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ABSTRACT. Objective: Conduct disorder and depression symptoms 
are well-established risk factors for substance use during adolescence. 
However, few investigations have examined whether early substance 
use increases adolescents’ risk of developing conduct disorder/depres-
sion symptoms. Method: Using the Developmental Pathways Project 
sample of 521 middle school students (51.6% male), we tested whether 
substance use (indicated by alcohol and marijuana use, and use-related 
impairment) in 8th and 9th grade increased risk of conduct disorder 
and depression symptoms in 9th and 12th grade over and above prior 
symptoms. We examined whether associations between substance use 
and conduct disorder/depression symptoms were consistent across 
self- or parent-reported symptoms and whether associations were 
moderated by gender. Results: Analyses indicated that, over and above 

prior symptoms, elevated substance use in 8th grade predicted elevated 
conduct disorder symptoms in 9th grade, and substance use in 9th grade 
predicted conduct disorder symptoms in 12th grade. In contrast, sub-
stance use failed to predict later depression symptoms independent of 
prior symptoms. These fi ndings were consistent across self- and parent-
reported conduct disorder/depression symptoms. With one exception (as-
sociation between substance use in 8th grade and self-reported conduct 
disorder symptoms in 9th grade), relations between early substance use 
and later conduct disorder symptoms did not differ between boys and 
girls. Conclusions: Study fi ndings underscore the unique contribution 
of substance use during early adolescence to the development of conduct 
disorder symptoms by late adolescence. (J. Stud. Alcohol Drugs, 75,
279–289, 2014)
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BY 12TH GRADE, MOST ADOLESCENTS have used 
alcohol, a high proportion have used marijuana, and 

many have histories of conduct disorder or depression (John-
ston et al., 2012; Merikangas et al., 2010). Developmental 
theorists have articulated both externalizing and internalizing 
pathways to alcohol and other drug use (e.g., Hussong et al., 
2011; Zucker et al., 2011). Indeed, studies have demonstrat-
ed prospective associations between early conduct disorder 
and depression symptoms and alcohol and illicit drug use 
during adolescence (e.g., Loeber et al., 1999; McCarty et 

al., 2012). Fewer studies, however, have investigated whether 
early substance use contributes to the development of con-
duct disorder and depression symptoms, despite a number of 
plausible explanatory mechanisms.

Adolescent substance use and development of conduct 
disorder

 Early substance use may play a role in the development, 
maintenance, and escalation of conduct disorder symptoms 
during adolescence. Substance use may “ensnare” adoles-
cents into prolonged patterns of antisocial behavior (Hus-
song et al., 2004). The physiological effects of intoxication 
in conjunction with situational provocation could also facili-
tate risk of adolescents engaging in aggressive and antisocial 
behavior (Felson and Staff, 2010; Ito et al., 1996).
 Although substantially more studies have examined con-
duct disorder as a risk factor for substance use, evidence 
does indicate that substance use predicts the development 
of conduct disorder symptoms. For example, early- to mid-
adolescent alcohol use has been shown to increase risk 
of self-reported aggression (Huang et al., 2001), juvenile 
offending (Wells et al., 2004), and antisocial personality 
disorder (Brook et al., 1998) by late adolescence or emerg-
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ing adulthood. Using the same data set as examined in the 
current study, McCarty and colleagues (2012) found that any 
alcohol use at ages 12–14 predicted parent-reported, but not 
self-reported, conduct disorder symptoms the following year, 
over and above prior conduct disorder symptoms.
 Because some alcohol use is normative in adolescence, 
we might expect to see stronger associations between 
substance use and conduct disorder symptoms when less 
socially sanctioned substances (e.g., marijuana) are inves-
tigated. Indeed, early- to mid-adolescent marijuana use has 
been shown to increase risk for violence and juvenile of-
fending by late adolescence (Fergusson and Horwood, 1997; 
White et al., 1999) and antisocial personality disorder by 
emerging adulthood (Brook et al., 1998). Conversely, it may 
be that patterns of early use across substances are the best 
predictor of developing conduct disorder symptoms during 
adolescence. Use of multiple substances at early ages may be 
indicative of more severe substance use problems that could 
exacerbate the development of conduct disorder. To our 
knowledge, only one study has explored the association be-
tween broad substance use and conduct disorder symptoms: 
Mason and Windle (2002) demonstrated that substance use 
(alcohol and marijuana use frequencies) at age 15.5 years 
prospectively predicted greater self-reported delinquent be-
havior at age 16. Studies are warranted to extend this prelim-
inary work by illustrating that early substance use patterns 
are a risk factor for developing conduct disorder symptoms 
over a longer period. Moreover, given that nearly all prior 
studies were conducted with self-report data for substance 
use and conduct disorder symptoms, there is a need for stud-
ies using data collected from additional informants in order 
to rule out measurement bias.

