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ABSTRACT. Objective: The primary aim of this article is to assess
young drivers’ gender differences in the associations between substance
use/environmental influences and high-risk driving behavior. Method:
We determine the association of 12th-grade self-reported substance use/
environmental influences with high-risk driving behavior as quantified
by the number of offenses, serious offenses, crashes, and single-vehicle
crashes on state driving records during subjects’ (N = 3,607; 51% male)
first 4 years of licensure. Results: The associations between high-risk
driving and substance use/environmental influences were generally stron-
ger among women than among men. When matched by substance-use
profiles, women had fewer risky-driving incidents than men. Conclu-

sions: The results indicate that young women who exhibit high-risk driv-
ing behavior deviate more from the general population of young women
with respect to alcohol use, alcohol misuse, and marijuana use than high-
risk-driving young men differ from other young men. In addition, find-
ings indicate that even if young men and women were to eventually have
equal levels of substance use, women would likely retain their lower-
risk driving profiles. These findings suggest the need for (1) future re-
search to understand the differential associations, and (2) prevention
programs that consider these gender differences. (J. Stud. Alcohol 67:
252-260, 2006)

MOTOR VEHICLE CRASHES ARE A MAJOR source
of morbidity and mortality for young adults, account-

ing for nearly three quarters of U.S. unintentional injury
deaths in 2002 among persons ages 15-24 (Centers for Dis-
ease Control and Prevention, 2005). Although traffic fatal-
ity rates in 2000 among persons ages 16-20 were
considerably lower among women than men (18.4 vs 39.9
per 100,000), injury rates were more similar (2,970 vs 2,573
per 100,000) (National Highway Traffic Safety Adminis-
tration [NHTSA], 2002). Women tend to have lower risk-
taking profiles, particularly in regard to drinking and driving
(Wells-Parker et al., 1996); however, the physiological ef-
fects of alcohol may differ by gender. In laboratory set-
tings, women were far more affected than men, at moderate
and high levels of blood alcohol concentration (BAC), when

asked to respond to visual stimuli (Erwin et al., 1978) or to
perform tasks requiring dexterity (Price et al., 1986). Carlson
(1972) found that women with a high BAC (>.05%) were
twice as likely as men to be involved in a crash. Yet Zador’s
(2000) updated estimates found that 16- to 20-year-old
women had a lower fatality risk than men, at equal BAC
levels.

Changing social norms may lead young women to do
more high-risk driving (e.g., drink/driving), even as overall
alcohol-related fatality rates decline. Although alcohol con-
sumption has been generally declining since the early 1980s,
the decline was more irregular and gradual for women than
for men (Wilsnack, 1996). Popkin (1991) found that alco-
hol-related single-vehicle (SV) crashes declined for men in
all age groups in North Carolina between the mid-1970s
and the mid-1980s, but increased or had smaller declines
for women, a trend not explainable by increased driving
exposure. In Canada, the proportion of alcohol-impaired
women drivers at roadside surveys increased from 6% in
1974 to 16% in 1986, and the proportion of alcohol-im-
paired women drivers in fatal crashes increased from 5%
to 9% (Beirness, 1989). The Fatality Analysis Reporting
System (NHTSA, 2005) showed a greater decline in the
proportion of alcohol-related fatal crashes among women
(from 26% to 14%; a decrease of 46%) than among men
(from 42% to 26%; a decrease of 38%) between 1982 and
1998. This apparent contradiction with previous findings is
explained by the dramatic increase in the total number of



ELLIOTT ET AL. 253

female drivers in fatal crashes of all types between 1982
and 1998, from 10,675 to 15,061, whereas the number of
male drivers in fatal crashes during that period declined
from 44,370 to 40,746 (NHTSA, 2005). This phenomenon
has been detailed in Waller and Blow (1995) and Waller
(1997), and is indicative of dramatic changes in women’s
driving habits and patterns (more total exposure, more late-
night and other high-risk exposure) that continue to occur.

Risks of traffic offenses and vehicle crashes are corre-
lated with substance use, poor performance in school, lack
of parental involvement, and other risky behaviors (e.g.,
risky sexual behavior) (Arnett, 1998; Murray, 1998; Shope
et al., 2001). Problem Behavior Theory research has shown
that these behaviors are part of a common constellation,
predicted by personality and perceived environment mea-
sures (Donovan, 1993; Jessor, 1987; Shope and Bingham,
2002). Little research has been done, however, to deter-
mine to what degree these associations may differ in men
and women. Available studies suggest that such differences
exist. Shope et al. (1996) found that family structure (liv-
ing with both parents) and perceived parental attitudes (nega-
tive toward teens’ drinking) at eighth grade were important
predictors of first-driving-year crashes and offenses among
17-year-old boys, whereas peer attitudes and behavior were
key predictors for equivalent girls. Lang et al. (1996) found
that cigarette use was a key predictor of SV crashes during
the first 2 years of driving among women, whereas avail-
ability of substances, driving frequency, alcohol misuse,
and marijuana use were key predictors for men. Shope et
al. (1998) found that, for women but not for men, alcohol
misuse in high school predicted excess crash risk. Moore
(1994) found that the Donovan Research Questionnaire
(Donovan and Marlatt, 1982), developed to assess risky
driving in men, was not effective in detecting elevated risk
among a sample of underage DUI female offenders.

We consider whether young women who exhibit high-
risk driving deviate more from other young women, with
respect to substance use and related environmental factors,
than high-risk-driving young men differ from other young
men. We consider two questions: (1) whether the associa-
tion between risky-driving and substance use/environmen-
tal influences is stronger in women than in men; and (2)
whether women and men with similar levels of substance
use also have similar offense and crash outcomes.

