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ABSTRACT

This paper examines differences in the adolescent
psychosocial and problem behavior characteristics of individuals
who have stable-low, increasing, stable-high and decreasing
frequencies of motor vehicle crashes from licensure into early young
adulthood. Problem Behavior Theory was used as the guiding
theoretical framework. Study data were collected when the
participants were in 10" and 12" grades, and during a young
adulthood follow-up telephone survey conducted five to six years
later (n = 1,936). For men, stable high crash rates were associated
with less parental monitoring and more substance use, and a stable
low crash rates were associated with better marksin school. For
women, stable high crash rates were associated with poorer marksin
school and more substance use, and patterns of both decreasing and
stable high crash rates were associated with less parental monitoring
and less parental orientation. It is concluded that patterns of motor
vehicle crashes are associated with adolescent psychosocial and
problem behavior characteristics. Interventions targeting these
factors may have broad positive effects on problem behaviors,
including problem driving and motor vehicle crashes. In addition,
the results of this study may be useful in designing traffic safety
policies that target individuals whose psychosocial characteristics
indicate that they are at high risk of being involved in a crash.

In recent years public awareness of the risk of injury experienced by
young drivers has steadily increased, becoming common public
knowledge. Nevertheless, motor vehicle crashes (crashes) remain the
leading cause of death among teen novice drivers (i.e., 16-19 years of
age) (National Highway Traffic Safety Administration [NHTSA],
2003). Various factors contribute to teens' crash risk, and
understanding them is key to the development of behavioral and
policy interventions to reduce the rate of teen crash deaths. Increased
public awareness of teen crash risk has led to the development of
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various programs, and the establishment of laws, such as Graduated
Driver Licensing (GDL) (Shope, Molnar, 2003), that reduce the risk
of teens being injured or killed in acrash. Nevertheless, increased
public awareness of teen crashes has not led to afull appreciation or
understanding of why teen drivers are at high risk, the implications of
teen driving risk for individual teens, or for the need to develop and
refine policies so that they reduce teen driving risk sufficiently.

Teen driving is a source of considerable social concern for
teens' health and safety. Driving risks faced by teens are dissimilar
from other threats to teens' health, such as alcohol misuse,
unprotected sex, and illicit drug use. Unlike other health threats,
driving is highly valued by US society. Itisviewed asa“right” and
not a privilege, and for teens, “becoming adriver” isanotable
developmental, social, and personal transition, and rite of passage on
the road to adulthood (Arnett, 2002). Asaresult, US society often
responds ambivalently to teen driving risk. For example, in spite of
GDL, licensing laws in many states place minimal restrictions on
teens' driving (Insurance Institute for Highway Safety, 2005), even
though empirical evidence suggests broader driving restrictions
would further increase teens' safety (Chen, Baker, Braver, Li, 2000;
Cvijanovich, Cook, Mann, Dean, 2001; Doherty, Andrey,
MacGregor, 1998).

Parents' perception of and reactions to teen crash risk are also
mixed. Parents believe their teenaged children are generally
responsible, and, therefore, will avoid the behaviors that the parents
believe to be the primary causes of teen crashes and resulting
injuries. However, many parents do not fully appreciate the risks
that teens experience in typical driving conditions. Parents of teen
drivers generally recognize exceptiona driving behaviors such as
teen drinking and driving, as extremely risky, but fail to appreciate
the considerable risks associated with common situations, such as
driving with teen passengers, without safety belts, in bad weather, on
the weekend, or inrain at night (Simons-Morton, Hartos, 2003).
Such misperceptions on the part of parents are understandable in that
certain driving conditions are risky for them, but not for adults.