Adolescent substance use and development of depression

 There are reasons to suggest that substance use could be 
linked with growth of depression symptoms during adoles-
cence (in addition to the development of conduct disorder 
symptoms), although less research has addressed this as-
sociation. Problematic alcohol or marijuana use may have 
physiological or psychological effects that take the form of 
depression symptoms (Schuckit, 2006), as has been found 
for adult heavy users (Fergusson et al., 2009). Excessive 
use is also associated with neurocognitive dysfunction and 
impairment in educational and interpersonal functioning 
(Sher et al., 2007; Tapert et al., 2004), which could worsen 
depression symptoms in adolescence.
 Studies of alcohol use as a risk factor for later depression 
symptoms indicate that the strength of association varies 
depending on how alcohol use is measured. Frequency of 
alcohol use does not predict development of self-reported 
depression symptoms (Mason et al., 2008). Positive asso-
ciations have been demonstrated, however, between heavy 
episodic drinking or alcohol-induced impairment and later 

depression symptoms during adolescence (Hallfors et al., 
2005; Mason et al., 2008). Conversely, research suggests that 
marijuana use, regardless of how it is measured, increases 
risk of subsequent depression symptoms. For example, 
Brook and colleagues (2002) found that more frequent 
marijuana use by age 14 increased risk of self-reporting 
depression by age 26. Similarly, growth in illicit drug use 
frequency from early- to mid-adolescence was shown to pre-
dict more self-reported internalizing symptoms in emerging 
adulthood, independent of earlier adolescent internalizing 
symptoms (Trim et al., 2007).
 Although alcohol and marijuana use may contribute indi-
vidually to the development of depression symptoms during 
adolescence, patterns of early use across substances may be 
the most reliable risk factor for depression symptoms. Only 
one study has investigated whether broad substance use (in-
cluding cigarette and alcohol use frequencies) prospectively 
predicted depression symptoms, with null results (Mason 
et al., 2009). More studies are needed to examine whether 
early patterns of substance use increase the development of 
depression symptoms. In addition, only one study (Trim et 
al., 2007) investigated whether substance use increased risk 
of depression symptoms while conduct disorder symptoms 
were controlled for. Because the association between early 
substance use and later depression symptoms may be driven 
by their association with conduct disorder symptoms, it 
is crucial to examine substance use as a unique predictor 
of depression symptoms over and above conduct disorder 
symptoms.

Gender differences

 In light of gender differences in the prevalence of sub-
stance use, conduct disorder, and depression during ado-
lescence, the strength of prospective associations also may 
vary between boys and girls. For example, relative to girls, 
adolescent boys are more likely to engage in substance use, 
particularly high-risk use (Johnston et al., 2012), and exhibit 
externalizing behavior problems (Merikangas et al., 2010). 
This may explain why Mason and Windle (2002) found that 
substance use predicted delinquency among boys but not 
girls. In contrast, adolescent girls are more likely than boys 
to experience depression (e.g., Merikangas et al., 2010). 
Still, studies exploring gender as a moderator of the as-
sociation between adolescent substance use and depression 
symptoms have yielded mixed results. Patton and colleagues 
(2002) observed that prospective associations between 
marijuana use and depression symptoms were more likely 
among mid-adolescent girls compared with boys. Hallfors 
et al. (2005) found that mid-adolescent male, but not fe-
male, marijuana users were more likely to report elevated 
depression symptoms 1 year later compared with those who 
abstained from using marijuana. The same study also found 
that alcohol use predicted greater depression symptoms in 
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girls but not boys. Other studies found no gender differences 
in associations between specifi c substances (Needham, 2007; 
Trim et al., 2007) or substance use patterns (Mason et al., 
2009) in the prediction of depression symptoms. In sum, 
research is needed to clarify whether the strength of associa-
tion between substance use and conduct disorder/depression 
symptoms differs for boys and girls.