Method

Sample and design

Our sample is from a longitudinal study evaluating a
school-based alcohol misuse prevention program. Self-ad-
ministered survey data (demographic, substance use, and
psychosocial), were collected from 12th graders (N = 4,022)
in five southeastern Michigan public-school districts in the

spring of 1991 and spring of 1992. All students were eli-
gible and approximately 90% participated, with parental
permission. The measures collected reflect the past-year or
current situation of the students.

Most students obtain a license to drive in Grades 10 or
11. Beginning in 1992, names and birth dates were submit-
ted to the Michigan Department of State annually, to ob-
tain matched driver-history data. Subjects in these analyses
were the 3,607 (90%) for whom the first 4 full years of
driver history data were obtained (a period of time span-
ning high school and post-high school). They were 51%
male, with mean (SD) license ages of 16.3 (0.8) and 16.4
(0.8) years for men and women, respectively (all with the
same length of licensure).

Comparing our study subjects with all young Michigan
drivers, we find that our subjects are reasonably represen-
tative of young drivers in the state, with respect to offense
and crash profiles. In 1993, for example, 66% of 19-year-
old male Michigan drivers had no offenses, 22% had one
offense, and 12% had two or more offenses, compared with
67%, 21%, and 12%, respectively, of our 19-year-old male
study subjects. Corresponding percentages for women were
82%, 14%, and 4% for 19-year-olds statewide, compared
with 81%, 14%, and 5% for the study subjects (Michigan
Department of State, 1994).

Measures. High-risk driving was assessed using data from
Michigan driver license records. We used four objective
measures from subjects’ first 4 years of licensure: (1) total
number of offenses, grouped into categories of 0, 1, 2, and
3 or more; (2) total number of “serious” offenses, grouped
into categories of 0, 1, and 2 or more; (3) total number of
vehicular crashes reported to the police, grouped into cat-
egories of 0, 1, and 2 or more; and (4) total number of SV
crashes, grouped into categories of 0, 1, and 2 or more.
(We refer to these outcomes generically as “incidents,” be-
low.) “Serious” offenses include those that (1) involved
use of alcohol; (2) were classed as “serious” by the state of
Michigan (e.g., reckless driving, vehicular homicide); (3)
resulted in three or more points assigned to a driver’s record
(e.g., speeding in excess of 15 mph over the speed limit);
or (4) involved nondriving drug offenses. Offense data were
available only for offenses that resulted in convictions, but
the original charge was used in these analyses, to avoid
biases from any respondents whose resources might have
allowed them to “plead down” to lesser charges. Only
crashes reported to the police could be included. Although
driving under the influence of alcohol or other substances
would be indicative of high-risk driving behavior, the rela-
tive rarity among this age group of offenses or crashes that
are noted as alcohol-related (3% of offenses and 2% of
crashes) suggested we use more general measures of high-
risk driving. As a consequence, we used serious offenses
and SV crashes, both of which may be considered under
volitional control, represent a deliberate attempt by drivers
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to flout driving rules, and, hence, can be considered indica-
tive of deliberate risk-taking or “high-risk” driving.

We also used three measures of substance use: alcohol,
cigarettes, and marijuana. To assess frequency and quantity
of alcohol use, separate items for beer, wine, and distilled
spirits were used, adapted from Rachal and colleagues
(1975; Campanelli et al., 1987; Shope et al., 1994). Fre-
quency of alcohol use was asked for each: “How often
have you had beer (wine, distilled spirits) in the past 12
months? Never, a few times a year or less, about once a
month, about once a week, 3 or 4 days a week, or every
day?” Quantity of alcohol use was also assessed separately
for each (number of drinks added in parentheses): “When
you drank beer (wine, distilled spirits) during the past 12
months, how many cans/bottles (glasses, drinks) did you
usually have at one time? None, less than one, one, two,
three or four, five or six, or seven or more?” Alcohol con-
sumption was estimated by multiplying together the num-
ber of episodes/year by the number of drinks/episode.
Annual number of drinks/year (plus one) was then log-trans-
formed to reduce the skewness of responses. Use of mari-
juana and cigarettes is defined as once or more in the
previous 12 months.

An alcohol-misuse index was constructed from nine ques-
tions regarding alcohol misuse in the past 12 months
(Greenwald, 1982; Rachal et al., 1975, Shope et al., 1994):
“How many times did you drink more than you planned
to? Feel sick to your stomach after drinking? Get into trouble
with your friends because of drinking? Have a friend of the
same sex complain about your drinking? Have a friend of
the opposite sex complain about your drinking? Have some-
one you were dating complain about your drinking? Get
into trouble with your parents because of your drinking?
Get into trouble with teachers, school counselors, or the
principal because of your drinking? Get into trouble with

the police because of your drinking?” Responses to and
codes for frequency were: “never” (0), “once” (1), “two
times” (2), or “three or more times” (3). The misuse index
was constructed by summing the frequency codes for the
nine questions, and adding 1; ranging from 1 to 28, this
scale was then log-transformed to reduce skewness.