Inexperience and immaturity both contribute to high crash
rates involving teen drivers. Driving safety changesrapidly as
novice drivers gain experience and skill (Mayhew, Simpson, Pak,
2003). However, driving skill may be lessimportant to driving risk
than judgment (Vernick et a., 1999), which develops more slowly
with extensive driving experience, and critical brain maturation
(Giedd, Blumenthal, Jeffries, et al., 1999; Y urgelun-Todd, 2002).
Anatomical and physiological characteristics of the adolescent brain
contribute to poor judgment, impulsiveness and elevated
emotionality; hence, substantial time is required before judgment
clearly impacts driving safety.
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Whilerelatively little research has examined the association
between psychosocial factors and driving outcomes, available
research shows clear associations between teen driving outcomes and
psychosocia development (Bingham, Shope, 20044, 2004b).
Problem Behavior Theory (PBT) provides aframework for
examining links between psychosocial characteristics and risky
driving. PBT classifies behavior as conventional (i.e., socially
prescribed/ encouraged) or problem behavior (i.e., socialy
proscribed/ prohibited behavior), and recognizes that problem
behaviors tend to co-occur within individuals, resulting in a*“problem
behavior syndrome.” PBT recognizes four systems of variables.
Three of these systems, the perceived environment system,
personality system, and behavior system generated hypotheses for
this study. Substance use and problem driving are included in the
behavior system. The perceived environment and personality
systems provide motivation for involvement in, or avoidance of
problem behaviors, including risky driving (Beirness, Simpson,
1988; Jessor, Jessor, 1977; Donovan, 1993; Jessor, 1987; Shope,
Bingham, 2002). The social-environmenta system is the fourth, and
includes broad background variables that are not included in this
study.

Although not embedded within PBT, sex consistently
moderates psychosocial characteristics and problem behaviors,
including risky driving. Sex differences have been demonstrated in
the associations between parental monitoring (Copeland, Shope,
Waller, 1996), substance use (Shope, Waller, Lang, 1996; Shope,
Waller, Raghunathan, et a., 2001a), drinking-driving, and riding
with adrinking driver (MacKinnon, Pentz, Broder, et a., 1994). For
this reason, sex was included as a main effect and as a moderator in
the models tested for this study.

The objective of this study was to identify psychosocial
characteristics of teens that predict their crashesin thefirst few years
of independent driving.

METHODS

SAMPLE - This study used existing data that were collected
when the participants were in 10" (average age = 15.7 years) and 12"
grades, and during a young adulthood follow-up telephone survey
(average age 23.8 years) at which point they had been licensed to
drive for an average of 8.06 years (SD = 1.1 years, range = 2 to 12).
High school assessments were conducted in the fall of 1988 and 1989
(10" grade) and the spring of 1991 and 1992 (12" grade) as part of a
school-based substance abuse prevention evaluation study called the
Alcohol Misuse Prevention Study (AMPS; Shope, Copeland,
Maharg, et al., 1996).
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SURVEY S - From 1984 through 1992, six school districtsin
southeastern Michigan participated in AMPS. Data collection began
when the participants were in the 5™ and 6" grade, and continued
through 12th grade (for effectiveness of AMPS see Shope, Dielman,
Butchart, et al., 1996a; Shope et al., 1992). The 10th and 12th grade
surveys measured demographic characteristics, substance use
behavior, perceptions of parental attitudes and behavior, and other
psychosocial and behavioral variables.

The sample for this study was alongitudinal subset of the
AMPS sample, and included only participants who had a Michigan
driver license (so that official driving records could be obtained), a
young adult telephone interview, and at least one high school survey
(n=1,936). Participantsin this study were 47.6% male, 85.3%
white, 1.9% Black, 0.5% American Indian, 2.7% Asian, and 9.6%
from other races. The University of Michigan Institutional Review
Board approved the data collection procedures for this study, and al
participants provided informed consent.

STATE DRIVER RECORDS - Driver history records were
obtained annually from the Michigan Department of State (DoS), and
included administrative data describing all officially reported motor
vehicle crashes occurring in Michigan that involved study subjects.
Record updates were obtained from the DoS annually and merged
with those existing records, providing a continuous (i.e., day-by-day)
record of the subjects’ driver histories from original licensure to the
time of the young adult survey.

