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Abstract

Background—Health-compromising behaviors in adolescents and adults co-occur. Because
motor vehicle crashes are the leading cause of death and disability for these age groups,
understanding the association between risky driving and other health compromising behaviors is
critical.

Methods—We performed a secondary analysis of data from a randomized controlled trial of an
intervention for participants who screened positive for risky driving and problem drinking. Using
baseline data, we examined relationships among conduct behavior problems before and after age
15, depressive symptoms, sleep, problem drinking, and risky driving (hostile, reckless and
drinking and driving) in late adolescents ages 18-24 (n= 110) and adults ages 25-44 (n= 202). We
developed a measurement model for the entire sample using confirmatory factor analysis, which
was then specified as a multi-group structural equation model.

Results—Late adolescents and adults had some similar associations for pathways through
problem drinking to drinking and driving; depression to reckless driving; and conduct behavior
problems after 15 to hostile driving. Late adolescents, however, had more complex relationships:
depressive symptoms and conduct behavior problems before 15 were associated with more risky
driving behaviors through multiple pathways and males reported more risky driving.

Conclusions—Risky driving is associated with other health-compromising behaviors and
mental health factors. It is a multidimensional phenomenon more pronounced in late adolescence
than adulthood. In order to promote safe driving, the findings support the need to consider
behaviors that are a health threat in the late adolescent population during driving training and
licensure.

Correspondence to: Catherine C. McDonald, ncdonal c@wur si ng. upenn. edu.



1duosnuen Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

McDonald et al. Page 2

Keywords
Risky driving; health-compromising behaviors; depression; conduct behavior problems; sleep

INTRODUCTION

Health-compromising behaviors, particularly those that contribute to injury, are interrelated
and rarely occur in isolation.(1-3) Adolescents and young adults may engage in behaviors
associated with unintentional injury such as alcohol consumption, drug use, peer violence,
distracted driving and lack of seat belt use --all targets for interventions to reduce health risk
in young adulthood.(4-6) Yet, much of the intervention work designed to promote health
and reduce injury is focused only on one or two risk behaviors at a time.(7, 8) Given that
health-compromising behaviors may be interrelated, targeting each in isolation may limit
injury prevention efforts.

Motor vehicle crashes (MVCs) are a leading cause of death and disability for adolescents
and adults around the globe.(9) Risky driving involves illegal or dangerous behind-the-
wheel behaviors such as distracted driving, drowsy driving, drinking and driving, aggressive
maneuvers, and speeding, all of which contribute to adolescent and adult MV Cs.(10-12)
Risky driving, however, rarely occurs independently of other health-compromising
behaviors. While there is evidence for the interplay of risky driving (e.g. speeding, drunk
driving, aggressive driving) and other behaviors (e.g. underage alcohol consumption,
problem drinking, and theft) in adolescents and adults (2, 13, 14), further work is needed to
understand the extent of and relationships among health-compromising behaviors.

The effects of alcohol on driving behaviors are well documented.(15) Factors other than
alcohol use, such as sleep and mental health, may also influence risky driving and associated
injury outcomes in adolescents and adults. Poor sleep patterns such as sleep deficit and
drowsy driving have been linked to MVCs.(16, 17) Depressive symptoms have been linked
to driving after drinking (18, 19), and psychological distress has been associated with risky
driving behaviors in late adolescents.(20) Among adolescents and young adults, conduct
behavior problems such as aggression and antisocial behavior are also associated with risky
driving behaviors.(21, 22) Thus, health-compromising behaviors and mental health factors
co-exist with risky driving, but little is known about how multiple risks cluster together and
differ at developmental stages across the life course.

Developmental changes during adolescence can influence health-compromising behaviors.
(23) The trajectory of adolescent development continues into the early twenties, a time when
the brain is still maturing, and individuals up to the age of 24 are still considered youth. (24)
The pattern of multiple risks related to MVCs is difficult to disentangle, and yet critical as
we seek to promote health. In order to determine injury prevention initiatives, we need to
understand how health compromising behaviors and mental health factors relate to risky
driving in both adolescents and adults.

Using data from a randomized controlled trial (RCT) of an intervention to reduce risky
driving and problem drinking (25), the purpose of this secondary analysis was to examine
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relationships between multiple health-compromising behaviors and mental health factors
with risky driving behaviors in late adolescents (ages 18-24) and adults (ages 25-44),
including conduct behavior problems before and after age 15, depressive symptoms, sleep,
and problem drinking.