Study goals and hypotheses

 This study used structural equation modeling to inves-
tigate prospective associations between early adolescent 
substance use and the development of conduct disorder and 
depression symptoms by late adolescence. Prior studies 
mainly used simple linear regression or path analyses to 
assess for prospective associations between forms of adoles-
cent substance use and either conduct disorder or depression 
symptoms. The chief drawback of those methods is that they 
do not allow for an evaluation of substance use patterns as 
a predictor of subsequent conduct disorder or depression 
symptoms. This is noteworthy, as it may be that levels of use 

across substances are more meaningful in the development 
of conduct disorder or depression symptoms than levels of 
specifi c substances. Studies testing models that include both 
conduct disorder and depression symptoms as outcomes are 
also needed to explicitly test whether the magnitude of these 
associations is different.
 We tested whether substance use involvement in 8th and 
9th grades, as indicated by self-reported alcohol and mari-
juana use and impairment caused by use of either substance, 
was prospectively associated with self- and parent-reported 
conduct disorder and depression symptoms in 9th and 12th 
grades, over and above prior symptoms (Figure 1). We hy-
pothesized that greater patterns of substance use during 8th 
and 9th grades would be associated with greater conduct 
disorder and depression symptoms in 9th and 12th grades. 
Because early substance use is considered to be part of 
the broader “externalizing behaviors spectrum” (Krueger 
et al., 2002), we expected that early patterns of substance 
use would be more strongly associated with conduct dis-
order symptoms than with depression symptoms. We also 
examined whether youth-reported substance use would be 

FIGURE 1. Model tested to examine latent substance use in 8th and 9th grade as risk factors for conduct disorder (CD) and depression (DP) symptoms in 12th 
grade. Residual errors for latent indicators and outcome variables were estimated but were omitted here to preserve space and enhance clarity. Regression 
paths of interest are bolded.
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differentially associated with self- and parent-reported con-
duct disorder and depression symptoms, with the hypothesis 
that more robust associations would be found for youth rat-
ings of both substance use and conduct disorder/depression 
symptoms. Finally, as an exploratory aim, we tested whether 
gender moderated prospective associations between early 
substance use and later conduct disorder and depression 
symptoms.

Method

Sample

 The Developmental Pathways Project (DPP) is a commu-
nity-based prospective cohort study designed to examine the 
antecedents, phenomenology, and outcomes of depression 
and conduct disorder in early adolescence. DPP participants 
were recruited from four Seattle-area public schools located 
in distinct areas within the city and together have a racial/
ethnic distribution that is nearly identical to the total enrolled 
student population of the school district. Universal emotional 
health screening was carried out with sixth-grade students 
at these schools in 4 consecutive years (2001–2004), details 
of which have been described elsewhere (Vander Stoep 
et al., 2005). Procedures were approved by the University 
of Washington Human Subjects Review Board and by the 
Seattle Public Schools Offi ce of Research, Evaluation, and 
Assessment.
 Students eligible for screening were sixth graders who 
had a third-grade reading comprehension level or higher. Of 
the 2,920 eligible students, 2,187 (74.9%) were screened. 
Following screening, a random sample of students, stratifi ed 
by their scores on the Mood and Feelings Questionnaire 
for depression symptoms (Costello and Angold, 1988) and 
Youth Self Report externalizing scale for conduct disorder 
symptoms (Achenbach and Rescorla, 2001), were identifi ed 
for participation in the longitudinal study.
 A stratifi ed random sample of 807 students was selected 
for longitudinal follow-up, with students scoring high (>0.5 
SD above sample mean) on depression and/or conduct dis-
order symptoms oversampled according to a ratio of 1:1:1:2 
from the four psychopathology screening groups (comorbid 
depression and conduct disorder, depression only, conduct 
disorder only, elevated on neither depression nor conduct 
disorder). This sample selection approach yielded an over-
representation of children in the comorbid, depression, and 
conduct disorder groups relative to their distribution in the 
general population. Of those selected, 521 (64.6%) students 
and their parents/guardians consented to participate in the 
DPP (described in Vander Stoep et al., 2011). At baseline, 
participants were 12.0 years old on average (range: 11–13.6), 
and 51.6% were male. Of the total participants, 39.5% were 
White, 24.9% Black, 24.1% Asian/Pacifi c Islander, 10.1% 
Hispanic, and 1.4% Native American. Nearly half (48.1%) 

