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EXECUTIVE SUMMARY

Highway transportation systems are usually designed with the "typical"
driver in mind. The typical driver is a white male of middle class back-
ground, Yet, many drivers are female, members of ethnic minority groups,
and/or of upper or lower class background. Do such differences substantially
affect driving behavior? 1If so, should highway designers, engineers, driver
training specialists and others concerned with traffic safety take special
cognizance of these demographic differences when planning and implementing
programs? Do any of the statistical differences reported really make a
practical difference?

To answer such questions a number of studies have been implemented
over the years. Most have verified statistical differences between various
demographic groups. Few have guided us regarding appropriate actions indi-
cated. The general trends in the research to date are summarized in this
report.

Although in terms of total numbers men have more accidents than women,
accidents are a leading cause of death among women. Between 1960 and 1968
the death rate from motor vehicle accidents among women of various ages and
ethnicity rose dramatically.1 Sheppard, studying accidents in Great Britain
in 1968, showed that sex differences in accident rates for men and women are
at least partly due to experience, exposure, and type of vehicle driven.2
More important in terms of prevention strategies is the work of Harrington
and McBride showing differences in types of violations committed by males

3 . . . .
and females, Males were seven times more often cited for inadequate equipment,

l"R:‘Lse in Accidental Deaths Among Women," Metropolitan Life Statistical
Bulletin, 56 (October 1972), p. 6.

2D. Sheppard, Characteristics of Drivers Obtained from Large Scale
Enquiries (Crawthorne, Berkshire, Great Britain: Road Research Laboratory:
Department of the Enviromment, 1971), pp. 1-20.

3

D.M. Harrington and R.A. McBride, "Traffic Violations by Type, Age,
Sex and Marital Status,'" Accident Analysis and Prevention, 2, No. 1 (May 1970},
pp. 67-79.

vii



receilved major violations five times as often and were twice as often cited
for right-of-way violations. However, exposure was not controlled in this
study. Robertson and Baker, also in a study not contrelling exposure, showed
women to be less often involved in fatal crashes and to have fewer convictions
prior to fatal accidents.4 However, Burg collected data and controlled for
exposure.s He claims that male/female differences disappear when exposure is
taken into account. He does verify differences, however, in types of viola-
tions committed. Men were more often cited for drunken driving, hit and run,
reckless driving and faulty equipment. Women were more coften cited for
failure to stop, failure to yield the right of way and turning violations.
Hagen, in a simulator study of driving performance, showed sex differences

in psychomotor performance with males and females making different kinds of
driving errors.

Marital status also seems related to driving performance: married indi-
viduals with certain exceptions seem to be less often involved in accidents
and to receive fewer violations.7 Hyman reports findings where exposure was
controlled and found that married versus separated/divorced men differ pri-
marily at older (over 44} and younger (under 25) ages,whereas for females
marital status differences generally decreased with age.8

Although the literature is scanty with regard to race, occupation and
socio~economic status as factors in accidents, some studies do report dif-

ferences. Generally, accidents occur more often to the less privileged groups.

4L.S. Robertson and 5.P. Baker, '"Prior Violation Records of 1447

Drivers Involved in Fatal Crashes,"” paper prepared for the Maryland Motor
Vehicle Administration, Baltimore, Maryland, September 1974.

SA. Burg, Traffic Violations in Relation to Driver Characteristics and
Accident Frequency (Los Angeles, California: Institute of Transportation and
Traffic Engineering, California Department of Transportation, June 1974).

R.E. Hagen, "Sex Differences in Driving Performance," Human Factors,
17, No. 2 (1975), pp. 165-171.

7R.C. Peck, R.S. Coppin and W.C. Marsh, "Driver Record by Age, Sex
and Marital Status," Highway Research Record, 163 (1967), pp. 54-67.

SM.M. Hyman, "Accident Vulnerability and Blood Alcohol Concentrations
of Drivers by Demographic Characteristics,'" Quarterly Journal of Studies on
Alcohol, 4 (1968), pp. 34-57.
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For example, Hyman reports Blacks of all educational categories to have more
accidents than whites,and the unskilled or semi-skilled to have more accidents
than professional or executive groups.9 Zylman reports that lower class driv-
ers are more often involved in collisions than are those in upper classes but
that whites and Blacks matched for age and class show similar collision rates.lo
Racial differences in other words may be primarily a result of class differences
and studies should control for this possibility.