Three alcohol-related perceived environmental influences
were considered. Peer involvement with alcohol was as-
sessed using a scale constructed from the responses to the
following three questions (scale codes in parenthesis): “How
many of your friends drink alcohol when they are out with
their friends: none (0), a few (1), some (2), most (3), or all
(4)? How many of your friends have ever been in trouble
because of drinking alcohol: none (0), a few (1), some (2),
most (3), or all (4)? How often have your friends offered
you a drink of alcohol: never (0), rarely (1), sometimes (2),
often (3)?” The peer index was constructed by adding to-
gether the response codes; thus, the range was 0 to 11.
Parental attitudes toward young people’s alcohol use were
assessed with the question, “How do your parents feel about
kids your age drinking beer, wine, or distilled spirits? Do
they think it is a very good idea, a good idea, neither a
good nor a bad idea, a bad idea, or a very bad idea?” Re-
sponses were combined into a dichotomous measure: “dis-
approve” versus “indifferent/approve.” Ease of access to
alcohol was assessed with the question, “How easy would
it be for you to get alcohol if you wanted it: very easy,
pretty easy, pretty hard, or very hard?” Responses were
combined into a dichotomous measure, “easy” versus
“hard.”

Survey and driver history data are given in Table 1, by
gender and overall. Men had significantly higher rates of
alcohol use and misuse, marijuana use, easy access to alco-
hol, and traffic incidents. Tables 2 and 3 give the means of
alcohol use (in drinks/week), alcohol misuse, and peer

TABLE 1. Means and percentages for survey and driver history measures, by gender and overall
(standard deviations in parentheses).

Women Men Total
Mean (SD) Mean (SD) Mean (SD)

Measure na or % or % or %

Survey measure
No. drinks/weekb 3,501 2.52 (6.17) 4.56 (9.16) 3.56 (7.90)
Alcohol misuse indexb 3,543 2.42 (3.17) 3.00 (3.95) 2.71 (3.60)
Smoke cigarettes 3,450 46.7% 41.4% 44.3%
Smoke marijuanac 3,431 29.5% 33.2% 31.4%
Peer alcohol involvement index 3,210 5.07 (2.45) 5.23 (2.54) 5.15 (2.50)
Parents indifferent/approve teen

alcohol use 3,533 11.9% 12.4% 12.2%
Easy access to alcoholc 3,551 89.6% 92.0% 90.8%

Driver history measures
No. offensesb 3,607 0.92 (1.29) 2.02 (2.34) 1.47 (1.98)
No. serious offensesb 3,607 0.23 (0.53) 0.60 (0.97) 0.42 (0.81)
No. crashesb 3,607 0.54 (0.77) 0.77 (0.95) 0.66 (0.87)
No. SV crashesb 3,607 0.05 (0.23) 0.09 (0.31) 0.07 (0.27)

Notes: SV = single vehicle. aSmaller n’s reflect missing survey data; bgender difference significant at
α = .01; cgender difference significant at α = .05.



ELLIOTT ET AL. 255

involvement and the percentages who have easy access to
alcohol, use cigarettes, use marijuana, and have parent(s)
indifferent to teen drinking, by gender and by the number
of incidents in the first 4 years.

Data analysis. Statistical significance of differences be-
tween men and women with respect to substance use/mis-
use, environmental influences, and traffic incidents were
assessed using nonparametric Wilcoxon rank sum tests
(Sprent, 1990). To test the hypothesis that women who ex-
hibit high-risk driving behavior deviate more from other
women drivers, with respect to substance use/environmen-
tal influences, than high-risk driving men do from other
men, we conducted analyses to address two research
questions.

Question 1: Is the association between risky driving and
substance use/environmental influences stronger in women
than in men? We describe the analysis for offenses and use
it for the other outcomes. For continuous variables, we con-
duct two-way analysis of variance (ANOVA) with number
of offenses and gender as factors or categorical predictors.
Dependent variables are log(number of drinks per year +
1), log(misuse index), and peer involvement. The hypoth-
esis is tested by assessing the statistical significance of an
interaction term between number of offenses and gender.
Because number of offenses has ordered categories, we con-
sider differences in the gender-specific dose-response rela-
tionship between number of offenses and each dependent
variable. We compute a least-squares estimate of the slope,

TABLE 3. Means of subjects with 0, 1, and ≥2 traffic incidents during first 4 years of licensure, by gender and survey measure

No. of incidents
Mean or %

0 1 ≥2

Survey measure Women Men Women Men Women Men

No. of serious offenses (n = 1,423) (n = 1,137) (n = 283) (n = 448) (n = 58) (n = 258)
No. drinks/week 2.24 3.70 3.48 5.35 4.61 7.04
Alcohol misuse index 2.24 2.69 3.12 3.18 3.26 4.12
Smoke cigarettes 45% 38% 53% 43% 56% 54%
Smoke marijuana 28% 29% 35% 38% 44% 42%
Peer alcohol involvement index 4.96 5.04 5.43 5.39 5.77 5.73
Parents indifferent/approve teen alcohol use 12% 12% 10% 15% 21% 13%
Easy access to alcohol 89% 91% 93% 93% 93% 93%

No. of crashes (n = 1,051) (n = 905) (n = 516) (n = 602) (n = 197) (n = 336)
No. drinks/week 2.21 3.75 2.56 5.52 4.01 5.01
Alcohol misuse index 2.20 2.85 2.53 3.17 3.24 3.10
Smoke cigarettes 44% 36% 47% 44% 58% 50%
Smoke marijuana 27% 30% 31% 35% 39% 37%
Peer alcohol involvement index 4.91 5.17 5.21 5.39 5.47 5.11
Parents indifferent/approve teen alcohol use 11% 13% 13% 12% 12% 11%
Easy access to alcohol 89% 91% 90% 93% 95% 92%