SURVEY MEASURES - Measures representing overall high
school levels were calculated by averaging SCores across surveys
administered in the spring of the participants' 10th and 12th grade
years. This method of data reduction simplified the analyses and
allowed the inclusion of participants who were missing one of the
two high school surveys (i.e., data from the single time-point were
used in lieu of an average over two time-points).

Parental behavioral monitoring and parental permissiveness
were used as separate indicators of the adolescent perceived
environment system. Parental behavioral monitoring (McAlister,
1983) was measured by four items. This measure has adequate
internal consistency (a = .63) (Cattell, 1982) and has been used
successfully in past research predicting adolescent and young adult
outcomes (Bingham, Shope, 2004a; 2004b).

Parental permissiveness was constructed by summing the
scores of four items (White, Johnson, Horwitz, 1986). This scale has
been found in past research to be predictive of adolescent and young
adult behavioral outcomes (Bingham, Shope, 2004a, 2004b), and has
adequate internal consistency (a = .54) (Cattell, 1982).
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The personality system was assessed using three measures of
participants’ connectedness with family and school, and individual
acceptance of deviant behavior. Parent-orientedness was measured
by three items summed so that a higher score represented greater
parent-orientedness (o = .72). A single item asked adolescents to
report their typical gradesin school on ascale ranging from 1 =
mostly F'sto 9 = mostly A's. Finally, tolerance of deviance was
assessed by a modified five-item version of the measure devel oped
by Rachal and associates (1975). The items were summed so that
higher scores represented greater tolerance of deviance (a = .80).

Substance use was the adolescent problem behavior of
primary interest in this study, and included cigarette use, a cohol
misuse, and marijuanause. Cigarette use and marijuana use were
each measured by three separate items that assessed the frequency of
use during the previous 12 months. Alcohol misuse during the
previous 12 months was assessed by a 10-item scale that measured
overindulgence in acohoal (i.e., drink more than planned, sick after
drinking, and get drunk), trouble resulting from acohol use (i.e.,
trouble in school, with friends, parents and police), and acohol use
leading to complaints from others (i.e., same and opposite sex
friends, and dating partners) (a = .82) (Shope, Copeland, Dielman,
1994). Higher summed scores reflected greater alcohol misuse.

The three substance use measures were aggregated into a
single measure of substance use. A hierarchical coding method was
used in which cigarette smoking was coded O for no smoking and 1
for any smoking, alcohol misuse was coded O for no misuse and 2 for
any misuse, and marijuanawas coded O for no use and 4 for any use.
This method scored the use of illicit drugs (marijuana) higher than
acohol misuse, and a cohol misuse higher than cigarette smoking
(see Bingham & Shope, 2004afor asimilar ordering and theoretical
rationale). The coding yielded atotal score that identified unique
combinations of substance use that rank in order of their relative
seriousness: 0 = no substance use, 1 = cigarette smoking only, 2 =
alcohol misuse only, 3 = cigarette smoking and a cohol misuse, 4 =
marijuana use only, 5 = cigarette smoking and marijuana use, 6 =
a cohol misuse and marijuana use, and 7 = cigarette smoking, acohol
misuse, and marijuana use.

Self-reports of behaviors that are socially proscribed or
frankly illegal are often suspected of lacking validity. However,
there is substantial published evidence supporting the validity of self-
report of illegal behaviors, including substance use, when
confidentiality is assured asit was in this research (Babor, Del Boca,
1992; Babor, Steinberg, Anton, Del Boca, 2000; Chaikelson,
Arbuckle, Lapidus, 1994; Darke, Heather, Hall, et al., 1991,
Williams, Toomey, McGovern, 1995).
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DRIVER HISTORY MEASURES - Motor vehicle crash
patterns were based on driver history records spanning the interval
from initial driver licensure (mean age at licensure: women = 16.25 +
0.44, men= 16.14 + 0.52, range of 15 to 17 years of age) through the
beginning of the telephone follow-up interviews (i.e., September
1999) (mean age, women = 23.86 + 0.70; men = 24.01 + 0.73). This
interval was divided into teen (age < 20) and young adult (age = 20)
segments. Crashes were summed within the two segments, providing
each subject’ stotal crashes from licensure to age 20, and from age 20
to the telephone survey.