Malek suggests that low socio-economic status is coupled with an environ~
ment producing accidents {(overcrowding, poor attitudes, physical hazards, etc.).11
Levonian and Case affirm that poor attitudes (lack of caution, expediency and
defensiveness) are more characteristic of individuals from the lower social
classes.

Finally, one must be careful in accepting the demographic differences
repofted above. McGuire found biases in the reporting of accidents by police
off:‘écers.13 Although there were no age and race differences, accidents involving
females, semi—professiénal and professional groups were underreported in
official records. Furthermore, the young, males and non-caucasians were
overrepresented in the reporting of traffic violations.

Perhaps the most productive future research in this area would compare
the driving skills of different demographic groups in carefully controlled
laboratory settings. Complex interaction effects of sex, marital status,
attitudes, social class and ethnicity seem likely given the findings reported
above. Only well-designed factorial studies controlled for exposure and

setting are likely to shed further light in this area of investigation.

9Ibid.

10R. Zylman, '""Race and Social Status Discrimination and Police Action in
Alcohol-Affected Collisions," Journal of Safety Research, 4, No. 2 (June
1972), pp. 75-84.

llL. Malek, "Social Factors in Accidents," Dissertation, The American
University (Washington, D.C.), 1968.

le. Levonian and H.W. Case, "Behavioral and Demographic Correlates of
Responses to a Driving Questionnaire," Proceedings of the Highway Research
Board, 40 (1961), pp. 582-592.

lSF.L. McGuire, "The Nature of Bias in Official Accident and Violation
Records," Journal of Applied Psychology, 57, No. 3 (June 1973), pp. 300-305.
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I. INTRODUCTION

Driver demographic information {such as the sex of the driver, his/her
marital status, occupation, race and socio-economic status) is potentially
useful in law enforcement, licensing, and vehicle and highway design. Estab~
lishing relationships between driver characteristics and highway safety can
provide information necessary to implement insightful and effective safety
countermeasure programs, including specialized driver training, education
and enforcement procedures, as well as providing general awareness of the most
accident vulnerable group of drivers.

The assessment of driving performance is critical to the evaluation and
improvement of highway safety. At the present time, highway transportation
systems are developed primarily on the basis of information regarding white,
middle class male drivers.1 On the basis of these driver evaluations, highways
and automobiles are designed, driver's licenses are issued, laws are passed
and enforced and accident countermeasures are implemented. However, several
research studies have addressed themselves to women and non-white drivers.
Marital status, occupation and socio-economic status also have been studied
in relation to highway safety and driving performance.

The etiology of the accident process has generally been studied within
the framework of the accident prone personality or the epidemiological approach.
Both of these approaches have limitations when an attempt is made to incorpo-
rate accident research into a single theoretical framework. Malek considers
the limitations of the accident prone model to include:

1. the fact that no stable personality trait or configuration
which can be defined as accident proneness has ever been
isolated {in other words, accident proneness is usually
defined after the fact), and

2. the fact that future accident rates of individuals cannot
be prediﬁted accurately on the basis of past accident
records.

1 . , o
R.E. Hagen, "'Sex Differences in Driving Performance," Human Factors,

17, No. 2 (1975), pp. 165-171.

2 .
L. Malek,"Social Factors in Accidents,'" Dissertation, The American

University (Washington, D.C.), 1968.




The epidemiological approach {interaction between agent, host and envi-
ronment) in accident investigation also has serious limitations according
to Malek. She states that "the difficulty in applying the approach to acci-
dent research is that often the agent cannot be recognized or separated from
the environment."3

Malek suggests that since accidents and resultant injuries invariably
occur in a socio-cultural context, an analysis of socio-cultural variables
may provide a relational framework within which accident situations occur
and attitudes, motivations and responses to risk and hazard are learned.
Group membership and demographic characteristics would thus be very important
in the evaluation of accident causation.

In the first section of this report, the sex of drivers is discussed,
compared and evaluated in terms of accident occurrence, driving record and
driving performance. The subsequent sections deal primarily with the marital

status, race, occupation and socio-economic status of drivers as variables

important to highway safety.

Ibid., p. 271.



II. SEX AS A FACTOR IN ACCIDENTS

Automobile accident research comparing the driving records and perfor-
mances of women as compared to men is frequently misinterpreted. Women tend
to deemphasize the risk of highway accidents due to their lower accident rate
as compared to men. Accidents of all kinds, however, are a leading cause of
deaths among women.