No. single-vehicle crashes (n = 1,677) (n = 1,686) (n = 85) (n = 146) (n = 2) (n = 11)
No. drinks/week 2.51 4.50 2.33 5.33 13.60 3.12
Alcohol misuse index 2.40 3.00 2.73 2.99 4.24 3.36
Smoke cigarettes 46% 40% 55% 54% 100% 45%
Smoke marijuana 30% 32% 24% 43% 100% 45%
Peer alcohol involvement index 5.07 5.21 4.92 5.37 9.00 5.44
Parents indifferent/approve teen alcohol use 12% 12% 15% 12% 100% 10%
Easy access to alcohol 90% 92% 87% 93% 100% 100%

TABLE 2. Means and percentages of subjects with 0, 1, 2, or ≥3 offenses during first 4 years of licensure, by gender and survey measure

No. of offenses
Mean or %

0 1 2 ≥3

Women Men Women Men Women Men Women Men
Survey measure (n = 889) (n = 518) (n = 478) (n = 450) (n = 210) (n = 327) (n = 187) (n = 548)

No. drinks/week 1.85 3.42 2.56 3.85 3.06 5.22 4.95 5.86
Alcohol misuse index 1.91 2.41 2.84 2.76 2.78 3.22 3.35 3.63
Smoke cigarettes 43% 37% 46% 38% 51% 44% 61% 47%
Smoke marijuana 24% 27% 30% 31% 33% 35% 49% 40%
Peer involvement index 4.73 4.93 5.26 5.05 5.11 5.45 6.03 5.51
Parents indifferent/approve

teen alcohol use 10% 12% 11% 11% 16% 17% 17% 15%
Easy access to alcohol 87% 90% 92% 92% 92% 93% 96% 95%



256 JOURNAL OF STUDIES ON ALCOHOL / MARCH 2006

measuring linear association between number of offenses
and the measure of interest within each gender: S = (M, F).
The gender-specific least-squares estimate of slope (expected
change in response per unit increase in offense number)
can be expressed as a linear combination of mean responses,

cS = (-1.5y \0S - 0.5y\1S + 0.5y\2S + 1.5y\3S) / 4

where y\jS is the mean response for the jth offense level for
gender S. Thus, cF - cM > 0 supports the hypothesis that the
association between traffic offenses and the predictor mea-
sure of interest is stronger in women than in men.

For dichotomous measures, 2 × 4 contingency tables are
based on the same two factors, number of offenses and
gender. The log-linear models (Agresti, 1990), which are
analogs of ANOVA models for continuous variables, are
used. Gender differences in the dose-response relationship
between number of offenses and the odds of particular sub-
stance use (on a log scale) are assessed using a chi-square
test. Both ANOVA and log-linear models are tested for
goodness-of-fit for each outcome.

Question 2: Do men and women who share similar sub-
stance-use profiles have similar risky-driving profiles? We
perform a matched analysis of outcomes after matching
women and men on substance use. To match subjects, we
first assign summary scores to men and women based on
their codes for alcohol use, alcohol misuse, cigarette use,
and marijuana use, and sum these to form an overall sub-
stance-use score, which is then rank-ordered. (This scoring
system gives equal weights to each of the four substance
measures. For this age group, the strategy seems reason-
able, because use of any of these substances is illegal. Fur-
ther, giving unequal weighting might introduce subjective
elements into these scores, which might not have any em-
pirical basis.) The rankings of these substance-use sum-
mary scores are then used to group subjects into 330 groups
of 10 subjects each, the first consisting of ranks 1-9, the
second of ranks 10-19, and so forth through ranks 3,290-
3,297 (only 3,297 subjects had complete data for all four
substance-use measures). This formed an m:n matching for
men to women within each grouping, in which m + n = 10
(except for the first and last group, which contained nine
and eight subjects, respectively).

We use a conditional logistic regression approach
(Hosmer and Lemeshow, 1989) to estimate the association
between number of traffic incidents and gender, conditional
on male and female subjects having approximately the same
level of substance use. In particular, we fit the model

ln(pji / (1 - pji)) = αi + βxji

where pji is the probability that the jth subject in the ith
group is female, xji is number of offenses, j = 1, …, 10, i =
1, …, 330. The conditional likelihood constructed from the
matched pairs (one woman and one man) on their sub-

stance use is independent of the nuisance parameters αi

and depends only on the value of β, a measure of associa-
tion between number of offenses and gender for the same
level of substance use. Thus, β > 0 indicates that women
with similar substance-use profiles as men will have more
offenses than men, β < 0 indicates that they will have fewer
offenses than men, and β = 0 indicates that there is no
association between gender and offenses after matching for
substance use. An alternative is that exp(β) can be inter-
preted as an odds ratio for a woman having one more of-
fense than a man, when both have similar substance use.
Similar models to test the association between other traffic
incidents and gender after matching for substance use are
fit by replacing xji with the other outcomes.

Results

Question 1. The association between risky driving and
substance use/environmental influences: Is it stronger in
women than in men?

Substance use. Alcohol use tends to be positively asso-
ciated in both genders with traffic incidents. For women,
associations are significant for offenses, serious offenses,
and crashes; for men, associations are significant for of-
fenses and serious offenses (Table 4). These trends are all
at least as strong in women as in men; the difference be-
tween men and women’s associations is significant for
crashes (p = .011). The mean log of alcohol use (drinks / yr
+ 1) was 3.50 among women with two or more crashes
versus 2.74 among women with no crashes; equivalent
means for men were 3.38 and 3.22.