were raised in households with a total income less than 
$50,000.
 In-home interviews were conducted with participating 
students and parents/guardians (76% biological mothers, 
15% biological fathers, 9% other relatives) by two trained 
research interviewers who were blind to participants’ psy-
chopathology risk group status. Baseline interviews were 
conducted within 3 months of screening (fall 6th grade), and 
in-person follow-up interviews were conducted 6, 12, 18, 
24, 36, and 72 months afterward (through fall 12th grade). 
Of the participants originally enrolled in DPP, 91% were 
retained through 12th grade. Data from 8th-, 9th-, and 12th-
grade assessments were used in this study.

Measures

Substance use involvement. The Customary Drinking and 
Drug Use Record (Brown et al., 1998) was administered in 
eighth and ninth grade to assess alcohol and marijuana use 
frequency in the past 6 months. Adolescent responses regard-
ing alcohol and marijuana use ranged from 0 (never used) to 
7 (used more than once per day). The Customary Drinking 
and Drug Use Record was validated in a community sample 
of adolescents, demonstrating good test–retest reliability over 
1 week, convergent validity, and interrater reliability (Brown 
et al., 1998).
 The Alcohol and Marijuana Abuse and Dependence mod-
ules from the young adult version of the Voice-Diagnostic 
Interview Schedule for Children (V-DISC) were admin-
istered in 12th grade to ascertain the level of adolescent 
alcohol and marijuana use. The V-DISC has comparable 
reliability with other versions of the DISC (Wasserman et 
al., 2002, 2004). In this study, symptoms of abuse and de-
pendence endorsed as occurring within the past year were 
summed to form symptom counts for alcohol (range: 0–12) 
and marijuana use (range: 0–11).
 A modifi ed version of the 23-item Rutgers Alcohol Prob-
lem Index (White and Labouvie, 1989) was administered in 
8th, 9th, and 12th grades to measure negative marijuana and 
alcohol use–related consequences within the past 6 months. 
Adolescents reported their level of use-related impairment 
in personal, social, and academic functioning domains on a 
5-point Likert-type scale ranging from 0 (never) to 4 (>10
times). The Rutgers Alcohol Problem Index has demon-
strated good test–retest reliability as well as discriminant 
and construct validity in general and clinical samples of 
adolescents (Miller et al., 2002; White and Labouvie, 1989), 
as well as reliability when assessing consequences of using 
substances other than alcohol (Ginzler et al., 2007).

Conduct disorder and depression symptoms. As part of 
the 8th-, 9th-, and 12th-grade assessments, the DISC was 
administered (Shaffer et al., 2000). The DISC has well-es-
tablished psychometric properties, including good test–retest 
reliability and concurrent validity for conduct disorder and 
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depression diagnoses (Schwab-Stone et al., 1996). Adoles-
cents and their parents completed the conduct disorder and 
depression DISC modules. Conduct disorder and depres-
sion symptoms endorsed as occurring within the past year 
were summed to form symptom counts for conduct disorder 
(range: 0–26) and depression (range: 0–22).

