely, lack of such differences indicates
that particular levels of crash involvement are
consistent with exposure.

The data sources for this study are:

1. A random sample of 748 night drivers in
Washtenaw County was interviewed and test-
ed for alcohol using a Breathalyzer (Carlson,
Chapman. Clark, Filkins, & Wolfe, 1971). The
sample was obtained by stationing a survey
team at randomly selected locations along the
county roads. A cooperating police officer
stopped drivers chosen at random from the
traffic passing these locations, Of the drivers
selected in this manner, 87.5% agreed to par-

ticipate. The target population was driver
trips made between the hours of 7:00 p.m. and
3.00 a.m. The occurrence of various subgroups
in the sample thus provides a measure of their
relative exposure, assuming that each trip isa
unit of exposure. Drinking drivers were de-
fined as those who had a Blood Alcohol Con-
centration (BAC) greater than or equal to
0.02%.

9. Crash data for Washtenaw County from
January 1968 to June 1971 were obtained from
files maintained by the Highway Safety Re-
search Institute. These files contain all crashes
investigated by law enforcement departments
in the county. In order to minimize the prob-
lems of assigning culpability, the data were
restricted to single-vehicle crashes that oc-
curred hetween 7:00 p.m. and 3:00 a.m. (the
same hours that the random driver sample was
interviewed). Police officers’ subjective esti-
mates were used as the basis for alcohal in-
volvement in crashes. Although this measure
has been shown to underestimate aleohol in-
volvement in fatal crashes (Filkins, Clark.
Rosenblatt, Carlson, Kerlan, & Manson, 1970y,
I am not aware of comparable results for non-
fatal crashes. The assumption in this study is
that any bias affects all types of crashes uni-
formly.*

TABLE 3
PROBABILITY DISTRIBUTION OF WASHTENAW COUNTY CGROUPS BY AGE
NIGHT DRIVERS NIGHT
WEIGHTED BY SINGLE-VEHICLE
TRAFFIC VOLUME CRASH DRIVERS
POPULATION
AGE OVER ACGE 13 ILICENSED Alcohol-
croUe {1970 crNsys) PRIVERS All BAC=0.02 | BAC=0.05 AR related
1617 0.042 0.041 0,047 0.002 0LONKY L0O89 0.033
18-20 0145 0.082 076 0.074 0.m7 0,202 .139
21-24 171 0.165 1.256 0.246 0,245 0.228 0.234
25-29 0,126 0.171 0,162 0.261 0.241 0.152 0,212
30.34 0,082 012 0.069 0.049 0.026 0,087 (1.119
35-44 0.135 0.167 0.147 0.214 0.263 0.125 0.132
45-54 0.179 0.135 0.090 n.111 0,115 0,074 0,079
55-64 0.081 0.0R5 0.040 0.043 0.093 0032 0041
B85+ 0.079 0.042 0.013 0.000 0,000 0.011 0.006)
Total 1.000 1.000 1.000 1.000 1.000 1.000 1.000
Number wsed

for estimate 170,987 17,989 T48 140 76 2,356 ki
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FIGURE 1
COMPARISON OF INVOLVEMENT IN
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Using these data, the following hypotheses
were tested:

1. Drivers of various ages have single-vehi-
cle crashes at night in proportion to their
amount of driving at night.

9. Drivers of various ages have single-vehi-
cle alcohol-related crashes at pight in propor-
tion to their driving after drinking at night.

3. Drivers under age 91 drive after drinking
in the same proportion as drivers over age 21.

RESULTS

Table 3 presents the distribution$ Ly age for
the subgroups used in this study. One would
expect 10 find a similarity in 3ge distribution

for census and for driver registration data.

There are two aotable differences, however.
The 18 to 20 age group makes up 16.5% of the

e

+This ¢ould he objected to on the grounds that younger,
less cxperienced drinkers might be more frequently iden-
Lified] as having Teen drinking. Fowever. W
that the characteri
coherent speech. imability
tasks, agpressive hehavior. etc.

subjective estimates (b

use and Breathalyzer readings for randomly selected driv-
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year oids.
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lved 16
5% of the erashes during

Jved 16 to 18 year olds. Thus,
lved 16 to 19
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census population aged 16 and over and only
8.2% of the registered driver population. This
probably results from the large aumber of uni-
versity students in the Washtenaw County
population. Another difference occurs in the
25 to 34 age group-—ZO.S% of the population
and 28.3% of the licensed drivers. This may 1e-
sult from the large qumber of graduate stu-
dents who establish short-term (two to four
years) residences in the community.