Alcohol misuse tends to be positively associated in both
genders with traffic incidents; associations are significant
for women’s offenses and crashes, and men’s offenses and
serious offenses. The only difference in the associations
between men and women that was statistically significant
was for crashes, in which case women had a stronger asso-
ciation (p = .018). The mean log of alcohol misuse among
women with two or more crashes is 1.08, compared with
0.79 among women with none; the mean log of alcohol
misuse was 0.98 among men with two or more crashes,
compared with 0.91 among men with none.

Whether or not a subject used cigarettes is positively
and significantly associated in both genders with traffic in-
cidents, the exception being SV crashes among women.
None of the associations was significantly different by
gender.

Whether or not the subject used marijuana is positively
and significantly associated for both genders with all traf-
fic incidents except SV crashes among women. For offenses,
this trend is stronger among women than among men (p =
.042). For SV crashes, however, the trend is significantly
stronger among men than among women (p = .025).
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Environmental influences. Peer involvement with alco-
hol is significantly associated positively with all traffic in-
cidents for women but only with offenses and serious
offenses for men (Table 5). The trend is significantly stron-
ger among women than men for crashes (p = .020), and
marginally stronger among women than men for offenses

(p = .054) and SV crashes (p = .058). The peer involve-
ment with alcohol index averaged 6.03 for women with
three or more offenses versus 4.73 for women with none,
in contrast to 5.51 for men with three or more offenses
versus 4.93 for men with none (Table 2). For women with
two or more crashes, the mean peer index was 5.47 (9.00

TABLE 5. Estimates of linear association between number of traffic incidents and environmental
influence measures, by gender

Slope for women Slope for men Difference in slopes
Variable (cF) (cM) (cF-cM)a

Peer alcohol involvement
No. of offenses –0.47 (0.31-0.63)b –0.27 (0.14-0.40)b –0.20 (–0.00-0.41)
No. of serious offenses –0.41 (0.06-0.75)c –0.34 (0.16-0.52)b –0.06 (–0.32-0.44)
No. of crashes –0.28 (0.08-0.47)b –0.03 (–0.19-0.14) –0.30 (0.05-0.56)c

No. of SV crashes –1.97 (0.23-3.70)b –0.11 (–0.70-0.93) –1.85 (–0.07-3.77)

Slope of log-OR Slope of log-OR
for women for men Difference in slopes

Parents’ indifferent/
approve teen alcohol use

No. of offenses –0.20 (0.07-0.34)b –0.00 (–0.12-0.12) –0.20 (0.02-0.38)c

No. of serious offenses –0.12 (–0.16-0.40) –0.09 (–0.10-0.28) –0.03 (–0.31-0.37)
No. of crashes –0.07 (–0.14-0.27) –0.11 (–0.30-0.08) –0.18 (–0.10-0.46)
No. of SV crashes –0.32 (–0.29-0.93) –0.02 (–0.48-0.44) –0.34 (–0.43-1.10)

Easy access to alcohol
No. of offenses –0.38 (0.20-0.57)b –0.16 (0.01-0.30)c –0.23 (–0.00-0.46)
No. of serious offenses –0.40 (0.02-0.77)c –0.16 (–0.09-0.41) –0.24 (–0.21-0.68)
No. of crashes –0.30 (0.05-0.54)c –0.08 (–0.15-0.30) –0.22 (–0.11-0.55)
No. of SV crashes –0.28 (–0.93-0.37) –0.18 (–0.48-0.85) –0.46 (–1.40-0.45)

Notes: SV = single vehicle; OR = odds ratio. aDifference in linear trend between women and men
(95% confidence intervals for linear trend estimates and linear trend difference estimates in paren-
theses); bsignificant at α = .01 level; csignificant at α = .05 level.

TABLE 4. Estimates of linear association between number of traffic incidents and substance use
measures, by gender

Slope for women Slope for men Difference in slopesa

Variable (cF) (cM) (cF-cM)

Alcohol use
No. of offenses –0.48 (0.33-0.62)b 0.39 (0.27-0.50)b –0.09 (–0.09-0.28)
No. of serious offenses –0.39 (0.08-0.70)c 0.40 (0.24-0.56)b –0.01 (–0.36-0.33)
No. of crashes –0.38 (0.20-0.56)b 0.08 (–0.07-0.23) –0.30 (0.07-0.54)c

No. of SV crashes –1.53 (–0.08-3.15) 0.08 (–0.64-0.80) –1.46 (–0.31-3.23)
Alcohol misuse

No. of offenses –0.14 (0.09-0.20)b 0.14 (0.10-0.18)b –0.00 (–0.07-0.07)
No. of serious offenses –0.11 (–0.01-0.22) 0.16 (0.09-0.22)b –0.05 (–0.18-0.08)
No. of crashes –0.14 (0.07-0.21)b 0.04 (–0.02-0.09) –0.11 (0.02-0.19)c

No. of SV crashes –0.06 (–0.56-0.68) 0.01 (–0.25-0.28) –0.05 (–0.62-0.72)

Slope of log-OR Slope of log-OR
for women  for men Difference in slopes

Use cigarettes
No. of offenses –0.21 (0.11-0.30)b 0.15 (0.07-0.23)b –0.06 (–0.06-0.18)
No. of serious offenses –0.26 (0.07-0.45)b 0.29 (0.16-0.42)b –0.03 (–0.26-0.20)
No. of crashes –0.24 (0.10-0.38)b 0.29 (0.17-0.42)b –0.05 (–0.24-0.13)
No. of SV crashes –0.34 (–0.10-0.79) 0.43 (0.12-0.74)b –0.08 (–0.62-0.46)