Crash patterns were defined using all crashes (not only at-
fault) by first dividing the sasmpleinto low and high crash rate groups
based on the median number of crashes within sex. For both sexes
the median number of crashes was 0, so that the groups that were
formed were no crashes versus any crashes. The number of crashes
ranged from zero to seven (zero to five for women and zero to seven
for men) in the teen segment, and zero to six (zero to five for women
and zero to six for men) in the young adult segment. The high and
low groups were used to classify participants based on their crash
patterns. Thefirst “ Stable Low,” included drivers with no crash rates
in either ssgment. The second group was called “ Increasing” and
included drivers who had no crash in the first segment and at least
oneinthe second. Thethird group had at |east one crash in both
segments and was called “ Stable High,” and the fourth group, called
“Decreasing,” had at least one crash in the first segment and no crash
in the second.

CONTROLLING FOR DRIVING EXPOSURE - Age at
licensure and the total number of miles driven in the 12 months prior
to the young adult survey were used to adjust the model for driving
exposure. Age at licensure was obtained from the driver history
records. Only participants who had received their license prior to age
19 (96% of the sample) were included in these analyses to ensure that
all participants had at least one year as licensed driversin the first
segment. Age at licensure adjusted the models for variation in
maturity at licensure (i.e., age of licensure), experience (i.e., tota
length of time as alicensed driver), and exposure to the potentia of
being in atraffic crash.

Thetotal miles driven in prior the 12 months was measured in
the young adult telephone follow-up, and is the only variable from
the young adult follow-up that was included in this study. This
measure adjusted the models for variation in total amount of driving
near the end of the study interval. Itsinclusioninthe models
adjusted the estimates for variation due to the amount of driving in
the second interval.
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RESULTS

Four hundred thirty-one men (46%) experienced at least one
crash in the first segment, 437 (47%) in the second segment, and 652
(70%) over both segments. For women, the numbers of crashes were
408 (40%), 401 (39%), and 647 (63%) in the first and second
segments, and overall.

Participants with different crash patterns were compared
using analysis of variance with the psychosocial measures (i.e.
parental monitoring and permissiveness, parent orientation, tolerance
of deviance, marksin school), substance use, and control measures
(i.e., milesdriven in the previous 12 months, age at licensure) as
dependent variables (see Table 1). Following theseinitial analyses,
the models with the psychosocial and substance use variables as
dependent measures were tested again while controlling for total
miles driven in the prior 12 months and age at licensure. Interactions
of crash group and sex were tested, but none were significant; hence
the results for men and women are presented separately.

With the exception of number of miles driven in the prior 12
months, differences tended to occur between those groups with low
initial crash rates (i.e., stable low and increasing) and those with high
initial crash rates (i.e., stable high and decreasing). Men and women
in the increasing and stable high groups reported driving more miles
in the prior 12 months as young adults than those in the stable low
and decreasing groups. Also, men and women in the stable low and
increasing crash groups tended to get licensed at alater age, reported
greater parental awareness of their activities, had better marksin
school, and had |ess substance use in adolescence than the stable high
and decreasing groups. Women, but hot men, in the stable low and
increasing groups were more parent-oriented and were |ess tolerant
of deviance as adolescents. Parental permissiveness was not
associated with crash group for either sex.

Group differencesin tolerance of deviance for women
became non-significant when the model was controlled for license
age and miles driven in the prior 12 months. No other changes were
observed when these variables were entered as control variablesin
the model s testing group differences in the psychosocial variables
and substance use.