Young drivers (21 and bel ow) in this popula-
tion tended to be cither high school of college
students. The summer driving population
conld therefore be different as a result of 2
pumber of young persons being absent from
the county. Conversely, young drivers might
have fewer responsibilities during the smmner
and do more driving for recreational reasons.
In fact. drivers 16 to 19 were involved in a
larger proportion of sing\e-vehic‘le night crash-
es during the months of june, Tuly, and August
than during other months.® Therefore. 1 ex-
cluded the Tune, July, and August crash data
when making comparisons by age for the crash
versus noncrash populations.

Another important assumption is made in
this analysis. The roadside sarvey took place
over a four-week time period, whereas the
crash population was drawn from a three-year
period. 1 assumed, therefore, that the distribu-
tion of drivers by age did not change over this
period. (Changes in total traffic volume would
not affect the results; only a change in the dis-

FIGURE 2
COMPARISON OF INVOLVEMENT IN NIGHT
DRINKlNG-DRIVING AND ALCOHOL—‘RELATED
SINGLE-VEHICLE CRASH POPULATIONS
RELATIVE TO TOTAL POPULATION
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FIGURE 3
DISTRIBUTION OF WASHTENAW COUNTY DRIVERS IN
SINGLE-VEHICLE CRASHES AND IN NONCRASH POPULATION
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tribution of drivers by age would have done
50.)

Figures | and 2 compare the involvement in
night driving and night single-vehicle crashes
for various driver age groups, Figure 1 pre-
sents relative exposure and relative crash in-
volvement by age group.®

Thus, if all age groups were equally likely to
be driving at pight, the “exposure” graph
would be a horizontal line at the 1.0 involve-
ment level. Similarly, if all age groups were
equally likely to be involved in night single-
vehicle crashes, the “crash™ graph would be
horizontal. Since neither line is, in fact, hori-
zontal, it is apparent that hoth exposure and
crashes are related to age. Drivers under age
21 and aged 25 Lo 44 drive to much the same
extent at night. Drivers 21 to 24 drive at night

Nelative exposnrs was compoted by dividing the per-
centage ol all night drivers in a given age gronp hy the pes-
centage of the County popaiation in that age group. Rela-
tive erash involvoment was computed by dividing the per-
centage of all night crash drivers in a given age groip by
the percentage of the County population in that age
group. Table 3 data were nsed in both computations,
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more than any other age subgroup, and expo-
sure decreases steadily above age 44. With the
exception of ages 16 and 17, nighttime single-
vehicle crash involvement is consistent with
nighttime exposure. For example, drivers 21to
925 had 22% of the night single-vehicle crashes
and did 26% of the night driving. Only 16 and
17 year olds are greatly overinvolved in night
single-vehicle crashes compared to exposure.
perhaps because of the learning effect. Drivers
involved in multiple-vehicle crashes follow the
same pattern (Figure 1).7

Figure 2 presents a similar analysis for
drinking nighttime drivers. The exposure
subgroup is derived by dividing the percentage
of drivers in a given age group with a Blood Al-
cohol Coneentration (BAC) of 0.02% or great-
cr by the percentage of the County population
in that age group (Table 3).* The crash group
likewise is computed by dividing aleohol-re-
lated crash percentage by County population

"Culpable and nonenlpable drivers are not separated in
the multiple-vehicle data.
sGimilar results occur when a cutoff of 0.03% BAC is used.
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FIGURE 4
DISTRIBUTION OF WASHTENAW COUNTY DRIVERS IN
SINGLE-VEHICLE CRASHES AND 1N NONCRASH POPULATION. NONALCOHOL—RELATED
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percentage for each age group (Table 3). Al-  below were involved in 54% of the noninjury
cohol-related crashes were defined as single- crashes and 59% of the injury crashes.

vehicle crashes in which the police officer indi- Kolmogorov-Smirmov statistical tests were
cated that the driver had been drinking. Figure performed on the data shown in Figures 3
2 shows that alcohol-related driving increases through 10 to determine the probability of the
through age 29 and decreases for the 30 to 34 observed differences heing due to chance. Fig-
age group- Alcohol crash involvement peaks ure 3 presents the age distribution for the crash
with the 25 to 29 age group and then de- population and for a sample of the driving
creases, Drivers aged 16 1o 17 drink very little population." As shown, the proportion of driv-
but have a high involvement in alcohol-related €78 aged 16 to 18 in the crash population
hlcm. ((1.159) is larger than the proportion of drivers

crashes, again sngpesting, @ lcarning pro
O the other hand, drivers aged 25 1o 29 and in the cxposure population for the same age