Use marijuana
No. of offenses –0.33 (0.23-0.43)b 0.19 (0.11-0.28)b –0.14 (0.00-0.27)c

No. of serious offenses –0.33 (0.13-0.54)b 0.31 (0.17-0.45)b –0.02 (–0.22-0.27)
No. of crashes –0.27 (0.12-0.42)b 0.16 (0.03-0.29)c –0.12 (–0.08-0.31)
No. of SV crashes –0.27 (–0.78-0.25) 0.42 (0.11-0.73)b –0.69 (–1.29-–.08)c

Notes: SV = single vehicle; OR = odds ratio. aDifference in linear trends between women and men
(95% confidence intervals for linear trend estimates and linear trend difference estimates in paren-
theses); bsignificant at α = .01 level; csignificant at α = .05 level.
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among women with two or more SV crashes) versus 4.91
for women with none (5.07 among women with no SV
crashes). Among men, differences are smaller: a mean peer
index of 5.11 for men with two or more crashes (5.44 with
two or more SV crashes) versus 5.17 for men with none
(5.21 with no SV crashes) (Table 3). Parental indifference
toward teens’ alcohol use was associated only with women’s
offenses, with a significant gender difference (p = .028).
Easy alcohol access was significantly associated with
women’s offenses, serious offenses, and crashes; for men,
it was associated with offenses. There were no significant
gender differences.

Question 2. Do men and women who share similar
substance-use profiles have similar driving profiles?

Figure 1 shows the mean number of traffic incidents for
each quartile of subjects’ substance use. The between-gen-
der difference is pronounced, and at every level of sub-
stance use men exhibit higher levels of high-risk driving
behavior than do women.

For the statistical analysis, a conditional logistic regres-
sion analysis was conducted to determine the log-odds that

FIGURE 1. Mean number of offenses, serious offenses, crashes, and single-vehicle crashes during first 4 years of licensing, by substance-use quartile and
gender. P values are for null hypothesis for which there is no gender difference after matching by substance-use profiles.

a subject was female given that the subject had x incidents
of a given type relative to having x - 1 incidents of a given
type, x = 1, 2, …, after matching for substance use. Based
on this analysis, men are 48% more likely to have one
more offense than women (OR = 1.48, 95% CI: 1.40-1.56)
at a comparable level of substance use; twice as likely to
have one more serious offense (OR = 1.97, 95% CI: 1.76-
2.22); 34% more likely to have one more crash (OR =
1.34, 95% CI: 1.23-1.46); and 65% more likely to have
one more SV crash (OR = 1.65, 95% CI: 1.24-2.18). These
results show that women have less risky driving than men
at similar substance-use levels.

Discussion

We examined our data to consider the hypothesis that
young women who exhibit high-risk driving deviate more
from the general population of young women in their sub-
stance use and related environmental influences than high-
risk driving young men differ from other young men. It is
well known that young women have lower rates of socially
disapproved behaviors than young men (Farrow and
Brissing, 1990). In our study also, women had lower levels
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of alcohol consumption and alcohol misuse, less marijuana
use, and less access to alcohol. Further, women had fewer
traffic offenses, serious offenses, crashes, and SV crashes
than men, during their first 4 years of licensure.

The response to our first research question is a qualified
yes: there is a general pattern for associations between sub-
stance use/environmental influences and traffic incidents to
be stronger among young women than among young men.
There were significantly stronger associations between
women’s alcohol use/misuse and crashes, and their mari-
juana use and offenses, than among men. Only one sub-
stance-use association was found to be stronger in men than
women: men who smoked marijuana during the past year
were significantly more likely to be in SV crashes than
women; however, very few women experienced an SV
crash. In terms of environmental influences, there were sta-
tistically significant stronger associations among women for
peer alcohol involvement and crashes, and for parental in-
difference to teen’s drinking and offenses. There were also
marginally stronger associations between peer alcohol in-
volvement and offenses, as well as SV crashes, among
women than among men. These findings are consistent with
young women being more influenced by peers than young
men (Lang et al., 1996; Shope et al., 1996). Although mul-
tiple comparisons were done, patterns of stronger associa-
tions among women are evident, and several associations
are significantly stronger than associations among men.
These results may indicate that women with more driving
offenses or crashes are more nonnormative (compared with
other women) with respect to substance use and related
environmental influences than are men with more offenses
or crashes (compared with other men). In response to our
second research question, our analysis shows that women with
substance-use levels similar to men’s still had fewer offenses
and crashes than their male counterparts. Their higher sub-
stance use did not appear to relate to more risky driving.

Our analyses have several limitations, chiefly a lack of
exposure data (miles driven). All subjects were licensed for
the same time period; however, it has been observed (Hu
and Young, 1999) that young men drive more than young
women, on average, for a given time period. Because our
analyses focus on the difference in the association between
substance use/environmental influences and traffic incidents
among men and among women, young men driving more
than young women would not have affected our results un-
less (1) there is a relationship between the predictors and
miles driven and, (2) this relationship differs between men
and women (both of which are quite unlikely). A second
limitation is that a number of contrasts are considered. By
chance, 5% will be significantly different from 0 at the α =
.05 level. Our main results, however, consider the interac-
tion between men and women with respect to the associa-
tion between the predictors and traffic incidents. Although
we report 28 such interactions—one of which, on average,

would be significant at the α = .05 level, even if no gender
differences in the relationships existed—the overall pattern
of interactions should be considered, not single tests.

