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Abstract

PURPOSE—To examine the associations between substance use and antisocial behavior 

trajectories and seven risky behaviors over time.

METHOD—Data were collected from a high-risk sample of adolescents followed into young 

adulthood. Five trajectory classes, identified based on dual development of substance use and 

antisocial behavior symptoms, were used to predict three risky driving and four risky sexual 

behaviors.

RESULTS—In this high-risk sample, participants reported notably high overall rates of reckless 

driving (55.5%) and unprotected sex under the influence (44.8%) in the past year. Risky behaviors 

that are typically of low base rates in population-based studies were also elevated, with 8.8% 

reporting past-year driving under the influence (DUI) charge, 17.6% reporting lifetime sexually 

transmitted infection (STI), and 10.4% reporting lifetime injection drug use. The Dual Chronic 
class had the highest levels of all seven risky behaviors, and were 3–4 times more likely to report 

risky driving, lifetime STI, and injection drug use than the Relatively Resolved class. Rates of 

past-year reckless driving and DUI were elevated among classes with persistent antisocial 
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behavior, whereas rates of DUI, DUI charge, and unprotected sex under the influence were 

elevated among classes with persistent substance use.

CONCLUSIONS—Young adults with persistent co-occurring substance use and antisocial 

behavior engage in multiple very costly risky behaviors. Differential associations between risky 

behaviors and trajectory classes highlight the need for targeted interventions.
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1. INTRODUCTION

Substance use and antisocial behaviors are very costly to society. In the U.S. excessive 

drinking, tobacco and illicit drug use together cost over 700 billion dollars each year due to 

loss in productivity, health care expenses, and criminal justice costs (Centers for Disease 

Control and Prevention, 2014; National Drug Intelligence Center, 2011). The estimated cost 

of a 14-year-old high-risk juvenile progressing into a criminal lifestyle ranges from 2.6 to 

5.3 million dollars (Cohen and Piquero, 2008). Substance use and antisocial behaviors are 

highly correlated and are associated with numerous risky behaviors and negative 

developmental outcomes (Beauchaine and McNulty, 2013; Compton et al., 2005).

The externalizing spectrum model suggests a common etiological pathway to substance use 

and antisocial behaviors (Krueger et al., 2002, 2007), but limited research has extended this 

work to simultaneously examine co-occurrence of other risky behaviors such as risky driving 

or sexual behaviors. Risky driving can lead to fatal accidents, non-fatal injuries, and 

damaged vehicles. Motor vehicle crashes in the U.S. attributable to speeding and alcohol 

involvement have been estimated to cost 50.9 and 40.4 billion dollars, respectively (Blincoe 

et al., 2002). Sexual risk behaviors, including having multiple partners and unprotected sex, 

can lead to unplanned pregnancy and sexual transmitted infections (STIs; Capaldi et al., 

2002; Valois et al., 1999). Adolescents with STIs were more than twice as likely to have a 

subsequent HIV infection (Newbern et al., 2013). Injection drug use is a risk factor for HIV 

infection, with the prevalence of HIV estimated at 15% among injection drug users (Mathers 

et al., 2008). The total direct estimated medical cost of STIs, including HIV, among 

adolescents is 6.5 billion dollars (Chesson et al., 2004). In sum, risky driving, sexual risk 

behaviors, STIs, and injection drug use are all costly risky behaviors that are of significant 

public health relevance. Less well understood is whether these risky behaviors are 

developmental outcomes of externalizing psychopathology.

1.1. Substance Use, Antisocial Behavior, and Risky Behaviors

Adolescent substance use is a strong predictor of concurrent and subsequent risky driving 

behaviors, including driving while impaired by alcohol or drugs (Bingham and Shope, 2004; 

Li et al., 2013; Vassallo et al., 2008). Of all motor-vehicle-related deaths in 2014, 31% were 

attributable to alcohol-impaired driving (National Center for Statistics and Analysis, 2015). 

In a national epidemiological study, cross-sectional data indicated that substance use 

disorder (SUD) and antisocial personality disorder (ASPD) were independently associated 
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with reckless driving (Vaughn et al., 2011). Individuals convicted of driving under the 

influence (DUI) showed substantially higher rates of comorbid alcohol and drug use 

disorders than individuals in the general population (Lapham et al., 2001, 2006).