Analytic plan

 First, a confi rmatory factor analysis (CFA) model was 
conducted to examine the fi t of the 8th-, 9th-, and 12th-
grade latent substance use variables (indicators: alcohol use, 
marijuana use, and use-related impairment) while correlat-
ing them with 8th-, 9th-, and 12th-grade conduct disorder 
and depression symptom manifest variables. Next, within a 
structural equation model (SEM), we investigated whether 
latent substance use in 8th and 9th grades predicted conduct 
disorder and depression symptoms in 9th and 12th grades 
over and above prior symptoms (Figure 1). Models were 
run separately for adolescent- and parent-reported conduct 
disorder and depression symptoms. Next, we tested for model 
invariance for adolescent boys and girls using multiple group 
analyses. All structural paths were fi rst allowed to vary across 
boys and girls. Then, in turn, only paths that were statisti-
cally signifi cant in the pooled sample model (e.g., 9th-grade 
substance use  12th-grade conduct disorder symptoms) 
were tested for invariance across gender. Chi-square differ-
ence tests compared the gender-nested model with the base 
model. If the constrained structural path (fi xing pathways 
for boys and girls to be equivalent) did not cause model fi t 
to worsen signifi cantly over the base model, as evaluated by 
the Satorra-Bentler scaled chi-square difference test (Muthén 
and Muthén, 2010), then the strength of the association was 
considered to be the same for boys and girls. Conversely, if 
constraining the structural path of interest to be equal caused 
model fi t to worsen signifi cantly, then the strength of the as-
sociation was considered different for boys and girls.
 Model estimation was conducted with Mplus 6.1 (Muthén 
and Muthén, 2010) using the maximum likelihood estimator 
with robust standard errors. Model fi t was assessed using 2/
df, root mean square error of approximation (RMSEA), and 
comparative fi t index (CFI). All participants contributed at 
least some data to these analyses; full-information maximum 
likelihood estimates were used to account for missing data. 
Preliminary analyses indicated that participants with any 
missing data (n = 203) were more likely to be older, ethnic 
minorities, and to have lower family income compared with 
participants with no missing data (n = 318). These variables 
were included as covariates in all analyses.

Results

 Descriptive statistics for substance use variables and con-
duct disorder and depression symptom counts are presented 

in Table 1. Although boys and girls reported similar levels 
of alcohol use, marijuana use, and use-related impairment 
in 8th and 9th grades, there were signifi cant gender dif-
ferences in 12th grade. Relative to girls, 12th-grade boys 
reported greater alcohol use, marijuana use, and use-related 
impairment. There also were gender differences in conduct 
disorder and depression symptoms. Girls reported more 
depression symptoms than boys across 8th, 9th, and 12th 
grades, whereas boys reported more conduct disorder symp-
toms than girls across 8th, 9th (marginal), and 12th grades. 
Parents also reported that boys exhibited signifi cantly more 
conduct disorder symptoms across grades but did not report 
gender differences in depression symptoms in 8th, 9th, or 
12th grades.
 Intercorrelations among substance use and symptom 
variables are presented in Table 2. Overall, early substance 
use tended to be more strongly associated with later con-
duct disorder symptoms than with depression symptoms. 
This pattern appears across gender and informant (self- vs. 
parent-report).

Latent substance use and conduct disorder/depression 
symptoms

Adolescent-report data. The CFA model fi t the self-
reported data adequately, 2(60, N = 521) = 132.04, p < 
.001, 2/df = 2.20, RMSEA = .05, CFI = .96. The indicators 
all loaded strongly on the latent substance use factor in 8th 
( s > .63), 9th ( s > .62) and 12th ( s > .70) grades, and the 
variability of the latent variable was signifi cant in 9th (vari-
ance = 0.34, SE = 0.08, p < .01) and 12th (variance = 2.27, 
SE = 0.68, p < .01) grades.
 Next, regression paths from the latent variable to the 
outcomes were estimated. Because the SEM had the same 
number of regression paths as the CFA had correlational 
paths, the model fi t was exactly the same. As shown in Fig-
ure 2, elevated substance use in 8th grade predicted greater 
self-reported conduct disorder symptoms in 9th grade over 
and above prior symptoms and within-time covariances. 
Similarly, substance use in 9th grade increased risk of self-
reported conduct disorder symptoms in 12th grade over 
and above prior symptoms and within-time covariances. 
Substance use did not predict depression symptoms at either 
subsequent time point. It is notable that, because marijuana 
use in 8th and 9th grades had the strongest loading on the 
latent substance use variable, post hoc analyses explored 
8th- and 9th-grade marijuana use as predictors of adoles-
cent-reported conduct disorder symptoms in 9th and 12th 
grades holding constant all other paths in the model. This 
model fi t very well, 2(2, N = 506) = 2.18, p = .34, 2/df = 
1.09, RMSEA = .01, CFI = 1.00. In brief, we found that the 
strength of regression paths from 8th-grade marijuana use to 
9th-grade conduct disorder symptoms (  = .15, p < .01) and 
from 9th-grade marijuana use to 12th-grade conduct disor-
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TABLE 1. Descriptive statistics for substance use, conduct disorder, and depression variables