A third limitation is potential bias in self-reported sub-
stance use, which could possibly differ by gender, with
men overreporting and women underreporting. If such a
differential exists but is unrelated to traffic incidents, then
it would have no effect on our analyses, because trends
between predictor measures and traffic incidents would be
unaffected. In the unlikely event that men with fewer traf-
fic incidents overreported substance use relative to men with
more incidents, however, and/or women with fewer traffic
incidents underreported relative to women with more inci-
dents, the association between substance use and traffic in-
cidents would appear stronger in women than in men.

Last, we have used offenses and crashes recorded in
driver-history records to identify incidents. To a certain ex-
tent, these are objective data, but reflect the likelihood of
detection (particularly offenses) that could vary by indi-
vidual characteristics not assessed. An Australian study 20
years ago found that men under 25 were overrepresented
and women underrepresented in traffic law enforcement
(Kirkham and Landauer, 1985). More recent or U.S.-based
studies were not found. Crashes would be less likely than
offenses to be underreported.

In summary, our first hypothesis is generally supported:
high-risk driving young women do tend to deviate more
from other women than high-risk driving men deviate from
other men. Our second hypothesis—that men and women
with similar substance-use profiles share similar high-risk
driving profiles—is rejected. If the associations between
substance use and traffic incidents found in this analysis
were to remain constant, and the modest gender differences
in substance use and environmental influences favoring
women were to disappear because of changing social norms,
we would still expect women to retain their lower-risk driv-
ing profiles. Future research is needed, however, to explain
the differential associations by gender. Why are more sub-
stance use and high-risk driving so normative for men?
Why, with women’s changing social status, can substance
use be high, but not driving risk? Similar analyses on
younger cohorts might yield enlightening findings, although
a study in Finland found similar male-female differences in
crash patterns in 1984 and 2000 (Laapotti and Keskinen,
2004). Although few programs exist to prevent high-risk
driving among youth, they are directed broadly, toward both
genders together. Perhaps programs should target young
men, as there is potential for making substantial change, or
target subsets of young women who exhibit high substance
use and negative environmental influences. The increasing
ability to tailor interventions to individual characteristics
could well utilize information from this study and others,
to target individual lifestyle behaviors that lead to increased
motor vehicle injuries and fatalities.



260 JOURNAL OF STUDIES ON ALCOHOL / MARCH 2006

Acknowledgments

The authors are grateful for support from local school-district staffs,
Michigan Department of State, and research staff. They also acknowledge
the editor and anonymous reviewers of the Journal of Studies on Alcohol,
whose suggestions greatly improved this article.

References

AGRESTI, A. Categorical Data Analysis, New York: John Wiley & Sons,
1990.

ARNETT, J.J. Risk behavior and family role transitions during the twenties.
J. Youth Adolesc. 27: 301-320, 1998.

BEIRNESS, D.L. Female drivers in Canada: Trends in accident involvement.
In: VALERIUS, M.R. (Ed.) Women, Alcohol, Drugs, and Traffic: Pro-
ceedings of the International Workshop, September 29-30, 1998,
Stockholm, Sweden: International Committee on Alcohol, Drugs, and
Traffic Safety, 1989, pp. 23-31.

CAMPANELLI, P.C., DIELMAN, T.E., AND SHOPE, J.T. Validity of adolescents’
self-reports of alcohol use and misuse using a bogus pipeline proce-
dure. Adolescence 22: 7-22, 1987.

CARLSON, W.L. Alcohol usage of the nighttime driver. J. Safety Res. 4:
12-25, 1972.

CENTERS FOR DISEASE CONTROL AND PREVENTION. Web-based Injury Statis-
tics Query and Reporting System Fatal Injuries: Mortality Reports,
National Center for Injury Prevention and Control, 2005 (http://
webappa.cdc.gov/sasweb/ncipc/mortrate.html).

DONOVAN, D.M. AND MARLATT, G.A. Personality subtypes among driving-
while-intoxicated offenders: Relationship to drinking behavior and driv-
ing risk. J. Cons. Clin. Psychol. 50: 241-249, 1982.

DONOVAN, J.E. Young adult drinking-driving: Behavioral and psychoso-
cial correlates. J. Stud. Alcohol 54: 600-613, 1993.

ERWIN, C.W., WIENER, E.L., LINNOILA, M.I., AND TRUSCOTT, T.R. Alcohol-
induced drowsiness and vigilance performance. J. Stud. Alcohol 39:
505-516, 1978.

FARROW, J.A. AND BRISSING, P. Risk for DWI: A new look at gender differ-
ences in drinking and driving influences, experiences, and attitudes
among new adolescent drivers. Hlth Educ. Q. 17: 213-221, 1990.

GREENWALD, M.A. Minimizing Alcohol Problems and Smoking: Final Re-
port Year II, Pittsburgh, PA: University of Pittsburgh, 1982.

HOSMER, D.W., JR. AND LEMESHOW, S. Applied Logistic Regression, New
York: John Wiley & Sons, 1989.

HU, P.S. AND YOUNG, J.R. Summary of Travel Trends: 1995 National Per-
sonal Transportation Survey, Washington: Federal Highway Adminis-
tration, Department of Transportation, 1999.

JESSOR, R. Risky driving and adolescent problem behavior: An extension
of problem-behavior theory. Alcohol Drugs Driv. 3 (3-4): 1-11, 1987.

KIRKHAM, R.W. AND LANDAUER, A.A. Sex differences in the distribution of
traffic law enforcement. Accid. Anal. Prev. 17: 211-215, 1985.