METHODS

Data Collection

Measures

We performed a secondary analysis of data collected from participants (ages 18—-44),
recruited and enrolled from a Midwestern US emergency department who: 1) screened
positive for risky driving and problem drinking; and 2) were enrolled in an RCT of
screening, brief intervention, and referral to treatment for risky driving and problem
drinking. The University of Pennsylvania, University of Cincinnati, and Utah State
University Institutional Review Boards approved study procedures. Following informed
consent, we randomized participants to a brief intervention group, a contact-control group,
and a no-contact control group. We reported the primary results of the intervention
elsewhere.(25) For this secondary analysis, we used data from the baseline assessment of the
brief intervention and contact-control groups to assess the relationship between conduct
behavior problems before age 15, conduct behavior problems after age 15, depressive
symptoms, sleep, problem drinking and risky driving behaviors (reckless, hostile, and
drinking and driving). Participants in the no-contact control group were not interviewed at
baseline and therefore did not provide data for this analysis. The study sample was further
divided in two groups (based on World Health Organization [WHO] guidelines on youth and
young people (24)) in order to examine differences: late adolescents age 18-24 (n= 110) and
adults age 25-44 (n= 202).

We collected the original data for the RCT using a Health Interview Schedule, a
modification of the WHO Composite Interview Schedule (26) with addition of the Alcohol
Use Disorders Identification Test (AUDIT) (27) and a short form of the Center for
Epidemiologic Studies Depression Scale (CES-D 10).(28) We used selected items and
measures from the interview guide for this secondary analysis. Some constructs were
measured using a single, observed variable and others were measured by multiple variables,
allowing specification of a latent variable.

Conduct behavior problems before age 15 and after age 15—We used nine items
based on DSM-II criteria for behaviors associated with conduct disorder before and after
age 15, characterized by repetitive dissocial, aggressive, or defiant behavior.(29, 30)
Participants responded “Yes” or “No” to the following items: “Skip school more than 10
times”; “Get suspended or expelled from school”; “Get arrested”; “Run away from home
overnight more than once”; “Vandalize or destroy property”; “Start fires”; “Shoplift or
steal”; “Have sexual intercourse with more than one person”; and “Start physical fights.”
For conduct behavior problems after age 15, the item regarding sexual intercourse was
excluded. These items have been used to indicate a positive history of conduct disorder if
participants answered yes to three or more items.(29, 30) For our analysis, we summed items
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to create a total score for 1) conduct behavior problems before age 15 and 2) conduct
behavior problems after age 15.

Depressive Symptoms—We used a sum score of the 10-item Short Form of the Center
for Epidemiologic Studies Depression Scale (CES-D-10) (28) to assess depressive
symptoms in the last 12 months. Depressive symptoms were defined as feelings and
behaviors indicative of depressed mood that may or may not meet criteria for clinical
diagnosis.(28) Each item was scored 0-3 relative to days per week of symptom occurrence.
Scores could range from 0 to 30, with higher scores implying more distress.

Sleep—We used two items to create a latent variable for sleep. We asked participants to
respond to the following items: “In the past 12 months, on the average, how many hours of
sleep have you gotten each night?” and “In the last 12 months, how often have you had
difficulty getting to sleep?” For the first item participants responded with the number of
hours. Response options for the second item were never, rarely, sometimes, and often. We
reversed-coded answers to the second item (difficulty getting to sleep), with higher scores in
the latent variable to indicate better sleep.

Problem Drinking—We measured the latent variable, problem drinking, as the total score
on the AUDIT (27) and two additional survey items. Problem drinking was defined as
patterns of alcohol consumption that increase the risk of negative physical, psychological,
and social consequences for the user.(31) The AUDIT is used to assess alcohol intake,
dependence, and adverse consequences and demonstrates good internal reliability and
sensitivity and specificity for alcohol dependence. AUDIT items are scored on a 0—4 scale
and totaled to determine harmful and hazardous drinking behaviors.(27) We asked two
additional quantity and frequency questions: 1) Number of drinks the participant had in a
typical week and 2) in a typical week, the number of times men had 5 or more drinks and
women had 4 or more drinks within a six hour time period.

Risky Driving—We measured risky driving with three latent variables: drinking and
driving, hostile driving, and reckless driving.

Drinking and Driving: We measured drinking and driving with three items from
Donovan’s Young Adult Driving questionnaire (YADQ).(32) We asked participants to
report how often in the last three months they “drove within an hour after drinking 1 or 2
beers or other alcoholic beverages;” “drove when they felt high or light-headed from
drinking;” or “drove when they knew their drinking had already have affected your
coordination.”