 Girls (n = 249) Boys (n = 272)
Variable M (SD) M (SD) p

Alcohol use, 8th grade 0.21 (0.64) 0.15 (0.68) .34
Marijuana use, 8th grade 0.17 (0.72) 0.20 (0.94) .66
Use-related impairment, 8th grade 0.62 (2.70) 1.09 (6.35) .29
Alcohol use, 9th grade 0.56 (1.00) 0.40 (0.88) .08
Marijuana use, 9th grade 0.42 (1.19) 0.49 (1.26) .60
Use-related impairment, 9th grade 2.31 (7.15) 2.02 (5.52) .64
Alcohol use, 12th grade 0.74 (2.01) 1.15 (2.17) .03
Marijuana use, 12th grade 0.76 (1.90) 1.42 (2.46) <.01
Use-related impairment, 12th grade 3.35 (7.50) 5.03 (8.48) .02

CD-self, 8th grade 2.32 (3.05) 2.96 (3.39) .04
DP-self, 8th grade 5.96 (4.85) 4.24 (3.82) <.01
CD-self, 9th grade 3.24 (3.66) 3.94 (3.68) .06
DP-self, 9th grade 6.53 (4.76) 4.55 (3.64) <.01
CD-self, 12th grade 4.25 (3.71) 6.09 (4.38) <.01
DP-self, 12th grade 8.12 (5.40) 6.20 (4.44) <.01

CD-parent, 8th grade 1.73 (2.41) 2.56 (3.04) <.01
DP-parent, 8th grade 3.64 (3.58) 3.85 (3.45) .53
CD-parent, 9th grade 1.92 (2.70) 2.84 (3.12) <.01
DP-parent, 9th grade 3.81 (3.72) 3.98 (3.59) .65
CD-parent, 12th grade 3.13 (3.35) 4.16 (3.90) <.01
DP-parent, 12th grade 5.08 (4.10) 4.56 (3.97) .19

Notes: 8th- and 9th-grade alcohol and marijuana use were assessed using the Customary 
Drinking and Drug Use Record, with scores ranging from 0 (never used) to 7 (used more than 
once per day). 12th-grade alcohol and marijuana use were measured using the Diagnostic 
Interview Schedule for Children (DISC)–Young adult version, with scores ranging from 0 
to 12. Use-related impairment scores ranged from 0 to 74. CD = DISC symptom count for 
adolescent conduct disorder; DP = DISC symptom count for adolescent depression.

der symptoms (  = .23, p < .01) were consistent with those 
found for latent substance use predicting conduct disorder 
symptoms (Figure 2).

Parent-report data. The CFA model fi t the data well when 
parent-reported conduct disorder and depression symptoms 
were included, 2(60, N = 521) = 121.66, p < .01, 2/df = 
2.03, RMSEA = .04, CFI = .96. The indicators all loaded 
strongly on the latent substance use factor in 8th, 9th, and 
12th grades ( s > .60), and the variability of the latent vari-
able was signifi cant in 9th (variance = 0.33, SE = 0.08, p < 
.01) and 12th (variance = 2.18, SE = 0.63, p < .01) grades.
 When regression paths from latent substance use to 
the outcomes were estimated as part of the SEM, elevated 
substance use in 8th and 9th grade was associated with in-
creased parent-reported conduct disorder symptoms in 9th 
and 12th grades, respectively (Figure 3). As above, the fi t 
of the SEM was identical to that of the CFA, and latent sub-
stance use did not predict later depression symptoms. Post 
hoc analyses explored 8th- and 9th-grade marijuana use as 
predictors of parent-reported conduct disorder symptoms in 
9th and 12th grades. The model fi t very well, 2(2, N = 507) 
= 1.15, p = .56, 2/df = 0.58, RMSEA = .00, CFI = 1.00, and 
showed that the strength of the path from 8th-grade mari-
juana use to 9th-grade conduct disorder symptoms (  = .11, 
p < .01) was consistent with the path from latent substance 
use to conduct disorder symptoms (Figure 3). However, the 

strength of the association between 9th-grade marijuana use 
and 12th-grade conduct disorder symptoms (  = .17, p < .01) 
was somewhat weaker than the association between latent 
substance use and conduct disorder symptoms.