3% to 44 have fewer alcohol-related crashes group {0.107). The prohnhili\y is less than .05
than would be expected from their high level {as determined by the K-S test) that a differ-

of exposure. This might be explained by more ence of 01052 could have occurred if the crash

experience with both drinking and driving. and noncrash population have the same distri-
Once these hroad age group comparisons bution by age. This supports the belief that a
had been made, 1 examined individual age dif- learning effect is responsible for the difference,

ferences in detail, concentrating on ages 16 since Michigan drivers are licensed at age 16.

to 25 Fortunately, the random sample of  Aso notable is that ages 18 and 21 have the
night drivers was Jarge enough to permit statis- — _

vieal sigs ficance tests Comparison of the inju- In the ﬁgl.lTCS that f:.)ilOW. nnh:; t!_:le io.wer portion .nf the
jeal sigm ILdl-ILC ests, Compsrt ] ape yange is shown, ince the distributions do not differ at
TV VCTSHS noninjury Si“g‘e'vc}‘ide erashes dur- \he higher ages. All significance tests are hased upon the
ing this time period showed that drivers 25 and cnlire age TABEe.
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FIGURE b
DISTRIBUTION OF WASHTENAW COUNTY DRIVERS TN
SINCLE-VEHICLE CRASIHES AND IN NONCRASH POPULATION. ALCOMOL-RELATED
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highest occurrence in nighttime single-vehicle
crashes. The lower crash occurrence for 20
year old drivers corresponds to a lower occur-
rence in the driving population. This double
peak also occurs in the age distribution of
Michigan drivers involved in 1968 and 1969
fatal crashes (O’'Day, 1970). O'Day found that
the 18 year old peak was associated with
nonaleohol reported fatal erashes while the 21
year old peak was associated with drivers re-
ported to be using alcohol.

Since alcohol has previously been found to
have a greater effect on young drivers (Carl-
son, 1972), the drinking and nondrinking crash
and noncrash populations were analyzed sepa-
rately. Alcohol-related crashes were identified
by the investigating police officer and thus
could be underreported. The drinking driver
subpopulation is represented by the sample of
drivers (N=140) who had a measured BAC of
0.02%. The nondrinking subpopulation con-
sists of drivers with a BACG of 0.00%. Drivers
wilh a BAC of 0.03% and drivers for whom the
police could not determine whether they had

954

been drinking were excluded from these
analyses.

Using the logic applied to Figure 3, Figure 4
indicates that nondrinking drivers aged 16 to
18 are significantly overinvolved in single-
vehicle crashes compared to the exposure pop-
ulation (a<<.01). Peak crash involvement oc-
curs at age 18 and decreases steadily from that
point.

Figure 5 presents a somewhat different pic-
ture. Aleohol-related crashes exceed alcohol-
related driving until age 21, with the peak oc-
currence at age 21. The observed difference
has a probability of less than .05 of occurring
purely by chance. In addition, alcchol use
shows a steady increase through age 25. The
double peak in crash occurrence {18 and 21)
observed in Figure 3 has thus been partitioned
into alcohol- and nonalcohol-related crashes.
supporting the conclusion of O'Day. Further.
hoth of these crash peaks follow increases in
rolative driving exposure. This is again consist-
ent with the hypothesis that specific com-
ponents of the crash overinvoivement by driv-
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FIGURE 6
DISTRIBUTION OF WASHTENAW COUNTY DRIVERS IN
IFLATED SINGLE-VEHICLE CRASHES AND IN NONCRASH POPULATION, WEEKDAY ONLY
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FIGURE 8
DISTRIBUTION OF WASHTENAW COUNTY DRIVERS TN
SINGLE-VEHICLE CRASHES AND IN NONCRASH POPULATION, 7:00 P.M. TO 230 P.M.
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ers under 25 resull from a learning-to-drive
period followed by a learning-lo-drink-and-
drive period.

Figures 6 and 7, which compare weekday
and weekend crash and driving involvement,
suggest some differences in the time of crash
occurrence for drivers of various ages. Drivers
through age 20 are overrepresented in week-
day single-vehicle crashes, but overrepresenta-
tion aceurs only up to age 18 for weekend driv-
ers, Drivers throngh age 24 drive more fre-
quently on weekend nights compared to week-
day nights, however. The weekday crash ver-
sus exposure pattern appears to resemble
the alcohol-related crash pattern shown in
Figure 4.