Accidental deaths rank second among the causes of death
for women in the United States at ages 15 through 44,
with only cancer taking a greater number of their lives
each year. Among young women in the age range of 15
through 24 fatal accidents are the leading cause of
death, and jn 1568 accounted for over 40 percent of

all deaths.

Figures 1 and 2 and Table 1 show the mortality from accidents among women
aged 15 through 64 by age and race in the United States for the years 1960,
1964 and 1968. 1t is apparent that the accident death rate among women per
100,000 is increasing. Among white women aged 15 through 64 years, the death
rate from all types of accidents, adjusted for changes in the age composition
of the population, rose from 19.0 per 100,000 in 1960 to 24.2 per 100,000 in
1968, or by more than one-fourth. A smaller increase was experienced by non-
white women. Most of these increases were concentrated at the younger ages.
The death rate from all types of accidents is rather high among white women
at ages 15 through 19, decreases to a minimum at ages 25 through 34, but there-
after rises with advancing age. Among non-white women, on the other hand, the
accidental death rate increases progressively with age.

Most of the increase in the accidental death rate among women at ages 15
through 44 is due to a rise in motor vehicle fatalities. Between 1960 and
1968 the death rate from motor vehicle accidents among white women rose by
more than two-fifths at ages 15 through 24 and by almost as much at ages 25
through 44. Among non-white women, the motor vehicle accident death rate
increased by about one-third at ages 15 through 24 and by about two-thirds
at ages 25 through 44.

&”Rise in Accidental Deaths Among Women,' Metropolitan Life Statistical
Bulletin, 56 (October 1972), p. 8,




Death Rate per 100,000
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Figure 1. Mortality from total accidents among women, by
selected age groups, in the United States, in
1960, 1964 and 1968.°

"Rise in Accidental Deaths Among Women,' Metropolitan Life Statistical
Bulletin, 56 (October 1972), p. 7.
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Figure 2. Mortality from motor vehicle accidents among

women, by selected age groups, %n the United
States, in 1960, 1964 and 1968.

"Rise in Accidental Deaths Among Women," Metropolitan Life Statistical
Bulletin, 56 (October 1972), p. 7.




TABLE 1, MORTALITY FROM ACCIDENTS AMONG WOMEN, AGES 15-64

By Age and Color, United States, 1960, 1964, 1968.7

Death Rate Per 100,000

1960 1964 1968
: Total Motor . . All Total Motor All Total Motor All
Age and Color Accidents Vehicle Other Accidents Vehicle Other Accidents Vehicle Other
White
15-64% 19.0 11.9 7.1 22.5 14.9 7.6 24.2 16.0 8.2
15-24 19.7 15.6 4.1 23.4 19.3 4.1 27.5 22.7 4.8
25-44 14.9 9.0 5.9 18.3 12.0 6.3 19.3 12.6 6.7
45-64 25.0 13.1 11.9 28.7 15.5 13.2 29.2 15.1 14.1
Non~white

15-64%* 28.8 11.6 17.2 29.1 13.9 15.2 32.7 16.5 16.2
15-24 19.6 11.2 8.4 20.3 12.4 7.9 24,1 15.2 8.9
25~44 26.1 10.6 15.5 28.8 14.0 14.8 32.4 17.5 14.9
45~64 41.5 13.5 28.0 37.7 15.2 22.5 41.2 16.2 25.0

*Adjusted on Basis of age distribution of United States total population, 1940.
Source of basic data Reports of the Division of Vital Statistics, National Center for Health Statistics,

7"Rise in Accidental Deaths Among Women,' Metropolitan Life Statistical Bulletin, 56 (October 1972), p. 6,




The high proportion of women fatally injured in highway accidents indicates
the urgent need for further research, evaluation and countermeasure techniques
to combat this trend. Highway safety research focuses primarily on the com-
parison between male versus female driving performance. Variables such as
exposure and type of vehicle driven must be accounted for before any results
can be adequately considered.

Sheppard surveyed 595 male drivers and 179 female drivers randomly sam-
pled from Great Britain.8 Table 2 shows the mileage driven in 12 months (1968)
by both men and women. It is clear that men accumulate higher mileage than
women which reflects a higher experience factor as well as a greater exposure
to possible accidents among male drivers. Sheppard also reports (Table 3)
that although both men and women primarily drive automobiles, men also drive
other types of vehicles, e.g., vans, taxi cabs, motorcycles, buses, etc., in
greater numbers. This may account for the higher risk factor among men with
regard to traffic safety. One must keep in mind, however, that this informa-
tion was collected in 1968 and the proportion of drivers who are women is
increasing.g Although comparisons between the driving performances and records
of men and women are important, equally essential in evaluating and providing
effective drivers education and countermeasure strategies is determining the
type of driving violation most frequently committed by women and men.