In afollow-up analysis, participants were given ascore of 1 if
they had initial high crash levels (i.e., stable high and decreasing
combined) and O if they had initial low crash levels (i.e., stable low
and increasing combined). Logistic regression with backward
elimination was then used to build multivariate models predicting
initial high versus low crash levels using the same dependent
variablesincluded in the analysis of variance models. The
multivariate models were estimated separately for men and women.
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For men, as substance use and lower marksin school increased, the
odds of having initial high crash rates increased (Wald x° (2) =
15.01, p <.001). When this model was adjusted for license age and
total miles driven in the year prior to the young adult survey,
substance use (Wald x* (1) = 5.73, p = .017; o.r. = 1.06), marksin
school (Wald x° (1) = 6.54, p = .011; o.r. = 0.879), and license age
(Wald x? (1) = 9.07, p = .03; o.r. = 0.652) remained in the model
(Wald x? (3) = 23.73, p < .001). Once again, as substance use
increased and marks in school and license age decreased, the odds of
being in theinitia high group increased.

For women, less parent orientation predicted increased odds
of having an initial high crash rate (Wald x? (1) = 24.32, p < .001).
When this model was adjusted for total miles driven in the prior year
and age at licensure, less parent orientation (Wald x? (1) = 24.02, p <
.001; o.r. = 0.792) and younger age at licensure (Wald x* (1) = 9.68,
p =.002; o.r. = 0.587) predicted increased odds of having initial high
crash rates (Wald x? (2) = 33.93, p < .001).

DISCUSSION

The purpose of this research was to examine the association
between adol escent psychosocial characteristics and problem
behavior, and crash outcomes from licensure to approximately age 24
years. Prior research has shown that problem driving behavior is
related to psychosocia characteristics and other problem behaviorsin
amanner consistent with Problem Behavior Theory (Donovan, 1993;
Shope, Bingham, 2002). Trajectories of psychosocial devel opment
from adolescence to young adulthood are also related to driving
outcomes (Bingham, Shope, 20044, 2004b), and recent research has
predicted driving offense patterns from adol escent psychosocia
development (Bingham, Shope, submitted). These preliminary
studies have led naturally to the question of a systematic association
between psychosocial and behavioral factors and teen crashes.

Motor vehicle crashes are relatively rare events, making it
difficult to identify predictors. Although they occur infrequently,
and many are minor, crashes can result in serious outcomes, and are
the leading cause of death among teens and children. Because of
their potentially serious nature, and our overwhelming reliance on
motor vehicles for transportation, the identification of risk factors
and the development of interventions to prevent crashes are of great
importance. The results of this research identify systematic patterns
of association between psychosocial developmental and problem
behavior characteristics of teens, and patterns of crash occurrencein
the early years of driving. Furthermore, the pattern of associations
observed in this study is consistent with the conceptual framework
outlined by Problem Behavior Theory, and shows that factors that
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commonly predict involvement in problem behaviors, such as
substance use and socially proscribed behavior, also predict crashes.

The ability to predict motor vehicle crashes using
psychosocial characteristics and problem behavior isimportant in
continued efforts to improve the driving safety of teens. Individual-
level characteristics such as those identified in this study provide a
broader characterization of teens who are the most likely to
experience a crash in the early years of driving. In addition, this
study shows how patterns of change in crash risk are related to these
sameindividual characteristics. These associations of crash
occurrence with psychosocial and problem behavior variables, in
combination with Problem Behavior Theory (PBT) provide insight
into the developmental mechanisms relating to crash risk. Inturn,
these results suggest public health and developmental intervention
approaches, which have successfully targeted other problem
behaviors, that might be used in to reduce crash injuriesto teens.

Using PBT as atheoretical guide, information from this study
can benefit interventions in two general ways. First, individual
characteristics that are associated with particular patterns of crash
risk can be identified and addressed by behavioral programs.
Interventions that are designed to change these key behaviors may
reduce therisk for crash. Second, the information from this research
and from PBT can assist planners to design interventions that are
suitable and attractive to at-risk individuas. This suitability
enhances the intervention’s chances of success by facilitating
engagement and retention of the individual in the intervention.

Key aspectsidentified in this study that might be targeted by
interventions to reduce the crash risk of young driversinclude
connections with conventional socia institutions and individuals
representing these institutions, and parenting strategies. Teens who
had better marks in school, felt a stronger orientation toward family,
and whose attitudes toward deviance were in line with the values of
conventional society had better crash outcomes than those whose
behavior was not in line with social standards. These patterns
included both patterns of sustained lower crash risk during the teens
and early 20's, aswell asinitially high rates that are followed by
declines during early young adulthood.