LAAPOTTI, S. AND KESKINEN, E. Has the difference in accident patterns
between male and female drivers changed between 1984 and 2000?
Accid. Anal. Prev. 36: 577-584, 2004.

LANG, S.W., WALLER, P.F., AND SHOPE, J.T. Adolescent driving: Character-
istics associated with single-vehicle and injury crashes. J. Safety Res.
27: 241-257, 1996.

MICHIGAN DEPARTMENT OF STATE. Michigan Driver File: Annual Driver
Report 1993-DR/80005, Lansing, MI: Program Development Section,
Bureau of Driver Improvement, Michigan Department of State, 1994.

MOORE, R.H. Underage female DUI offenders: Personality characteristics,

psychosocial stressors, alcohol and other drug use, and driving risk.
Psychol. Rep. 74: 435-445, 1994.

MURRAY, A. The home and school background of young drivers involved
in traffic accidents. Accid. Anal. Prev. 30: 169-182, 1998.

NATIONAL HIGHWAY TRAFFIC SAFETY ADMINISTRATION. Traffic Safety Facts
2001, Report No. DOT HS 809 484, Washington: Department of Trans-
portation, 2002 (available at: www.nhtsa.dot.gov).

NATIONAL HIGHWAY TRAFFIC SAFETY ADMINISTRATION. Fatality Analysis Re-
porting System (FARS) Web-Based Encyclopedia, Washington: De-
partment of Transportation, 2005 (available at: www-fars.nhtsa.dot.gov).

POPKIN, C.L. Drinking and driving by young females. Accid. Anal. Prev.
23: 37-44, 1991.

PRICE, D.L., RADWAN, M.A.E., AND TERGOU, D.E. Gender, alcohol, pacing,
and incentive effects on an electronics assembly task. Ergonomics 29:
393-406, 1986.

RACHAL, J.V., WILLIAMS, J.R., BREHM, M.L., CAVANAUGH, B., MOORE, R.P.,
AND ECKERMAN, W.C. A National Study of Adolescent Drinking Be-
havior, Attitudes and Correlates: Final Report, Research Triangle Park,
NC: Research Triangle Institute, 1975.

SHOPE, J.T. AND BINGHAM, C.R. Drinking-driving as a component of prob-
lem driving and problem behavior in young adults. J. Stud. Alcohol
63: 24-33, 2002.

SHOPE, J.T., COPELAND, L.A., AND DIELMAN, T.E. Measurement of alcohol
use and misuse in a cohort of students followed from grade 6 through
grade 12. Alcsm Clin. Exp. Res. 18: 726-733, 1994.

SHOPE, J.T., WALLER, P.F., AND LANG, S.W. Alcohol-related predictors of
adolescent driving: Gender difference in crashes and offenses. Accid.
Anal. Prev. 28: 755-764, 1996.

SHOPE, J.T., WALLER, P.F. AND LANG, S.W. Young women and high-risk
driving: The role of alcohol. Alcsm Clin. Exp. Res. 22 (Supplement):
117A, 1998.

SHOPE, J.T., WALLER, P.F., RAGHUNATHAN, T.E., AND PATIL, S.M. Adoles-
cent antecedents of high-risk driving behavior in young adulthood:
Substance use and parental influences. Accid. Anal. Prev. 33: 649-
658, 2001.

SPRENT, P. Applied Nonparametric Statistical Methods, 2nd Edition, New
York: Chapman and Hall, 1990.

WALLER, P.F. Women, alcohol, and traffic safety. In: ROSENBLOOM, S. (Ed.)
Women’s Travel Issues. Proceedings from the Second National Con-
ference of the Federal Highway Administration, FHWA-PL-97-024,
Washington, DC, 1997, pp. 479-499.

WALLER, P.F. AND BLOW, F.C. Women, alcohol, and driving. In: GALANTER,
M. (Ed.) Recent Developments in Alcoholism, Vol. 12: Alcoholism
and Women, New York: Plenum Press, 1995, pp. 103-123.

WELLS-PARKER, E., POPKIN, C.L., AND ASHLEY, M. Drinking and driving
among women: Gender trends, gender differences. In: HOWARD, J.M.,
MARTIN, S.E., MAIL, P.D., HILTON, M.E., AND TAYLOR, E.D. (Eds.)
Women and Alcohol: Issues for Prevention Research. NIAAA Re-
search Monograph No. 32, NIH Publication No. 96-3817, Washing-
ton: Government Printing Office, 1996.

WILSNACK, S.C. Patterns and trends in women’s drinking: Recent findings
and some implications for prevention. In: HOWARD, J.M., MARTIN, S.E.,
MAIL, P.D., HILTON, M.E., AND TAYLOR, E.D. (Eds.) Women and Alco-
hol: Issues for Prevention Research. NIAAA Research Monograph No.
32, NIH Publication No. 96-3817, Washington: Government Printing
Office, 1996.

ZADOR, P.L., KRAWCHUK, S.A., AND VOAS, R.B. Alcohol-related relative
risk of driver fatalities and driver involvement in fatal crashes in rela-
tion to driver age and gender: An update using 1996 data. J. Stud.
Alcohol 61: 387-395, 2000.


	252-260.p1.pdf
	252-260.p2.pdf
	252-260.p3.pdf
	252-260.p4.pdf
	252-260.p5.pdf
	252-260.p6.pdf
	252-260.p7.pdf
	252-260.p8.pdf
	252-260.p9.pdf