Hostile Driving: We measured hostile driving with two YADQ items.(32) These items
assessed participants’ driving aggression in the last three months. Both items assessed:
“While driving, how often do you...” “Make rude gestures at drivers who do things that
annoy you?” and “Yell at other drivers when they do something stupid?” Response options
included very often, often, once in a while, and never. Items were reverse coded for scoring.
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Reckless Driving: We measured reckless driving with five YADQ items (32). These items
assessed reckless driving behaviors in the last three months. Three items assessed: “While
driving, how often do you...”: “Out-maneuver other drivers for the thrill of it ““; “Drive
dangerously because you enjoy it?”; and “Take some risks because it feels good?” Response
options included very often, often, once in a while, and never. Two items assessed if the
participant agreed with the statements: “It’s a thrill to out-maneuver other drivers”; and “It’s
fun to weave through slower traffic.” Response options included strongly agree, somewhat
agree, somewhat disagree, and strongly disagree. Items were reverse-coded for scoring.

Data Analyses

Descriptive statistics were calculated for all study variables for the entire sample and each
group separately. We used confirmatory factor analysis (CFA) to develop a measurement
model for the latent constructs: sleep, problem drinking, drinking & driving, reckless
driving, and hostile driving. We based the CFA on data from the entire sample of 18-44
year olds (n = 312). We computed a measure of internal consistency reliability for each
construct included in the models, either Cronbach’s a (for observed variables) or a
composite reliability index (as a byproduct of the CFA for latent variables). After obtaining
a good-fitting measurement model, we specified the CFA as a multiple-group structural
equation model (SEM) to allow us to use data from the entire sample of 18-44 year olds, but
to also estimate different path coefficients among our variables of interest for each group
(late adolescents age 18-24 and adults age 25-44). The SEM was comprised of the
following set of observed and latent variables as described previously: 1) exogenous
variables: conduct behavior problems before age 15, gender, depression, and sleep; 2)
intermediary variables: conduct behavior problems after age 15 and problem drinking; and
3) endogenous variables: reckless driving, hostile driving, and drinking and driving. We
tested an initial multiple-group SEM and revised it into a final SEM by removing paths that
were not significant in both groups. Intercepts and variances were freed. We used the CFA
and SEM in order to incorporate multiple measures of each construct, outcomes that we
modeled simultaneously in the two groups, and intervening variables as mediators. Non-
normal variables were handled in our analyses by using the appropriate estimation
algorithms for categorical data in -(i.e. WLSMV, a robust weighted least squares estimator).
Mplus version 6 was used to model the data.(33)

RESULTS

Table 1 outlines the Cronbach’s a and composite reliability indices in the sample. Table 2
outlines the descriptive statistics.

The CFA for the entire sample demonstrated excellent fit (CFI=.97, TLI=.97, RMSEA=.05,
x2=244.36, df=185, p=0.002). Table 3 presents the factor loadings and variance explained in
the CFA. Figure 1 depicts the initial multiple-group SEM model and the variance accounted
for in problem drinking, reckless driving, hostile driving and drinking and driving (CFI=.93,
TLI=.92, RMSEA=.06, ¥2=427.07, df=285, p<.001). Pathways that were not significant in
both groups were dropped from the initial model to create a final parsimonious model.

Inj Prev. Author manuscript; available in PMC 2015 December 01.



1duosnuen Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

McDonald et al.

Page 6

Figure 2 depicts the final multiple-group SEM, which demonstrated acceptable fit (CFI =.
93, TLI = .92, RMSEA = .06, ¥2=447.51, df=299, p<.001).

For both groups in the final multiple-group SEM model, conduct behavior problems before
and after age 15 were associated with hostile driving. In addition, conduct behavior
problems before and after age 15 were associated with drinking and driving and reckless
driving, through intermediary pathways (problem drinking and depression, respectively).
Women in both groups also had more depressive symptoms, which were associated with
reckless driving. There were an additional 11 significant pathways in the late adolescents
and two in the adults (Table 4). Conduct behavior problems before and after age 15, gender,
and sleep interacted differently for late adolescent than adults. In the late adolescents, in
addition to more variance explained in problem drinking, hostile driving and reckless
driving, males also had a higher association with hostile and reckless driving. Conduct
behavior problems before and after age 15 were associated with drinking and driving and
hostile driving through the intermediary pathway of depressive symptoms. Poor sleep was
associated with drinking and driving and reckless driving through problem drinking. These
patterns were not significant in adults. In the adults, there were an additional two pathways
that included an association of conduct behavior problems before and after age 15 with
problem drinking and drinking and driving through the intermediary pathway of depression.

DISCUSSION

Our data suggest that risky driving in late adolescence, compared to adulthood, may be
comprised of more complex relationships of health-compromising behaviors and mental
health factors. We found both common and divergent relationships, indicating a highly
complex clustering in late adolescent risky drivers that did not exist in adult risky drivers.
Late adolescents had multiple factors interacting with risky driving, including gender,
depressive symptoms, conduct behavior problems, sleep, and problem drinking. These
factors were relevant for adults, but interacted in more complex pathways for late
adolescents and were more directly tied to risky driving behaviors (as evidenced by the
stronger relationship between mental health, health compromising behaviors and both
problem drinking and risky driving).