Adolescent substance use is also a significant predictor of young adulthood sexual risk 

behaviors (Bryan et al., 2012; Guo et al., 2002; Khan et al., 2012; Tapert et al., 2001). A 

recent meta-analysis indicated that adolescent substance use is associated with unprotected 

sex, more sexual partners, and sex with an intravenous drug user (Ritchwood et al., 2015). 

Antisocial behaviors in adolescence predicted sexual risk behaviors in young adulthood 

(Adalbjarnardottir and Rafnsson, 2002; Mason et al., 2010). Adolescents with a history of 

conduct disorder (CD) reported a greater number of lifetime sexual partners, and ASPD 

symptoms were positively associated with sexual risk behaviors (Lavan and Johnson, 2002). 

Taken together, both substance use and antisocial behaviors are likely important 

developmental precursors of risky driving and sexual risk behaviors.

1.2. The Current Study

No prior study has examined whether both the co-occurrence and persistence over time in 

substance use and antisocial behavior are associated with risky behaviors. In a highly 

affected sample of adolescents with early onset of problematic substance use and antisocial 

behavior, five latent classes with distinct “dual trajectories” of substance use and antisocial 

behaviors during young adulthood were previously identified (Trim et al., 2015). In the 

current study, we used this sample to examine whether risky driving and sexual risk 

behaviors were elevated in trajectory classes characterized by persistent substance use, 

persistent antisocial behavior, or the persistent co-occurrence of both behaviors. We 

hypothesized that the Dual Chronic class (characterized by persistent high levels of 

substance use and antisocial behavior) would have the highest rates of risky driving and 

sexual risk behaviors, whereas the Relatively Resolved class (characterized by relatively 

resolved substance use and antisocial behavior) would have the lowest rates of risky 

behaviors. While recognizing that alternative hypotheses could be supported by existing 

literature, our a priori hypotheses were theorized based on whether the risky behaviors of 

interest were related to substance use or not. Because DUI of alcohol or drugs, DUI charges, 

unprotected sex under the influence, and injection drug use are conceptually substance use 

related, we hypothesized that they would be more prevalent in the trajectory classes 

characterized by persistent substance use and relatively lower antisocial behavior. Because 

reckless driving, number of sexual partners, and STIs are not by definition related to 

substance use, we hypothesized that they would be more prevalent in the trajectory classes 

characterized by persistent antisocial behaviors and relatively lower substance use.

2. METHOD

2.1. Participants

Data were drawn from a high-risk sample of youth originally recruited for a study on 

familial transmission and genetic linkage of SUD and CD (Derringer et al., 2015; Melroy et 

al., 2014). The original sample included 799 youth (M age = 16.1 years, range 13–19 years) 

recruited from facilities in Denver, CO (substance use treatment programs and the juvenile 
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criminal justice system) and San Diego, CA (treatment programs and alternative schools). At 

the baseline assessment (age range 13–19 years), each youth was asked to report on 

substance use and antisocial behavior for the past year. Follow-up interviews occurred on 

average 6.5 years (range from 3–12 years) after the original assessment. At the follow-up 

assessment (age range 19–30 years), in addition to providing ratings for the past year, 

participants also provided retrospective reports on these behaviors at age 18 years and at age 

21 years when applicable. For participants who were older than 21 years old at follow-up, 

data from up to four time points were included (past year at baseline, past year at follow-up, 

and retrospective reports of behaviors at age 18 years and age 21 years collected at follow-

up). For participants who were 19–21 years old at follow-up, data from up to three time 

points were included (past year at baseline, past year at follow-up, and retrospective report 

of behaviors at age 18 years collected at follow-up). In total, a majority of participants 

provided reports of substance use at three or four time points (69%) and most provided 

reports of antisocial behavior at three or four time points (90%).

Participants who completed a young adult follow-up interview were included as part of the 

trajectory class analyses based on substance use and antisocial behavior symptoms (n = 536; 

Trim et al., 2015), 6 of the participants had no follow-up data on risky behavior outcomes 

and were therefore excluded from the current study. The current sample (n = 530) had an 

average of 6.5 CD symptoms and 10.4 symptoms of non-tobacco substance abuse or 

dependence (summed for alcohol, marijuana, and other drugs) at initial assessment, and was 

similar to the full trajectory class sample in demographics, substance use, and antisocial 

behavior at baseline and follow-up. At follow-up, 27% (n = 142) of the sample were still in 

school and 59% (n = 312) were currently employed. Because of a skip pattern in our 

questionnaire, where only individuals who endorsed having sex with two or more different 

sexual partners in the past five years were asked all the sexual risk behavior questions, 

approximately 20% of the sample had missing responses to two questions on sexual risk 

behaviors (unprotected sex under the influence and STIs). Compared to participants with 

data on these two sexual risk behaviors, those with missing these data were significantly 

older (M age 23.1 vs. 22.5 years, t = 2.78, p < 0.01), but there were no significant 

differences across sex, race/ethnicity, or trajectory class. Age was controlled for in the 

primary analyses of all risky behavior outcomes.