Social Control Theory (Hirschi, 1969) posited that teens who
have positive affiliations with conventional socia institutions, such
as family, religion, and school, and relationships with the people
representing them, had more to lose and less to gain by behaving in a
manner that was contrary to societal mores. This hypothesisis
consistent with PBT, and is supported by the current research. In
terms of interventions, this association suggests that interventions
that foster the development of positive rel ationships between teens
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and conventional socia institutions may have the effect of reducing
crash risk.

Parental awareness of their children’s activities can arise due
to the child’ swilling disclosure of information to their parents, but
also through effective parental monitoring of children’s activities.
Parental awareness of children’s activities has been repeatedly shown
to predict positive developmental outcomes of children, and this
research indicates that crash risk may also be reduced through
parents’ use of effective methods of supervision to increase their
awareness and influence over their teenage children’s activities.
Indeed, interventions aimed at encouraging parents to restrict their
teenage children’sdriving early in their driving careers, and that
provide parents with structured direction in providing appropriate
monitoring and supervision of their teenaged children’ s driving are
effective in reducing teens' crash risk (Simons-Morton, Hartos, 2003;
Hartos, Eitel, Haynie, 2000). Future interventions should follow suit.
Many parents would provide better supervision of their teenagers
driving if they had the toolsto do so. Development of interventions
that provide practical tools for this purpose should be pursued.

What cannot be concluded from this research is that
adolescent psychosocia characteristics cause crashrisk. Itis
impossible from this study to determine whether psychosocial
characteristics and problem behavior are part of the cause, or
whether, as with other teen behaviors (e.g. sexual behavior, see
Bingham, Crockett, 1996), these factors are part of a syndrome or
pattern of associated behaviors, attitudes and consequences that are
all part of ateen’s developmental trajectory.

In either case, whether psychosocial characteristics and
problem behaviors are part of a syndrome that includes elevated
crash risk, or whether they combine with other factors to contribute
to crash risk, effective interventions are important, and have the
potentia to reduce ateen’srisk of negative outcomes, including a
motor vehicle crash.

REFERENCES

Arnett JJ. Developmental sources of crash risk in young drivers.
Injury Prevention, 8(Suppl. 11):ii17-ii23; 2002.

Babor TF, Del Boca FK. Just the facts. Enhancing measurement of
alcohol consumption using self-report methods. Measuring
alcohol consumption: Psychosocial and biochemical
methods. Clifton, NJ, US; Humana Press, Inc; 1992.

Babor TF, Steinberg K, Anton R, et al. Talk is cheap: Measuring
drinking outcomesin clinical trials. J Stud Alcohol 61: 55-
63; 2000.

254



Beirness DJ, Simpson HM. Lifestyle correlates of risky driving and
accident involvement among youth. Alcohol Drugs Driving
4: 193-204; 1988.

Bingham CR, Crockett LJ. Longitudinal adjustment patterns of boys
and girls experiencing early, middle, and late sexual
intercourse. Dev Psychol 32: 647-658; 1996

Bingham CR, Shope JT. Adolescent problem behavior and problem
driving in young adulthood. J Adolesc Res 19: 205-233;
2004a.

Bingham CR, Shope JT. Adolescent developmental antecedents of
high-risk driving among young adults. J Stud Alcohaol 65, 84-
94; 2004b.

Bingham CR, Shope JT. Patterns of offenses from licensure into
early young adulthood; submitted.

Cattell RB. The psychometry of objective motivation measurement:
A response to the critique of Cooper and Kline. British
Journal of Educational Psychology 52: 234-241; 1982.

Chaikelson JS, Arbuckle TY, Lapidus S, et al. Measurement of
lifetime alcohol consumption. J Stud Alcohal 55: 133-140;
1994.