Our findings also suggest that in this high-risk sample of individuals engaging in risky
driving and problem drinking, patterns of risk were more pronounced in late adolescent
males, who reported more problem drinking, and hostile and reckless driving, than females.
Females in both groups, however, had more depressive symptoms. The relationship between
gender and risky driving behaviors is not surprising.(34, 35) Our findings call further
attention to the unique needs of late adolescent male and female drivers related to health
compromising behaviors, mental health and risky driving. Future research would help better
determine if gender-based interventions are warranted.

Mental health was critical to the relationship with health-compromising behaviors and risky
driving. Our results echo the findings by Scott-Parker and colleagues, where psychological
distress (depression and anxiety) (20) and depression specifically (19) predicted risky
driving in 17-25 year olds. Our findings with conduct behavior problems are also consistent
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with previous literature suggesting relationships among risky driving behaviors (21, 36), and
drinking and driving.(37) The co-morbidity of conduct behavior problems and depression in
the late adolescents has the potential to contribute not only to risky driving but may extend
to other risk behaviors such as sexual risk taking and drug use.

Though poor sleep patterns have been associated with risky driving and MVCs (38), sleep
was not directly related to risky driving in our late adolescents or adults. However, the
relationship between sleep and problem drinking in the late adolescent group supports the
complex nature of sleep and alcohol use.(39, 40) Given the association of problem drinking
with risky driving in the analysis, in this high-risk sample of risky drivers and problem
drinkers, sleep may contribute most saliently to risky driving through the pathway of
problem drinking. Further examination of sleep patterns in relationship to risky driving in
late adolescents is warranted.

The role of mental health in late adolescent risk engagement reinforces current thinking that
adolescence has a profound impact on long-term health.(41) Biological changes and mental
health during adolescence affect behavior that may become particularly salient during driver
training and when young people make on-road decisions. At the time of driver training and
licensure, strategies might include health screening and integration of health care providers
into the licensure process and additional components of driver training programs that
address mental health risks. Health care providers counseling adolescents on driving can
address the multidimensional nature of risks.(42) The influence of conduct behavior
problems also suggests that identification and intervention in the early teen years may be
important for addressing risky driving during late adolescence. Adolescent crash and near-
crash risk decreases with experience, though some young drivers remain at risk even with
miles driven.(43) Mental health may be a key area to address and could potentially
ameliorate crash risk. This study was cross-sectional and additional prospective research is
needed to determine the how the relationship between multiple health compromising
behaviors, mental health, and risky driving changes over time, from adolescence to
adulthood.

The sample included participants enrolled in an RCT of screening, brief intervention, and
referral to treatment from a single Emergency Department. Not only is there an association
between problem drinking and utilization of the Emergency Department,(44) but due to the
nature of the larger RCT, our sample screened positive for risky driving and problem
drinking. The generalizability of these findings is thus limited to high-risk individuals. In
order to increase the generalizability, future research should examine the relationship of
heath compromising behaviors, mental health problems and risky driving in a community
sample. The low composite reliability of the latent variable for sleep may limit the findings
surrounding this variable. This secondary analysis used baseline data that were cross
sectional; therefore, there is no indication of the causality between the relationships in the
data, except potentially in the context of the items regarding conduct disorder before age 15.
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An improved understanding of how health compromising behaviors, mental health, and
risky driving clusters in different age groups is particularly important given the prevalence
and consequences of MVCs in the adolescent and adult populations. Our findings suggest
that risk-taking is a more complex phenomenon during late adolescence than adulthood, and
likely is more pronounced in males than females. Health policy initiatives related to
licensure and behavioral interventions for teens and adults that target driving risks related to
mental health and health compromising behaviors may have the potential to reduce MVCs.

Acknowledgments

We would like to acknowledge that the study was funded by the Centers for Disease Control and Prevention, Grants
for Unintentional Injury Prevention and Control Research (R49CE523225) (PI: Marilyn S. Sommers). The analyses
presented here was supported by the postdoctoral research training for Catherine C. McDonald at the University of
Pennsylvania, School of Nursing on T32NR007100 (PI: Marilyn S. Sommers) and K99NR013548 (PI: Catherine C.
McDonald) through the National Institute of Nursing Research. The content is solely the responsibility of the
authors and does not necessarily represent the official views of the National Institute of Nursing Research or the
National Institutes of Health.

References

1. Centers for Disease Control and Prevention. Youth Risk Behavior Surveillance-United States 2011.
Morbidity and Mortality Weekly Report. 2012:1-62.