2.2. Measures

2.2.1. Substance Use and Antisocial Behavior Trajectories—Past-year substance 

use and SUD criteria were assessed at baseline and follow-up using the Composite 

International Diagnostic Interview Substance Abuse Module (CIDI-SAM; Crowley et al., 

2001), a structured diagnostic interview covering all major substances using the Diagnostic 

and Statistical Manual of Mental Disorders (DSM-III-R and DSM-IV) criteria. A 

supplement to the CIDI-SAM assessed frequency of substance use, which was the primary 

substance use variable in trajectory analyses. Baseline CD symptoms were assessed using 

Diagnostic Interview Schedule for Children (DISC; Shaffer et al., 1993), whereas ASPD 

symptoms at age 18 years, age 21 years, and in the past year were assessed using the 

Diagnostic Interview Schedule – Version IV (DIS-IV; Helzer, 1987). Substance use and 

antisocial behavior were also retrospectively reported for ages 18 years and 21 years for 
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individuals above these ages at follow-up. An Alcohol and Other Drug index (AOD index) 

was created for past-year alcohol, marijuana, and other drug use, with frequency reported 

from 0 “never” to 7 “daily” (range of 0–21). An Antisocial Behavior index (ASB index) was 

created which summed past-year antisocial behaviors in five domains (law/rule-breaking, 

truancy/irresponsibility, stealing/deceitfulness, property destruction, and fighting/

aggression), with a possible range of 0–10 (score of 0–2 for each domain). All repeated 

measures of AOD and ASB were entered into a latent class growth model, a person-centered 

analytic approach used to identify latent groups defined by similar patterns of change. Five 

trajectory classes were identified:

Class 1: Individuals classified as Dual Chronic (9.5%) had the highest initial 

levels of AOD which remained elevated over time, and high initial levels of 

ASB which increased over time, particularly from baseline to age 18 years.

Class 2: Individuals classified as Increasing AOD/Persistent ASB (18.1%) had 

significant increases in AOD over time, and had high initial levels of ASB, 

which followed a non-significant declining trend over time.

Class 3: Individuals classified as Persistent AOD/Adolescent ASB (29.0%) had 

stable high levels of AOD over time, and had a rapid decline in ASB by age 18 

years, indicating adolescent-limited antisocial behaviors.

Class 4: Individuals classified as Decreasing Drugs/Persistent ASB (11.8%) 
had decreasing levels of drug use over time, whereas alcohol use declined from 

baseline to age 21 years but then increased to near-baseline levels at older ages. 

This class is also characterized by the highest initial levels of ASB which only 

declined slightly over time, and their ASB levels were second to those in the 

Dual Chronic group at older ages.

Class 5: Individuals classified as Relatively Resolved (31.5%) had elevated 

levels of AOD and lowest levels of ASB at baseline, with both AOD and ASB 

decreasing over time.

Demographic differences between latent trajectory classes were previously reported in Trim 

et al. (2015). Latent trajectory classes differed by sex but not by race/ethnicity. Relative to 

the Decreasing Drugs/Persistent ASB and Relatively Resolved classes, more males were 

found in the Dual Chronic, Increasing AOD/Persistent ASB, and Persistent AOD/Adolescent 
ASB classes. The omnibus effect of age on trajectory class was significant at p < 0.05, 

although the post-hoc corrected pairwise comparisons were not significant.

2.2.2. Risky Behaviors—Risky behavior measures were part of a self-report survey 

administered at follow-up. Past-year reckless driving and DUI of alcohol or drugs were 

measured using two single self-report items (0 “never” to 4 “very often”). Reckless driving 

was conceptualized as risky driving unrelated to alcohol/drug use and was defined as “taking 

chances when driving a car, motorcycle, or other vehicle—like speeding through city street 

or driving recklessly.” Number of past-year DUI charges was measured using a self-report 

item (0 “never” to 3 “more than two times”). Two self-report items assessed number of 

sexual partners in the past five years and frequency of past-year unprotected sex under the 
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influence, with response options for both items ranging from “none” (0) to “20+” (6). For 

lifetime STI, a dichotomous measure assessed if participants had ever been told by a health 

professional that they had: hepatitis B, hepatitis C, gonorrhea, syphilis, genital warts (HPV), 

chlamydia (or NGU), and HIV/AIDS. For lifetime injection drug use, a dichotomous 

measure assessed if participants have ever injected drugs (not prescribed by a doctor) with a 

needle.