Chen L, Baker SP, Braver ER, Li G. Carrying passengers asarisk
factor for crashes fatal to 16- and 17-year-old drivers.

Journal of the American Medical Association 283:1578-1618;
2000.

Copeland LA, Shope JT, Waller PF. Factorsin adolescent drinking/
driving: binge drinking, cigarette smoking, and gender. J
Sch Health 66: 254-260; 1996.

Cvijanovich NZ, cook LJ, Mann MN, Dean JM. A population-based
study of crashesinvolving 16- and 17-year-old drivers. The
potential benefits of graduated driver licensing restrictions.
Pediatrics 107:632-637; 2001.

Doherty ST, Andrey JC, MacGregor C. The situational risk of young
drivers. The influence of passengers, time of day and day of
week on accident rates. Accident Analysis and Prevention,
30:45-52; 1998.

Donovan JE. Young adult drink-driving: behavioral and
psychosocial correlates. J Stud Alcohol 54: 600-613; 1993.

Darke S, Heather N, Hall W, et a. Estimating drug consumptionin
opioid users: Reliability and validity of a"recent use"
episodes method. Br JAddict 86: 1311-1316; 1991.

Giedd JN, Blumenthal J, Jeffries NO, Castellanos X, Liu H,
Zijdenbos A, Paus T, Evans AC, Rapoport JL. Brain
development during childhood and adolescence: a
longitudinal MRI study. Nature Neurosci, 2:861-863; 1999.

255



Hartos JL, Eitel P, Haynie DL. Can | take the car? Relations among
parenting practices and adolescent problem-driving practices.
JAdolesc Res 15: 352-367; 2000.

Hirschi T. Causes of Delinquency. Berkeley: University of
California Press; 19609.

Insurance Ingtitute for Highway Safety. US Licensing Systems for
Young Drivers. Laws as of January 2005. Last accessed at
http://www.hwysafety.org/saf ety ¥e5Ff acts/state%e5Fl aws/us |
icensing_systems.pdf on May 17, 2005.

Jessor R. Risky driving and adolescent problem behavior: an
extension of problem-behavior theory. Alcohol Drugs
Driving 3: 1-11; 1987.

Jessor R, Jessor SC. Problem Behavior and Psychological
Development: A Longitudinal Study of Youth. New Y ork:
Academic Press; 1977.

MacKinnon DP, Pentz MA, Broder BI, et al. Social influenceson
adolescent driving under the influence in a sample of high
school students. Alcohol Drugs Driving 10 (3-4): 233-241;
1994.

Mayhew DR, Simpson HM, Pak A. Changesin collision rates
among novice drivers during the first months of driving.
Accid Anal Prev 35; 683-691; 2003.

McAlister AL. Socia-psychological approaches. National Institute
on Drug Abuse: Research Monograph Series 47: 36-50; 1983.

National Highway Traffic Safety Administration. Traffic Safety
Facts 2003. Washington, DC: Department of Transportation.
Retrieved March 28, 2005, from the World Wide Web:
http://www-nrd.nhtsa.dot.gov/pdf/nrd-
30/NCSA/TSFANN/T SF2003Final.pdf; 2003.

Rachal 3V, Williams JR, Brehm ML, et a. A National Study of
Adolescent Drinking Behavior, Attitudes, and Correlates:
Final Report. Rockville, MD: National Institute on Alcohol
Abuse and Alcoholism; 1975.

Shope JT, Bingham CR. Drinking/driving as a component of
problem driving and problem behavior in young adults. J
Stud Alcohol 63: 24-33; 2002.

Shope JT, Copeland LA, Dielman TE. The measurement of alcohol
use and misuse in a cohort of students followed from grade 6
through grade 12. Alcohol Clin Exp Res 18: 726-733; 1994.

Shope JT, Copeland LA, Maharg R, et a. Effectiveness of ahigh
school acohol misuse prevention program. Alcohol Clin Exp
Res 20: 791-798; 1996.