2. Schermer CR, Omi EC, Ton-That H, Grimley K, Van Auken P, Santaniello J, et al. A clustering of
injury behaviors. The Journal of Trauma: Injury, Infection, and Critical Care. 2008; 65(5):1000-4.

3. Hanna CL, Laflamme L, Elling B, Méller J. Unlicensed driving and other related health risk
behaviors: A study of Montana high school students. Accident Analysis & Prevention. 2013; 54:26—
31. [PubMed: 23474234]

4. Becker B, Lee C, Baird J, Stein L, Harington M, Mello M, et al. Injuries, negative consequences,
and risk behaviors among both injured and uninjured emergency department patients who report
using alcohol and marijuana. Journal of Emergencies, Trauma and Shock. 2009; 2(1):23-8.

5. Olsen EOM, Shults RA, Eaton DK. Texting While Driving and Other Risky Motor Vehicle
Behaviors Among US High School Students. Pediatrics. 2013; 131(6):e1708—e15. [PubMed:
23669511]

6. Li K, Simons-Morton BG, Hingson R. Impaired-driving prevalence among US high school students:
Associations with substance use and risky driving behaviors. Am J Public Health. 2013:e71-e77.
[PubMed: 24028236]

7. Bernstein J, Heeren T, Edward E, Dorfman D, Bliss C, Winter M, et al. A Brief Motivational
Interview in a Pediatric Emergency Department, Plus 10-day Telephone Follow-up, Increases
Attempts to Quit Drinking Among Youth and Young Adults Who Screen Positive for Problematic
Drinking. Academic Emergency Medicine. 2010; 17(8):890-902. [PubMed: 20670329]

8. Watson MA, Chermack ST, Shope JT, Bingham CR, Zimmerman MA, Blow FC, et al. Effects of a
brief intervention for reducing violence and alcohol misuse among adolescents: A randomized
controlled trial. JAMA. 2010; 304(5):527-535. [PubMed: 20682932]

9. World Health Organization. Global status report on road safety: Time for action. 2009.

10. Sommers MS, Ribak J. A model for preventing serious traffic injury in teens: Or “Keep those kids

out of our ICU!”. Dimensions of Critical Care Nursing. 2008; 27(4):143-51. [PubMed: 18580276]
11. lvers R, Senserrick T, Boufous S, Stevenson M, Chen H-Y, Woodward M, et al. Novice drivers’
risky driving behavior, risk perception, and crash risk: Findings from the DRIVE study. American
Journal of Public Health. 2009; 99(9):1638-44. [PubMed: 19608953]
12. National Highway Transportation Safety Administration. Distracted driving research 2013. Nov
30. 2013 Available from: http://www.distraction.gov/content/get-the-facts/research.html

Inj Prev. Author manuscript; available in PMC 2015 December 01.


http://www.distraction.gov/content/get-the-facts/research.html

1duosnuen Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

McDonald et al.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Page 9

Begg D, Sullman M, Samaranayaka A. The characteristics of young pre-licensed drivers: Evidence
from the New Zealand Drivers Study. Accident Analysis & Prevention. 2012; 45:539-46.
[PubMed: 22269540]

Bingham CR, Shope JT. Adolescent problem behavior and problem driving in young adulthood.
Journal of Adolescent Research. 2004 Mar; 19(2):205-23.

Centers for Disease Control and Prevention. Impaired driving: Get the facts 2013. Nov 30. 2013
Available from: http://www.cdc.gov/motorvehiclesafety/impaired_driving/impaired-
drv_factsheet.html

Stutts JC, Wilkins JW, Scott Osberg J, Vaughn BV. Driver risk factors for sleep-related crashes.
Accident Analysis & Prevention. 2003; 35(3):321-31. [PubMed: 12643949]

Martiniuk AL, Senserrick T, Lo S, et al. Sleep-deprived young drivers and the risk for crash: The
drive prospective cohort study. JAMA Pediatrics. 2013; 167:647-655. [PubMed: 23689363]

Stoduto G, Dill P, Mann RE, Wells-Parker E, Toneatto T, Shuggi R. Examining the link between
drinking-driving and depressed mood. Journal of Studies on Alcohol and Drugs. 2008; 69(5):777—
80. [PubMed: 18781254]

Scott-Parker B, Watson B, King MJ, Hyde MK. The influence of sensitivity to reward and
punishment, propensity for sensation seeking, depression, and anxiety on the risky behaviour of
novice drivers: A path model. British Journal of Psychology. 2012; 103(2):248-67. [PubMed:
22506749]

Scott-Parker B, Watson B, King MJ, Hyde MK. The psychological distress of the young driver: A
brief report. Injury Prevention. 2011; 17(4):275-7. [PubMed: 21586402]

Thompson AL, Molina BSG, Pelham W, Gnagy EM. Risky riving in adolescents and young adults
with childhood ADHD. Journal of Pediatric Psychology. 2007; 32(7):745-59. [PubMed:
17442694]

Vassallo S, Smart D, Sanson A, Harrison W, Harris A, Cockfield S, et al. Risky driving among
young Australian drivers: Trends, precursors and correlates. Accident Analysis & Prevention.
2007; 39(3):444-58. [PubMed: 17359925]

Catalano RF, Fagan AA, Gavin LE, Greenberg MT, Irwin CE Jr, Ross DA, et al. Worldwide
application of prevention science in adolescent health. The Lancet. 2012; 379(9826):1653-64.