2.3. Statistical Analyses

Distributions of the continuous risky behavior measures exhibited significant deviation from 

normality. Preliminary analyses compared alternative regression models (e.g., linear, 

Poisson, negative binomial) to determine the optimal model for each outcome. Final models 

were analysis of covariance (ANCOVA) for sexual partners, Poisson regression for reckless 

driving and DUI, and negative binomial regression for DUI charges and unprotected sex 

under the influence. Logistic regression was used for the dichotomous outcomes of lifetime 

STI and injection drug use. Age, sex, and race/ethnicity (non-Hispanic White vs. all other 

racial/ethnic groups combined) were included as covariates. The alpha level was set to p < 

0.05 for all primary analyses where the Relatively Resolved trajectory class was set as the 

referent group. To control for multiple comparisons, the alpha level was set to p < 0.01 for 

all follow-up pairwise comparisons. All statistical tests were two-tailed. All analyses were 

conducted in STATA 13.0.

3. RESULTS

3.1. Descriptive Statistics

At follow-up, participants had a mean age of 22.6 years (SD = 2.0). The sample was 73.4% 

male, with 50.9% non-Hispanic White, 7.9% African-American, 28.5% Hispanic, and 

12.7% other race/ethnicity. Frequencies of risky behaviors are presented in Table 1 and are 

broadly summarized here. Over half of the participants (55.5%) had driven recklessly in the 

past year, and 47.7% reported DUI of alcohol or drugs in the past year. Almost 9% of the 

participants reported being charged with a DUI once or more in the past year. Almost half of 

the participants (49.4%) endorsed having six or more different sexual partners in the past 

five years. About 45% of participants reported having unprotected sex under the influence 

once or more in the past year. Lifetime rates of any STI and injection drug use were 17.6% 

and 10.4%, respectively.

3.2. Covariate Effects

Older age was associated with fewer sexual partners in the past five years (b = −0.12, SE = 

0.04, p < 0.001). Males were more likely than females to report more sexual partners in the 

past five years (b = 0.40, SE = 0.17, p = 0.017) and more frequent unprotected sex under the 

influence (Incidence Rate Ratio [IRR] = 1.80, p = 0.003). Males were less likely than 

females to report any lifetime STI (Odds Ratio [OR] = 0.27, p < 0.001). Compared to non-

Hispanic Whites, participants who belong to other racial/ethnic groups were less likely to 

have driven recklessly in the past year (IRR = 0.73, p = 0.001), less likely to report having 

more sexual partners in the past five years (b = −0.37, SE = 0.14, p = 0.009), and were less 

Luk et al. Page 6

Drug Alcohol Depend. Author manuscript; available in PMC 2017 December 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



likely to report lifetime injection drug use (OR = 0.54, p = 0.043). Age, sex, and race/

ethnicity were controlled for in all subsequent analyses.

3.3. Prediction of Risky Behavior from Trajectory Classes

3.3.1. Risky Driving Behaviors—As shown in Figure 1, the Dual Chronic class was 

three times more likely than the Relatively Resolved class to have driven recklessly (IRR = 

3.00, p < 0.001), and four times more likely to have DUI of alcohol or drugs (IRR = 4.03, p 
< 0.001) and to be charged with DUI (IRR = 3.99, p = 0.014) in the past year. The 

Increasing AOD/Persistent ASB and Decreasing Drugs/Persistent ASB classes were both 

more likely than the Relatively Resolved class to have driven recklessly (IRRs = 1.82 and 

2.70, ps < 0.001) and have DUI of alcohol or drugs (IRRs = 3.47 and 2.91, ps < 0.001) in the 

past year. The Persistent AOD/Adolescent ASB class was more likely than the Relatively 
Resolved class to have DUI of alcohol or drugs (IRR = 1.90, p < 0.001) and be charged with 

DUI (IRR = 2.69, p = 0.035) in the past year. Pairwise comparisons indicated that the Dual 
Chronic class had higher levels of past-year reckless driving and DUI of alcohol or drugs 

than the Persistent AOD/Adolescent ASB class (ps < 0.001). The Decreasing Drugs/
Persistent ASB class had higher levels of past-year reckless driving than the Persistent AOD/
Adolescent ASB class (p < 0.001). The Increasing AOD/Persistent ASB class had higher 

levels of past-year DUI of alcohol or drugs than the Persistent AOD/Adolescent ASB class 

(p < 0.001).