Harrington and McBride collected data on 147,984 drivers whose licenses
ended in 00 or 01 during the period between September 1963 and March 196&.10

They found that when all types of violations were analyzed together, the male

D. Sheppard, Characteristics of Drivers Obtained from Large Scale
Enquiries (Crawthorne, Berkshire, Great Britain: Road Research Laboratory:
Department of the Environment, 1971), pp. 1-20.

9Ibid.; and "Rise in Accidental Deaths Among Women," op.cit., p. 8.

1OD.M. Harrington and R.A. McBride, "Traffic Violations by Type, Age,
Sex and Marital Status," Accident Analysis and Prevention, 2, No. 1 (May
1970), pp. 67-79.




TABLE 2. MILEAGE DRIVEN IN 12 MONTHS (1968)
BY 595 MALE AND 179 FEMALE DRIVERS

IN GREAT BRITAIN.l1

Miles driven Percentage of Percentage of Percentége of

men drivers women drivers all drivers
None 2 2 2
1000 or less 12 48 20
1001-3000 11 26 15
3001-6000 14 9 13
6001-10,000 24 9 21
10,001-20,000 25 4 20
20,001 or more 13 1 10
Base total 608 182 790

1

D. Sheppard, Characteristics of Drivers Obtained from Large Scale
Enquiries (Crawthorne, Berkshire, Great Britain: Road Research Laboratory:
Department of the Environmment, 1971), p. 5.




TABLE 3. PERCENTAGES OF MEN AND WOMEN DRIVING
DIFFERENT TYPES OF VEHICLES IN GREAT

BRITAIN IN 1968.12
. Percentage of Percentage of Percentage of
Vehicle . . .
men drivers women drivers all drivers
Car 86 96 89
Van 18 1 15
Lorry 10 0 8
Motor cycle 7 1 5
Scooter /moped 5 2 4
Bus/coach 4 0 3
Other 3 1 2
Base total 595 179 774
12

D. Sheppard, Characteristics of Drivers Obtained from Large Scale
Enquiries (Crawthorne, Berkshire, Great Britain: Road Research Laboratory:
Department of the Environment, 1971), p. 6.




rate was approximately three times that of the female.13 More specifically,
the study also indicated that males averaged seven times as many violations
related to inadequate equipment maintenance {equipment violations) and five
times as many major violations as females, but only two times as many right-
of~-way violations as women. Exposure (number of miles driven) and experience
were not controlled for in this study. The figures do, however, reflect the
raw accident and violation rates for men and women.

In another study evaluating 1,447 fatal crashes in Maryland in 1970 and
1971, Robertson and Baker illustrate (Figure 3) that women were involved in
fatal crashes at consistently lower rates per 100,000 drivers than men, ex-
cept among those women with more than two convictions for violations for the
three year period before the fatal crash.14 In addition, they reported that
only four percent of women drivers, compared with six percent of men drivers
in fatal crashes, had more than two prior convictions. Over 71 percent of
female drivers and 48 percent of male drivers in fatal crashes had no con-
victions in the three years prior to the fatal accident. Exposure was not
controlled in this study.

Burg collected data, controlling for exposure, and interviewed 14,831
California drivers, aged 18 to 92, who held driver's licenses for a three vear
period.l5 From the same sample, he extrapolated data for 7,841 drivers who
held driver's licences for the six year period preceding the study. He found
that although males have more accidents and convictions per unit time than do
females and a smaller percentage are conviction-free drivers during any given

time period, the male/female difference in accident and conviction rate tends

13R.C. Peck, R.S. Coppin and W.C. Marsh, "Driver Record by Age, Sex and

Marital Status,' Highway Research Record, 163 (1967), pp. 54~67, found similar
results indicating that males have approximately two times as many driver
record incidents (accidents and citations) as females in their study of 165,843
California drivers during 1961-1963. Exposure was not controlled.

14L.S. Robertson and S.P. Baker, "Prior Violation Records of 1,447
Drivers Involved in Fatal Crashes," paper prepared for the Maryland’Mbtor
Vehicle Administration, Baltimore, Maryland, September 1974,

5A. Burg, Traffic Violations in Relation to Driver Characteristics and
Accident Frequency (Los Angeles, California: Institute of Transportation and
Traffic Engineering, California Department of Transportation, June 1974).