Shope JT, Dielman TE, Butchart AT, et al. An elementary school-
based al cohol misuse prevention program: follow-up
evaluation. J Stud Alcohol 53: 106-121; 1992.

256



Shope JT, Molnar LJ. Graduated driver licensing in the United
States: Evaluation results from the early programs. Journal
of Safety Research, 34:63-69; 2003.

Shope JT, Waller PF, Lang SW. Alcohol-related predictors of
adolescent driving: Gender differencesin crashes and
offenses. Accid Anal Prev 28: 755-764; 1996.

Shope JT, Waller PF, Raghunathan TE, et al. Adolescent
antecedents of high-risk driving behavior into young
adulthood: Substance use and parental influences. Accid
Anal Prev 33:649-658; 2001a.

Simons-Morton BG, Hartos JL. Improving the effectiveness of
countermeasures to prevent motor vehicle crashes among
young drivers. American Journal of Health Education 34(5
Suppl): $48-s54; 2003.

Vernick JS, Li G, Ogaitis S, MacKenzie EJ, Baker SP, Gielen AC.
Effects of high-school driver education on motor vehicle
crashes, violations, and licensure. American Journal of
Preventive Medicine, 16:40-46; 1999.

Waller PF, Olk ML, Shope JT. Potential views of and experience
with Michigan’s graduated licensure program. Journal of
Safety Research, 31(1):9-15; 2000.

White HR, Johnson V, Horwitz A. An application of three deviance
theories to adolescent substance use. Int JAddict 21: 347-
366; 1986.

Williams CL, Toomey TL, McGovern P, et al. Development,
reliability, and validity of self-report a cohol-use measures
with young adolescents. Journal of Child & Adolescent
Substance Abuse 4(3): 17-40; 1995.

Yurgelun-Todd, D. Frontline interview “Inside the Teen Brain” on
PBS.org. Full interview available on the web at
http://www.pbs.org/wgbh/pages/frontline/shows/
teenbrain/interviews/todd.html; 2002.

257



86T

Table 1. Crash group means, standard deviations, and differences by sex.

(D)

2

©)

(4)

Variables StableLow | Increasing | StableHigh | Decreasing F P
Men (n=929)

Total Miles oy | i | ioe | (rey | 397 08
License Age oy | Gay | (o | (ay | 59| o
S G I AR
Parental Permissiveness (i?:gg) (J_ri;lg) (iigi) (J_j:gg) 178) 149
Parent Orientation ( i‘igg) ( ;11:22) ( ;11:;;) ( J_j:gi) 196| .118
Tolerance of Deviance égé) égg) égg) égg) 71| 543
Marksin School ( 1124212;’3’4 ( i‘iﬁ; ( i‘igg; ( ig’ji; 869 | <.001
Substance Use éigcl; (égi (igi%;z"l (é:gzll) 6.09| <001
Women (n =1007)

Total Miles éﬁé?js (ﬁﬁg (ii:g%l (ii:gé) 4.24| 006
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. 16.25° 16.353% 16.19° 16.21°

License Age (+.44) (+.53) (+.35) (+.41) 6.13 | <.001
L 9.97°* 10.02%% 9.58%2 9.40?

Parental Monitoring (£2.03) (+1.96) (£2.18) (£2.28) 534 | .001
. 8.73 8.67 8.70 8.84

Parental Permissiveness |, ; 70 (+1.74) (+1.74) (+1.60) 49| 688
. . 5.18%4 5.15° 4.494%% 4,903

Parent Orientation (+1.38) (+1.48) (+1.36) (+1.40) | 10-27| <001
. 2.26° 2.27° 2.42%2 2.36

Tolerance of Deviance (+.60) (2.59) (+.63) (+.62) 3.24| .022
. 7.33° 7.228 6.93%%4 7.25°

Marksin School (£1.27) (£1.27) (£1.29) (+1.29) 372] .01
2428 2.60° 3.43%%% 2.85°

Substance Use *268) | (x270) | (x2.73) @272) | %] 001

Note, groups are numbered from one to four (see top row of table). Superscripts denote groups that differ significantly.
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