World Health Organization. The second decade: Improving adolescent health and development.
Geneva: World Health Organization; 2001.

Sommers MS, Lyons MS, Fargo JD, Sommers BD, McDonald CC, Shope JT, et al. Emergency
department—based brief intervention to reduce risky driving and hazardous/harmful drinking in
young adults: A randomized controlled trial. Alcoholism: Clinical and Experimental Research.
2013; 37(10):1753-62.

Fleming MF, Barry K, Manwell L, Johnson K, London R. Brief physician advice for problem
alcohol drinkers: A randomized controlled trial in community-based primary care practices.
JAMA: The Journal of the American Medical Association. 1997; 277(13):1039-45.

Babor, TF.; Higgins-Biddle, JC.; Saunders, JB.; Monteiro, MG. AUDIT-The Alcohol Use
Disorders Identification Test: Guidelines for use in primary care. Geneva, Switzerland: 2001.
Andresen EM, Malmgren JA, Carter WB, Patrick DL. Screening for depression in well older
adults: Evaluation of a short form of the CES-D. American Journal of Preventative Medicine.
1994; 10(2):77-84.

Mangold FT, Sommers MS, Kent G, Fargo J. Harmful drinking, depression, and conduct disorder
among females involved in alcohol-related motor vehicle crashes: A secondary analysis. Journal of
Addictions Nursing. 2008; 19(1):9-15.

Barry KL, Fleming MF, Manwell LB, Copeland LA. Conduct disorder and antisocial personality in
adult primary care patients. The Journal of Family Practice. 1997; 45(2):151-8. [PubMed:
9267374]

Osterman RL, Ribak J, Bohn CM, Fargo JD, Sommers MS. Screening for hazardous/harmful
drinking and depressive symptoms in an at-risk emergency department population. Journal of
Addictions Nursing. 2009; 20(1):34-40.

Donovan JE. Young adult drinking-driving: Behavioral and psychosocial correlates. Journal of
Studies on Alcohol. 1993; 54(5):600-13. [PubMed: 8412150]

Inj Prev. Author manuscript; available in PMC 2015 December 01.


http://www.cdc.gov/motorvehiclesafety/impaired_driving/impaired-drv_factsheet.html
http://www.cdc.gov/motorvehiclesafety/impaired_driving/impaired-drv_factsheet.html

1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

McDonald et al.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

Page 10

Muthen, LK.; Muthen, BO. MPIlus User’s Guide. 3. Los Angelese, CA: Muthen & Muthen; 1998—
2004.

Rhodes N, Pivik K. Age and gender differences in risky driving: The roles of positive affect and
risk perception. Accident Analysis & Prevention. 2011; 43(3):923-31. [PubMed: 21376884]

Williams AF. Teenage drivers: patterns of risk. Journal of Safety Research. 2003 Jan 30; 34(1):5-
15. [PubMed: 12535901]

Fergusson D, Swain-Campbell N, Horwood J. Risky driving behaviour in young people:
prevalence, personal characteristics and traffic accidents. Australian and New Zealand Journal of
Public Health. 2003; 27(3):337-42. [PubMed: 14705290]

Bingham CR, Elliott MR, Shope JT. Social and behavioral characteristics of young adult drink/
drivers adjusted for level of alcohol use. Alcoholism: Clinical and Experimental Research. 2007;
31(4):655-64.

Tefft BC. Prevalence of motor vehicle crashes involving drowsy drivers, United States, 1999—
2008. Accident Analysis & Prevention. 2012; 45:180-6. [PubMed: 22269499]

Kenney SR, LaBrie JW, Hummer JF, Pham AT. Global sleep quality as a moderator of alcohol
consumption and consequences in college students. Addictive Behaviors. 2012; 37(4):507-12.
[PubMed: 22285119]

Kenney SR, Lac A, LaBrie JW, Hummer JF, Pham A. Mental Health, sleep quality, drinking
motives, and alcohol-related consequences: A path-analytic model. Journal of Studies on Alcohol.
2013; 74(6):841-51.