10



500

@
ad
Q. 400 -
e
}—-.
41\
® n WOMEN
- <
ul MEN
S > 300
w o
>-.’
o
> 5
zs
& n
= 200
<l
xS
Uo’
__,O
< ©
=
Ny 100 |-
o) | 1 | |
0 1 2 MORE
THAN 2

NUMBER OF CONVICTIONS FOR VIOLATIONS
WITHIN 3 YEARS PRIOR TO THE FATAL CRASH
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161“A§."Rdbertson and S. P. Baker, "Prior Violation xecords of 1447

Drivers involved in Fatal Crashes," paper prepared for the Maryland Motor
Vehicle Administration, Baltimore, Maryland, September 1974,
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to disappear when exposure is taken into account. The author also reported
that, for males, prior accidents are much more highly correlated with subse~
quent accidents than are prior convictions. The reverse is true for females.
Burg's findings also indicate that fewer accidents are significantly associated
with women not working outside the home ("housewives'). He speculates that
this may be due to an exposure factor, i.e., housewives may drive less over-
all or less during hazardous times.

Burg's study also found that males have significantly more equipment
violations and other violations related to obedience to laws and regulations.
Males also experience a disproportionately large number of major vioclations
such as drunken driving, hit and run and reckless driving. Men do not, how—
ever, show more excessive speed violations than women. Females, on the other
hand, were found to have significantly more violations related to improper or
hazardous driving such as failure to stop for traffic control devices, failure
to yield right-of-way to other vehicles and turning violations. It is inter-
esting to note that had exposure been controlled in the Harrington and McBride
study, the types of violations might have more closely resembled the results
of the Burg study.

Hyman used subjects from the Grand Rapids study of 9,353 individuals
involved in accidents and an additional 8,008 in a control group.l7 One of
the results reported suggested that since women drive less and do not have
the same distribution of times and places for driving as men, that ''when
exposure to driving is taken into account, women are slightly more likely to
get into an accident than men.“18 Hagen, on the other hand, found contrary
results.19 He measured driving performance in a simulated driving environ-
ment with a car simulator for 89 men and 74 women. Hagen reported that the

group means revealed that males had a larger positive constant error and a

17M.M. Hyman, "Accident Vulnerability and Blood Alcohol Concentrations
of Drivers by Demographic Characteristics," Quarterly Journal of Studies on
Alcohol, Supplement No. 4 (1968), pp. 34-57.

18Ibid., p. 35.

19 .
Hagen, op.cit.
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higher mean speed and produced more accelerator in-put than females. Also,
the group means showed that females were more consistent in their operation
of the accelerator than males. He concludes that the "results of this inves-
tigation demonstrated that there are sex differences in psychomotor performance
found in the execution phase of the driving task."go

There appear to exist differences between the driving performances of
men and women. At the present time, the results are confused and obscured
due to research which does not control for exposure and the variation in
measuring performance. Further research and duplication of existing research
are undoubtedly needed. Burg suggests that there is a need to conduct a
study which will "determine the most common violation patterns or combinations
that appear on multiple~violation convictions, and ascertain how these pattermns
vary as a function of such variables as age and sex."21

Hagen recommends a reevaluation of selection, training and countermeasure
techniques, which he states have been based primarily on male driving perfor-
mance data.22 He suggests, for example, that differential treatment of young
male and female drivers might be needed during drivers education. Drivers
education courses could use different teaching techniques or materials according
to the sex of the driver if differential performance skills were verified by

further research.

201444, , p. 170.

ZlBurg, op.cit., p. 48.

22 .
Hagen, op.cit.
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IIT. MARITAL STATUS AS A FACTOR IN ACCIDENTS

Relationships between highway safety and marital status have been found
in numerous studies. Peck, Coppin and Marsh surveyed 97,281 male California
drivers and 68,562 female California drivers during 1961—1963.23 Although
exposure was not controlled, general tendencies can be inferred from the re-
sults pertaining to marital status and accident/violation records. Peck,
Coppin and Marsh show the mean citation and accident frequency by age, sex
and marital status (Figures 4 and 5). As can be seen, married female drivers
had driving records that were superior to those of single female drivers for
all age groups. Single females, in fact, were found to have approximately
twice the accident and violation rate of married females. Similarly, married
men had driving records superior to those of single men with the exception of
the youngest group of married men. Relative to both citation and accident
frequency, the greatest similarity was found between married men and single
women. Furthermore, there was a definite tendency for driver record differ-
ences between married men and single women to decrease with age. Also, driver
record differences with respect to citations were greater than differences
with respect to accidents.