Testing gender as moderator

Adolescent-report data. The multiple-group model fi t 
the adolescent-report data adequately, 2(132, N = 521) = 
275.88, p < .01, 2/df = 2.09, RMSEA = .08, CFI = .94. 
Model fi t worsened signifi cantly when the path from sub-
stance use in 8th grade to self-reported conduct disorder 
symptoms in 9th grade was constrained to be equivalent 
across adolescent boys and girls, � 2(1) = 6.20, p < .05. 
Specifi cally, 8th-grade substance use was more strongly as-
sociated with 9th-grade conduct disorder symptoms in boys 
(  = .26, p < .01) than girls (  = -.01, p = .87). However, 
model fi t did not worsen signifi cantly when the path from 
9th-grade substance use to 12th-grade parent-reported con-
duct disorder symptoms was constrained, � 2(1) = 1.13, p
> .10), indicating no gender differences in associations be-
tween substance use in 9th grade and self-reported conduct 
disorder symptoms in 12th grade.

Parent-report data. The multiple-group model fi t the data 
well when parent-reported conduct disorder and depression 
symptoms were included, 2(132, N = 521) = 261.86, p < 
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FIGURE 3. Latent substance use in 8th and 9th grade as risk factors for parent-reported conduct disorder (CD) and depression (DP) symptoms in 12th grade. 
Residual errors for latent indicators and outcome variables were estimated (and were signifi cant) but were omitted here to preserve space and enhance clarity. 
Only signifi cant paths (with standardized betas) and covariances are shown. Regression paths of interest are bolded.

FIGURE 2.    Latent substance use in 8th and 9th grade as risk factors for adolescent-reported conduct disorder (CD) and depression (DP) symptoms in 12th 
grade. Residual errors for latent indicators and outcome variables were estimated (and were signifi cant) but were omitted here to preserve space and enhance 
clarity. Only signifi cant paths (with standardized betas) and covariances are shown. Regression paths of interest are bolded.
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.01, 2/df = 1.98, RMSEA = .06, CFI = .93. Fit did not 
worsen signifi cantly when the paths from substance use in 
8th grade to parent-reported conduct disorder symptoms in 
9th grade, � 2(1) = 2.00, p > .10, or from substance use in 
9th grade to parent-reported conduct disorder symptoms in 
12th grade, � 2(1) = 1.58, p > .10, were constrained to be 
equivalent across gender. Thus, the strength of prospective 
associations between substance use and later parent-reported 
conduct disorder symptoms did not differ between boys and 
girls.

Discussion

 The current study examined early adolescent substance 
use as a risk factor for the development of conduct disorder 
and depression symptoms. We found that substance use 
involvement in 8th and 9th grades, as represented by latent 
factors including adolescent-reported alcohol and marijuana 
use and use-related impairment, increased risk of adolescent- 
and parent-reported conduct disorder symptoms in 9th and 
12th grades over and above prior symptoms. Conversely, 
early substance use involvement did not uniquely predict 
later self- or parent-reported depression symptoms. Supple-
mental tests indicated that more frequent marijuana use 
might identify adolescents most likely to exhibit growth in 
conduct disorder symptoms over time. Tests of moderation 
by gender indicated that the association between substance 
use in 8th grade and self-reported conduct disorder symp-
toms in 9th grade was stronger in boys than in girls. Oth-
erwise, the strength of the remaining associations between 
substance use and conduct disorder symptoms did not vary 
between boys and girls.
 Given that substance use, particularly in early adoles-
cence, is linked with other externalizing behaviors (Krueger 
et al., 2002), we were not surprised to fi nd that substance use 
in 8th and 9th grades uniquely predicted greater conduct dis-
order symptoms in 9th and 12th grades, respectively. Yet, our 
study extends the research base in two ways. First, we built 
on work by Mason and Windle (2002), who conducted the 
only previous study demonstrating that patterns of substance 
use, including alcohol and marijuana, prospectively predicted 
the development of delinquent behavior during adolescence. 
Not only did we fi nd that a broad measure of adolescent 
substance use predicted the development of conduct disorder 
symptoms, we also showed that substance use increased risk 
of conduct disorder symptoms at two time points (9th and 
12th grades) and over a longer period (1 and 3 years). These 
results suggest that high-risk patterns of early use across 
multiple substances, rather than early use of any single sub-
stance, may play a key role in the development of conduct 
disorder symptoms by late adolescence. However, secondary 
tests demonstrated that marijuana use in 8th and 9th grades 
was as strong a predictor of 9th- and 12th-grade conduct 
disorder symptoms, at least those reported by adolescents, 