3.3.2. Sexual Risk Behaviors, STI, and Injection Drug Use—As shown in Figure 2, 

both the Dual Chronic and the Increasing AOD/Persistent ASB classes were more likely 

than the Relatively Resolved class to report more sexual partners in the past five years. The 

Dual Chronic and the Persistent AOD/Adolescent ASB classes were more likely than the 

Relatively Resolved class to report unprotected sex under the influence (IRRs = 2.41 and 

1.63, ps < 0.001). Compared to the Relatively Resolved class, the Dual Chronic class was 

over three times more likely to have had a lifetime STI (OR = 3.40, p = 0.008) and lifetime 

injection drug use (OR = 3.62, p = 0.007). The Decreasing Drugs/Persistent ASB class was 

also more likely than the Relatively Resolved class to report any lifetime STI (OR = 2.60, p 
= 0.02). Pairwise comparisons indicated that the Dual Chronic class had significantly more 

sexual partners in the past five years than all other trajectory classes (p < 0.001). With the 

adjusted alpha level for pairwise comparisons, the difference between the Dual Chronic and 

the Increasing AOD/Persistent ASB classes in unprotected sex under the influence 

approached, but did not reach statistical significance (p < 0.012).

4. DISCUSSION

In a highly affected sample of adolescents followed into young adulthood, persistent co-

occurring substance use and antisocial behavior was strongly associated with elevations in 

risky behaviors. The Dual Chronic class reported the highest level of all seven risky 

behaviors, providing support for our first hypothesis. The consistency and magnitude of 

these associations are noteworthy. For five of the seven risky driving and sexual behaviors, 

the Dual Chronic class was three or more times as likely than the Relatively Resolved class 

to have engaged in the behaviors. These findings are important because they indicate that 
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young adults with a profile of chronic high levels of comorbid substance use and antisocial 

behavior are likely to engage in multiple high risk behaviors that put themselves and others 

in danger and are very costly to society.

Trajectory classes that had either persistent substance use or persistent antisocial behavior 

alone were not consistently associated with risky behaviors, with patterns varying by 

severity (e.g., reckless driving vs. DUI charges) and type (e.g., risky driving vs. sexual risk 

behavior) of risky behavior. Evidence for differential associations was most noticeable for 

past-year reckless driving, reported DUI of alcohol or drugs, and unprotected sex under the 

influence. Specifically, past-year reckless driving and reported DUI of alcohol or drugs were 

elevated in trajectory classes characterized by persistent ASB, whereas unprotected sex 

under the influence was elevated in the Persistent AOD/Adolescent ASB trajectory class. It 

is possible that there were more significant differential associations for these less severe 

outcomes because they have relatively higher base rates and are therefore more sensitive to 

statistical prediction. Alternatively, endorsement of more severe risky behaviors may reflect 

a common underlying pathway to multiple externalizing problems. As such, persistent 

substance use or persistent antisocial behavior alone may only be associated with the less 

severe and more frequently endorsed risky behaviors, whereas persistent co-occurrence of 

substance use and antisocial behavior was uniquely associated with the more severe and less 

frequently endorsed outcome of lifetime injection drug use.

Largely consistent with our second hypothesis, three out of four risky behaviors that are 

directly influenced by alcohol or drug use (past-year reported DUI, DUI charge, and 

unprotected sex under the influence) were elevated among the trajectory class with persistent 

substance use and adolescent-limited antisocial behavior. Inconsistent with our third 

hypothesis, persistent antisocial behavior alone also had clear associations with substance 

use related risky behaviors, with the Decreasing Drugs/Persistent ASB class being at least 

equal or more elevated than the Persistent AOD/Adolescent ASB class. Prior studies suggest 

a more robust positive link between substance use and risky driving than between ASPD and 

risky driving (Bingham and Shope, 2004; Lapham et al., 2001, 2006; Li et al., 2013). In the 

current study, we found that risky driving behaviors are also linked to persistent antisocial 

behaviors. These findings may reflect common etiological pathways to antisocial and risky 

driving behaviors such as low levels of conscientiousness or high levels of sensation seeking 

(Arnett, 1996; Bogg and Roberts, 2004; Krueger et al., 2002).