Comparisons of crashes and driving for
three nighttime periods {7:00-9:30, 9:31-12:00,
12:01-4:00) are shown in Figures 8, 9, and 10.
Drivers 16 to 18 are again overrepresented in
crashes during all three time periods, although
the only statistically significant difference oc-
curred for the 9:31-12:00 period. Other differ-
ences observed in these graphs provide the
seeds for interesting speculation, but without
imaking additional asstauptions abont the dala,

RAH

——-—

these differences can not be attributed to any-
thing but chance.

DISCUSSION

This study has two important results. The
first is a difterent method for assessing expo-
sure, that is, using driving trips as the basic
unit. Most other studies have used mileage or
some function of mileagge, hecanse of the as-
sumed capability to measure miles driven and
in spite of the shortcomings of mileage as a
measure of exposure. If driving is defined as a
series of decision and action tasks, then there
will be some error due to differences in trip
length when trips are used as a measure of ex-
posure. But, if all trips made during a particu-
lar time period on a particular set of roads in-
volve a similar number of “important” tasks,
this error is, of course, minimized, Similarly, if
each mile driven involves the same number of
tasks, errors due to different driving environ-
ments are minimized.

In this stucy, a particular time period and
road network were used to draw a sample of all
driver trips. Based on the results of the study,
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extension of this method of trip sampling to found more often in the night driving popula-
other time periods and road networks is rec-  tion than drivers at the age levels above 25.
ommended. This extension chould include  Thus. a major portion of young drivers’ high

" vehicle and environment stratifying variables. night crash involvement corresponds to high

tan s -

v
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Further study of alternate exposure methods is night driving involvement. Since most of this
also needed. night driving is done for recreational purposes,
The second result concerns the reasons for  a relationship between youths’ life style and
the high crash involvement of drivers in the 16 the results of this study is likely. Such a rela-
to 25 age group. These young drivers face two  tionship has been suggested by others (Klein,
fearning situations: first, learning to drive and 1968). '

then, a few years later, learning to drive after Any countermeasures designed to reduce
drinking. The result is crash involvement — young drivers crash involvement must there-
larger than can be attributed to exposure. fore include changing automobile use patterns.
Once these learning periods have passed, how- Merely improving driving skill or attempting
ever. young drivers continue to have larger 1O modify “attitude” appears promising only if
numbers of crashes than wonld be expected  these qualities can be improved to a level

from their representation in the population. where younger drivers will have fewer crash-

With the exception of these two jearning pe- cs—relative to exposure—than do older drivers,
riods, however, the high crash involvement of who drive less and crash less at night.
drivers 16 to 25 corresponds to a high degree of This argument raises Some fundamental

night driving. For example, Figure 3 shows uestions about the muitiple goals of the high-
that drivers at each age level from 18 to 25 are way transportation system {Baker, 1971). The

: FIGURE 9
DISTRIBUTION OF WASHTENAW COUNTY DRIVERS IN
SINGLE-VEHICLE CRASHES AND IN NONCRASH POPULATION, 2:31 P.M. TO MIDNIGHT
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FIGURE 10
DISTRIBUTION OF WASHTENAW COUNTY DRIVERS [N
SINGLE-VEHICLE CRASHES AND IN NONCRASH POPULATION, 12:01 AM. TO 400 AM.
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use of the automobile to attain the nighttime REFERENCES

mobility desired by young drivers is quite ap-
parent from this study. The cost in terms of
crashes is equally apparent. There are un-
doubtedly other social costs in terms of alter-
nate uses for the skills and time required to ac-
(uire and use an auntomobile, hut these are
bevond the scope of this study.

In order to reduce the crash “costs™ result-
ing from these automobile use patterns, it will
probably be necessary to rechice nighttime
driving. Legal restriction, of course, limits
freedom. Education concerning the costs of
such driving activity might be a rational ap-
proach and might result in a modification of
recreational automobile use. It would at least
provide an awareness of the costs of pursuing
this activity. As long as driving remains an jm-
portant recreational activity for voung drivers,
however, and as long as other recreational ac-
tivities can only be reached by using the anto-
maobile, the voung driver erash problem will he
difficult, if not impossible, to change.
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