In general, Peck, Coppin and Marsh conclude that "for both sexes, marital
status was found to have exerted a significant effect on driving record (both
accidents and citations). Generally speaking, single drivers had a higher
accident and citation frequency than married drivers.“24 In addition, they
report that for both accidents and violations, there was a significant inter-
action between marital status and age, indicating that marital status did not
exert a constant effect on driving record throughout the age distribution.

In another study which analyzed the relationship between marital status
and driver record, Harrington and McBride surveyed 147,984 licensed drivers.25

Again, exposure was not controlled and results must be evaluated accordingly.

23Peck, Coppin and Marsh, op.cit.

2%1pid., p. 66.

25Harrington and McBride, op.cit.
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Highway Research Record,

163 (1967), p.59.
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They found results similar to those reported previously. Single drivers (male
and female) were found to have a greater average number of each type of viola-
tion. For example, single males averaged twice as many speed vioclations as
married males (controlling for age)., Overall, this study indicated that single
males average 1.7 times as many violations as married males and single females
average 1.9 times as many violations as married females.

Hyman, in a study cited earlier, also evaluated the relationship between
marital status and driving record.28 Information was accumulated from the

Grand Rapids study and driving exposure was controlled. Hyman reports that,

although single males over 44 years of age are more than twice as accident
vulnerable as married males over 44 years of age, the difference between
single males and married males under 45 is slight.29 Hyman also reported that
divorced and separated men who were under 25 and over 44 had higher accident
vulnerability ratios. Among women, the divorced and separated manifested a
tendency to have a higher accident vulnerability ratio than married females,

a difference that decreased with age.

The Hyman study results differ greatly from the previously mentioned re-
search describing the relationship between marital status and driving record.
The fact that exposure was controlled in the Hyman study certainly lends more
credence to the findings; however, since a duplication of this study is not

available at this time, the results cannot be considered conclusive.

28 .
Hyman, op.cit.
Accident vulnerability is the ratio calculated by dividing the percent-

age of accident involved drivers by the percentage of control drivers in each
category.
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IV. OCCUPATION, RACE AND SOCIO-ECONOMIC STATUS
AS FACTORS IN ACCIDENTS

Occupational status and race are closely related to socio-economic status.
For this reason, race, occupation and socio-economic status as demographic
variables related to traffic safety are reviewed together.

For the most part, literature is scanty in this area of research. The
studies which have been performed lack needed documentation of variables which
might prove more useful in evaluating the effects of race, occupation and
socio-economic status on traffic safety. For example, research which has
focused on racial differences in driving recordsuses either a white/non-
white dichotomy, which ignores possible differences among Black, Oriental,
Spanish-surnamed and Native American drivers, or focuses on white versus
Black driver differences. Further investigation in this area may be useful
for varying parts of the United States, depending on the predominance of
drivers of specific ethnic backgrounds. Occupational status also suffers
from the same lack of discrimination for occupational categories. Primarily,
professional, skilled, unskilled and semi-skilled categories are utilized
for analysis, which ignores differences which may require more refined cate-
gorization., Categorizing all "housewives' as a single occupation, also, does
not reflect the degrees of status women may feel from such factors as commu-
nity involvement, financial situation, husband's occupation, etc.

Socio-economic status appears to be most definitive in that yearly income
is fairly well described, often reflecting societal status. These factors
should be kept in mind when the results of the research are evaluated.

Hyman, using data from the Grand Rapids study of 9,353 drivers involved
in accidents and 8,008 control drivers, found that Blacks in all educational
categories had a higher accident vulnerability ratio.30 Among whites, Hyman
reports, the accident vulnerability ratio decreases with increased occupational
prestige. The combined unskilled or semi-skilled categories were 80 percent
more accident vulnerable than the professional or executive group. This re-

search also indicated that Blacks who completed high school and were in low

30 .
Hyman, op.cit.
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prestige occupations were 70 percent more accident vulnerable than whites in
the same situation.