It is also important to note that, as a whole, the current sample had higher rates of risky 

behaviors than similar estimates from nationally representative data. Nearly 48% of the 

participants in this study reported DUI at least once in the past year, compared to about 20–

23% among U.S. young adults aged 18–25 years (Park et al., 2014; Substance Abuse and 

Mental Health Services Administration, 2014). Over 10% of the participants reported 

lifetime injection drug use, whereas the lifetime prevalence of injection drug use was 

estimated to be 2.6% in the U.S. population aged 13 years or older (Lansky et al., 2014). The 

high rates of risky behaviors may be partially accounted for by an over-representation of 

males compared to females in the current sample. Further longitudinal follow-up of this 

severely affected sample provides a unique opportunity to examine extremely risky 

behaviors that are of low base rate in community samples. Current ongoing assessment of 
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these participants into later adulthood will allow us to continue to differentially predict 

characteristics of those who decrease or desist problematic substance use and associated 

high-risk behaviors as well as those who persist with serious and costly behaviors.

This study has several limitations. Measurement of risky behaviors relied on retrospective 

self-report which may be prone to recall or report bias. For example, although meta-analytic 

data support test-retest reliability of self-report of sexual risk behaviors for recall periods of 

1, 3, and 6 months (Napper et al., 2010), participants may have difficulty reporting number 

of sexual partners in the past five years. Because there were no comparable baseline 

measures for most non-substance use risky behaviors examined in this study, baseline risky 

behaviors were not controlled for and the direction of causality cannot be determined. 

Specifically, we cannot determine whether significant results reflect pre-existing differences, 

or if they are directly attributable to the shifts in substance use and/or antisocial behaviors 

that distinguished the trajectory classes. For the risky driving analyses, access to a vehicle 

and frequency of driving in the past year were not measured. Therefore, we cannot rule out 

the possibility that some participants did not engage in risk driving behaviors because they 

had fewer opportunities to drive. Due to skip patterns for two sexual risk behavior questions, 

past-year unprotected sex under the influence and lifetime STI may be overestimated. 

Finally, the demographics of this high-risk sample are not comparable to those in the general 

population due to recruitment biases (e.g., males are over-represented), which limits the 

generalizability of findings.

Despite these limitations, this set of novel analyses has important public health implications. 

Individuals with co-occurring and persistent substance use and antisocial behaviors represent 

a high-risk segment of the population who are costly to society. Our findings highlight the 

need for tailored interventions not only for substance use and antisocial behaviors, but also 

for risky driving and STI/HIV prevention. Intervention efforts targeting this group will likely 

yield the greatest public health impact because it will not only reduce individual burden 

attributable to substance use and antisocial behaviors, but also mitigate societal burden 

related to motor vehicle crashes and transmission of STI/HIV. Future research could 

examine casual and mechanistic links between externalizing psychopathology and risky 

driving and sexual behaviors, which can inform developmentally optimized interventions. 

Developing cost-effective methods and policies that move youth from high-risk 

developmental trajectories to resolution of these behaviors remains an important priority in 

adolescent health research.
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Highlights

• Participants in this unique sample reported notably high rates of risky 

behaviors.

• The Dual Chronic class exhibited the highest rates of all seven risky 

behaviors.

• Persistent antisocial behavior was linked to reckless driving and DUI.

• Persistent substance use was linked to DUI, DUI charge, and 

unprotected sex.

• Differential associations highlight the need for targeted interventions.
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Figure 1. 
Incidence rate ratios of past-year risky driving behaviors by trajectory class membership

Note. Analyses were adjusted for age, sex, and race/ethnicity. The relatively resolved 

trajectory class was set as the referent class. The error bars indicate the 95% confidence 

intervals for comparisons between trajectory classes 1–4 with the referent class. Additional 

pairwise comparisons are not illustrated in these figures.
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Figure 2. 
Mean, incidence rate ratio, and odds ratios of sexual risk behaviors by trajectory class 

membership

Note. Analyses were adjusted for age, sex, and race/ethnicity. The relatively resolved 

trajectory class was set as the referent class. The error bars indicate the 95% confidence 

intervals for comparisons between trajectory classes 1–4 with the referent class. Additional 

pairwise comparisons are not illustrated in these figures.
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