Resnick MD, Catalano RF, Sawyer SM, Viner R, Patton GC. Seizing the opportunities of
adolescent health. The Lancet. 2012; 379(9826):1564-7.

Weiss JC, O’Neil J, Shope JT, O’Connor KG, Levin RA. Paediatrician knowledge, attitudes, and
counselling patterns on teen driving. Injury Prevention. 2012; 18(1):10-5. [PubMed: 21606471]
Guo F, Simons-Morton BG, Klauer SE, Ouimet MC, Dingus TA, Lee SE. Variability in Crash and
Near-Crash Risk among Novice Teenage Drivers: A Naturalistic Study. The Journal of Pediatrics.
2013; 163(6):1670—6. [PubMed: 23992677]

Cherpitel CJ. Emergency room and primary care services utilization and associated alcohol and
drug use in the United States General Population. Alcohol and Alcoholism. 1999 Jul 1; 34(4):581-
9. [PubMed: 10456587]

Inj Prev. Author manuscript; available in PMC 2015 December 01.



1duosnuepy Joyiny 1duosnuey Joyiny 1duosnuepy Joyiny

1duosnuepy Joyiny

McDonald et al.

Inj Prev. Author manuscript; available in PMC 2015 December 01.

Page 11




1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

McDonald et al.

Late Adolescents Problem
. Drinking
Ages 18-24 Conduct 5
g Behavior . R=28

Problems after |
15

67

Conduct
Behavior
Problems before
15

Male

Depression

Sleep

Young Adult g’f’b‘:?m
Conduct g
Ages 2544 Behavior - LE=dll \

Problems after |
15

66

Conduct
Behavior
Problems before
15

Depression

Sleep

Figure 1.
Initial Model for the Two Groups

Note: Solid lines indicate significant paths (p<.05); dotted paths indicate paths that are not

significant
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Final Model for the Two Groups

Note: Solid lines indicate significant paths (p<.05); dotted paths indicate paths that are not
significant
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Table 1

Cronbach Alpha and Composite Reliabilities

Late Adolescents (n=110) Adults (n=202) Both Groups (n=312)

Conduct Behavior Problems before 15° 0.76 0.74
Conduct Behavior Problems after 15" 0.65 0.74
Depr essive Symptoms” 0.81 0.81
Sleep™” 0.59 0.47
Problem Drinking™™ 0.82 0.79
Drinking and Driving™™ 0.85 0.88
Hostile Driving" 0.78 0.76

0.95 0.91

Reckless Driving**

0.75
0.71
0.81
0.54
0.81
0.87
0.78

0.94

Note:

*
Cronbach Alpha,

*%

Composite Reliabilities
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Table 2
Descriptive Statistics
Total Sample (n=312) Late Adolescents(n=110) Adults (n=202)
%(n) %(n) %(n) P
Gender2 0.01
Male 68% (213) 59% (65) 73% (148)
Female 32% (99) 41% (45) 27% (54)
RacelEthnicityZ 0.03
White Non-Hispanic 62% (192) 71% (78) 56% (114)
White Hispanic 1% (3) 0% (0) 1.5% (3)
Black Non-Hispanic 34% (106) 26% (28) 39% (78)
Asian 0.3% (1) 1% (1) 0% (0)
Native American 0.3% (1) 1% (1) 0% (0)
>1 Race Reported 3.0% (9) 2% (2) 3.5% (7)
m(sd) [median]  m(sd) [median]  m(sd) [median]
Agel 28.85(7.17) [27] 21.76 (1.84) [22] 32.71(5.93) [32] <.001
Conduct Behavior Problems before 151 244(226)[2]  229(228)[2]  252(225)[2] 041
Conduct Behavior Problemsafter 151 239 (1.96) [] 249 (189 [2] 2.:34(2.00) [2] 052
Depressive Symptomst 10.19 (6.39) [9]  9.31(6.22)[8]  10.67 (6.44) [10]  0.07
Sleep
In the past 12 months, on the average, how many hours of sleep have you 6.34 (1.38) [6] 6.51 (1.35) [6] 6.25 (1.39) [6] 0.11
gotten each night?l
gn the past 12 months, how often have you had difficulty getting to sleep? 2.32 (1.10) [2] 2.54 (1.06) [2] 221 (1.11) [2] 0.007
Problem Drinking
AUDIT Scorel 9.43 (5.86) [8] 9.82 (5.82) [8] 0.21(5.88)[7]  0.39
How many drinks do you have during a typical week?1 9.87(13.45)[6]  9.69(9.49)[6]  9.97(1521)[6]  0.86
In a typical week, how many times do you have 4 (or 5 if male) or more 1.19 (1.55) [1] 1.24 (1.25) [1] 1.16 (1.69) [1] 0.69
drinks during a 6 hour time period?1
Drinking and Driving
Drive within an hour after drinking 1 or 2 beers of other alcoholic 5.14 (11.68) [1] 6.04 (12.13) [1] 4.64 (11.42) [1] 0.32
beverages?l
Drive when you knew your drinking may already have affected your 2.03(8.64) [0] 1.59 (6.64) [0] 2.27 (9.57) [0] 0.51
coordination?!
Drive when you felt high or light-headed from drinking?1 2.56 (9.44) [0] 2,02 (7.26) [0] 2.87 (10.46) [0] 0.45
Hostile Driving
Make rude gestures at drivers who do things that annoy you?3 1.92(1.03) [2] 2.02(1.09) [2] 187(99) [2] 0.34
Yell at other drivers when they do something stupid?3 237107 2] 244115 [2] 233(102)2 053
Reckless Driving
Out-maneuver other drivers for the thrill of it?3 131(74) [ 1.46 (.90) [1] 1.23(62)[1] 0.005
Drive dangerously because you enjoy it?3 1.15(51) [1] 1.25(.65) [1] 1.10 (:40) [1] 0.02
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Take some risks because it feels good?3
It’s a thrill to out-maneuver other drivers.3