Robertson and Baker found similar results in their study of 1,447 Maryland
drivers involved in fatal crashes.31 Figure 6 shows the fatal crash involve-~
ment rate per 100,000 drivers by race and number of convictions for violations
within three years prior to the fatal crash. Black drivers were somewhat more
often involved than white drivers, regardless of prior convictions. Robertson
and Baker go on to say, however, that "it was not possible to adjust this data
to make comparisons of blacks and whites of equal socio-economic status differ-
ences which may have accounted for the result.”32

The socio-economic status of drivers may be the important variable when
driving performance is evaluated. Zylman evaluated data gathered from the
Grand Rapids study described earlier and reported that non-white drivers were
involved in collisions about ome-third more often than would be expected from
their representation in the control group (p<.05) (see Table 4).33 Zylman
goes on to report that drivers of lower social class also appeared in colli-
sions about one~third more often than their representation in the control
group would indicate. Those drivers in other social classes, however, had
collisions less often than would be expected (p<.05) (see Table 5). Zylman
also states that "subsequent tests showed that when unskilled whites were
compared with unskilled non-whites in the same age and class, the collision
experience was similar."Ba

Zylman continues his analysis by introducing blood alcohol concentration
(BAC) as a possible factor related to race, social class and collision involve-
ment. The author reports that both whites and non-whites have greater num-

bers of high BACs among the two lower classes. The conclusion drawn from

31Robertson and Baker, op.cit.

320444., p. 10.

33R. Zylman, "Race and Social Status Discrimination and Police Action in
Alcohol-Affected Collisions,” Journal of Safety Research, 4, No. 2 (June 1972),
pPp. 75-84.

3 1v14., p. 77.
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Figure 6. Fatal crash involvement rate per 100,000 drivers by
race and number of convictions for violations within
3 years prior to the fatal crash. 33

L. S. Robertson and S. P. Baker, "Prior Violation Records of 1447
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TABLE 4. DISTRIBUTION OF CONTROL AND COLLISION DRIVERS BY RACE

(GRAND RAPIDS STUDY).36
Race Driver Category
Control Collision
N % N Z
White 7272 93.4 6220 90.8
Non-white 517 6.6 633 9.2
Total 7789 100.0 6853 100.0

36 . . . . . ;
R. Zylman, "Race and Social Status Discrimination and Police Action

in Alcohol-Affected Collisions," Journal of Safety Research, 4, No. 2
(June 1972), p. 77.
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TABLE 5. DISTRIBUTION OF CONTROL AND COLLISION DRIVERS
BY SOCIAL CLASS (GRAND RAPIDS STUDY).37

Social Class Driver Category
Control Collision
N % N %
Lower 2380 32.5 2625 42 .4
Skilled 1719 23.5 1354 21.9
Lower White Collar 1646 22.5 1366 22.1
Upper 1569 21.5 844 13.6
Total 7314 100.0 6189 100.0

37R. Zylman, "Race and Social Status Discrimination and Police Action

in Alcohol-Affected Collisions,’ Journal of Safety Research, 4, No. 2
(June 1972), p. 78.
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this .data was that although non-whites were involved in proportionately

more collisions and subsequent driving-while~intoxicated arrests, the propen-
sity of the lower class to drive after drinking coupled with the preponderance
of non-whites in this class may account for the racial difference. Malek

suggests that

a low socilo-economic status contains many elements
which are productive of accidents. Some of these
are overcrowding, unsafe physical conditions, lack
of recreation areas . . . In addition, the atti-
tudes and values associated with low socio-econom-
ic status may provide an incentive to the individual
to engage in unsafe behavior since such §§tions are
often awarded with prestige and acclaim,

Zylman also contends that congested environmmental conditions in which the
lower social status group must drive may be partially responsible for their
disproportionate involvement in collisions.

Burg interviewed and reviewed the driving records of 14,381 California
drivers. He reported that less professional and more unskilled occupations
among men were associated with more violations of all types. Burg suggests
that this reflects a combination of age, exposure, socio-economic occupations
and number of violations.

The research available in this area appears to indicate an intricate
interaction between race, occupation, age and social status. If any general
conclusions can be extrapolated from the literature, it may be that drivers
who have low social status are more likely to be involved in accidents and
incur more traffic violations and convictions. Congested driving conditions
and attitudes contrary to traffic safety, as mentioned earlier, may account
for this difference. Levonian and Case gave questionnaires to 1080 driver
education students from varying socio-economic status g,l.‘()t.q')ss.‘};‘O The authors

found that students from higher social areas scored significantly higher on

38Malek, op.cit., p. 275.

39Burg, op.cit., pp. 1~-52.

40
E. Levonian and H.W. Case, "Behavioral and Demographic Correlates of

Responses to a Driving Questionnaire," Proceedings of the Highway Research
Board, 40 (1961), pp. 582-592.
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cautiousness and lower on expediency and defensiveness.41 Although other
driving dimensions were measured, the authors mentioned cautiousness, expedi-
ency and defensiveness as being possibly associated with social class.

Further analysis of the socio-economic, racial and occupational factors
related to accident and violation rates is certainly warranted. It is too
often true that the less prestigious groups of people are ignored in research,
evaluation and prevention of problems which significantly affect them. With
regard to traffic safety, effectively designed preventative techniques and
drivers education courses may be useful in combatting the high incidence of
accidents and subsequent fatalities among the lower socio-economic driving

population.

Levonian and Case define cautiousness, expediency and defensiveness as
follows. Cautiousness: a student who scores high on this dimension is more
likely to state that he would use his horn to notify other drivers of his ac-
tions, slow down whenever he is unsure of the intent of other drivers, wait
for a break in traffic before attempting to drive across am intersection, etc.
Expediency: a student with a high score in this dimension is more likely to
state that he would speed up so that he could pass through an intersection
ahead of an oncoming driver, leave his high beam lights on until the oncoming
drivers lower theirs, dart across an intersection when traffic hesitates,
close the gap ahead of him in order to prevent a passing driver from filling
the gap, etc. Defensiveness: a student who scores high on this dimension is
more likely to state that he would drive much faster than posted limits, fol-
low closely behind a car which had cut in ahead of him, not stop at an inter-
section even though other cars are stopping, cut closely in front of another
driver who made passing difficult, etc.

24



V. CONCLUSIONS

When driver records and descriptors such as sex, age, socio—economic
status and marital status of many individuals are aggregated, the results are
related to probable involvement in motor vehicle accidents., Thus, certain
combinations of descriptors can be used to identify groups of drivers more
likely to be involved in crashes than other groups. Tentative conclusions
can be drawn from the available research.

Although men and women probably do not differ significantly in their rate
of accidents if exposure and hazard miles are controlled, males have a much
higher proportion of accidents and violations in absolute terms. Thus males
predominate in the number of accidents and violations. Accidents among women,
on the other hand, also take a significant number of lives each year. High-
way deaths among women should not be overlooked as insignificant. One way of
investigating this problem is to compare types of violations for males and
females in an effort to determine their respective vulnerable areas. Men,
for example,’tend to have more equipment violations and major violatiomns,
such as drunken driving, reckless driving and hit and run. Women, on the
other hand, tend to have right-of-way violations and turning violations.
Further confirmation of these results may be used as evidence to promote
specialized drivers education, for example.

Marital status has also been tentatively shown to be related to accident
and violation rates. 1In general, single drivers have a higher accident and
violation frequency than married drivers. However, exposure was not con-
trolled in the majority of the studies.

Non-~white drivers and drivers in less prestigious occupational categories
(unskilled and semi-skilled) tend to have higher accident and violation rates.
These tentative conclusions, however, may be related more to the socio-economic
status of the driver than to race or occupational status. There appears to
be a fairly clear negative correlation between socio~economic status and
accident rate., Since non-whites and unskilled workers tend to be of the lower
socio-economic groups, they are overrepresented in accident and violation
rates, Controlling for exposure (number of miles driven) should be an

essential ingredient of further research in this area.

25



-

In addition, McGuire states that "the nature of biases existing in offi-
cial records should first be established before they are used for research
or used to form the basis for action programs.”42 Possible sex, age, race
and occupational biases may exist in the reporting of accidents and violations
by police officers. McGuire performed confidential interviews with 500
Mississippi subjects. Of all accidents admitted to during the course of the
interviews, only 25 percent were in police records, indicating underreporting
or bias in reporting of accidents. The author, however, found that there were
no age or race bilases; any one age group or race was as likely to be reported
as any other age group or race. For the occupational category, however, the
semi-professional and professional groups were reported proportionately
less often than any of the other groups. Females were also reported to a
significantly lesser degree than males (p<.05). The study also found that
with regard to citations, there were significant biases. The young, males
and non-caucasians were reported more often than the older drivers, females
and caucasians respectively. The possible bias in reporting accidents and
vioclations complicates existing results even further.

When demographic variables are viewed overall, it appears that there is
a complicated interaction between age, marital status, race, occupation and
socio-economic factors. Additional research may reveal results which may be
helpful in instituting effective countermeasure techniques, drivers training

and more refined licensing procedures.

42F.L. McGuire, "The Nature of Bias in Official Accident and Violation

Records," Journal of Applied Psychology, 53, No. 7 {(June 1973), p. 305.
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