1t’s fun to weave through slower traffic.3

m(sd) [median]  m(sd) [median]  m(sd) [median]

1.28 (.63) [1] 1.37 (.68) [1] 123(60)[1] 001
1.45 (.81) [1] 1.64 (.97) [1] 1.34(70)[1]  0.003
1.38 (.75) [1] 1.65 (.93) [1] 123(58)[1] <001

Note:
1
Independent t-test;
2 .
Pearson Chi-square

3Mann—Whitney U test
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Table 3

Factor loadings and variance explained in the CFA

Page 17

Factor

Sleep

In the past 12 months, on the average, how many hours of sleep have you
gotten each night?

In the past 12 months, how often have you had difficulty getting to sleep?
Problem Drinking

AUDIT Score

How many drinks do you have during a typical week?

In a typical week, how many times do you have 4 (or 5 if male) or more
drinks during a 6 hour time period?

Drinking and Driving

Drive within an hour after drinking 1 or 2 beers of other alcoholic
beverages?

Drive when you knew your drinking may already have affected your
coordination?

Drive when you felt high or light-headed from drinking?
Hostile Driving

Make rude gestures at drivers who do things that annoy you?
Yell at other drivers when they do something stupid?
Reckless Driving

Out-maneuver other drivers for the thrill of it?

Drive dangerously because you enjoy it?

Take some risks because it feels good?

It’s a thrill to out-maneuver other drivers.

1t’s fun to weave through slower traffic.

L ate Adolescents (n=110)

Standar dized Estimate

0.63

0.67

0.63
0.88
0.82

0.73

0.84

0.84

0.92
0.66

0.93
0.95
0.90
0.90
0.77

R2

0.40

0.45

0.39
0.78
0.67

0.53

0.71

0.70

0.85
0.44

0.87
0.90
0.81
0.81
0.60

Young Adults (n=202)
Standardized Estimate

0.54

0.57

0.78
0.70
0.77

0.89

0.82

0.82

0.90
0.66

0.88
0.90
0.80
0.75
0.79

R2

0.62
0.49
0.60

0.80
0.44

0.77
0.80
0.63
0.57
0.63
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Table 4

Common and different pathways in the final model

Both groups

Conduct Disorder before 15 — Conduct Disorder after 15 — Problem Drinking — Drinking & Driving

Conduct Disorder before 15 — Conduct Disorder after 15 — Depressive Symptoms — Reckless Driving

Conduct Disorder before 15 — Conduct Disorder after 15 — Hostile Driving

Gender — Depressive Symptoms — Reckless Driving

L ate Adolescent Group Only

Conduct Disorder before 15 — Conduct Disorder after 15 — Depressive Symptoms — Drinking & Driving

Conduct Disorder before 15 — Conduct Disorder after 15 — Depressive Symptoms — Hostile Driving

Conduct Disorder before 15 — Conduct Disorder after 15 — Problem Drinking — Reckless Driving

Gender — Depressive Symptoms — Drinking & Driving

Gender — Depressive Symptoms — Hostile Driving

Gender — Problem Drinking — Drinking & Driving

Gender — Problem Drinking — Reckless Driving

Gender — Hostile Driving

Gender — Reckless Driving

Sleep — Problem Drinking — Drinking & Driving

Sleep — Problem Drinking — Reckless Driving

Adult Group Only

Conduct Disorder before 15 — Conduct Disorder after 15 — Depressive Symptoms — Problem Drinking — Drinking & Driving

Gender — Depressive Symptoms — Problem Drinking — Drinking & Driving
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