as was latent substance use. Therefore, use of less socially 
sanctioned substances (marijuana in particular) may be as 
likely to identify adolescents at risk for growth in conduct 
disorder symptoms as those exhibiting patterns of elevated 
use across substances.
 Second, this was the fi rst study to demonstrate prospective 
associations between early adolescent substance use and both 
self- and parent-reported conduct disorder symptoms in late 
adolescence. Prior studies in this age range only evaluated 
for associations between self-reported substance use and 
conduct disorder symptoms. This cross-informant consis-
tency increases our confi dence in the contribution of early 
substance use patterns to the maintenance and escalation of 
conduct disorder from early to late adolescence. However, 
we did not fi nd that 9th-grade marijuana use was as strong a 
predictor of 12th-grade conduct disorder symptoms reported 
by parents as it was for predicting symptoms reported by 
adolescents.
 Regardless of the informant, we found that early use 
did not increase risk of developing depression symptoms. 
Our results contrast with results from several other studies, 
which indicate prospective links between heavy alcohol use 
(Hallfors et al., 2005; Mason et al., 2008) and marijuana/il-
licit drug use (Brook et al., 2002; Trim et al., 2007) and later 
depression symptoms. It may be that our fi ndings underscore 
the limited unique association between early substance use 
and depression independent of conduct disorder symptoms. 
Notably, one prior study (Trim et al., 2007) covaried baseline 
externalizing symptoms and found signifi cant prospective 
associations between growth in illicit drug use and later in-
ternalizing symptoms. Trim and colleagues may have found 
an association, where we did not, because they used broader 
measures of substance use (including marijuana and seven 
other illicit drugs) and internalizing symptoms (depression 
and anxiety symptoms). Our sample did not endorse much 
use of illicit drugs beyond marijuana (e.g., only 1.8% of 
8th graders and 1.8% of 9th graders, respectively), thereby 
prohibiting us from including additional illicit drugs as risk 
factors for psychopathology. Variability in use of illicit drugs 
may have been greater in the sample used by Trim et al.; it 
comprised children of alcoholics, whereas ours was a com-
munity sample. In addition, Trim and colleagues investigated 
prediction of internalizing symptoms in young adulthood, 
whereas we focused on prediction of depression by late 
adolescence.
 It is notable that boys reporting elevated substance use in-
volvement in 8th grade were more likely than girls reporting 
similar use patterns to self-report elevated conduct disorder 
symptoms in 9th grade. This fi nding replicates those of Ma-
son and Windle (2002), who also found evidence that early 
adolescent substance use predicted greater conduct disorder 
symptoms in boys but not in girls. On the other hand, there 
was no difference between boys and girls in the strength 
of association between 9th-grade substance use and 12th-
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grade self-reported conduct disorder symptoms and paths to 
parent-reported conduct disorder symptoms in 9th and 12th 
grades. Thus, on the whole, the contribution of substance use 
toward the development of conduct disorder symptoms was 
not moderated by gender.
 Although this study has many notable strengths (e.g., 
large, diverse sample; multiple informants; modeling latent 
substance use at multiple time points), several weaknesses 
limit the conclusions we draw. First, our sample comprises 
youths residing in the metropolitan area of Seattle, where 
substance use patterns may differ from those of youths in 
other parts of the country. Second, there was no external 
validation of adolescent self-reported substance use; how-
ever, other research indicates that self-report surveys assess-
ing substance use like those used in this study are reliable 
and valid (Shillington and Clapp, 2000). Third, although 
our broad factor of substance use included two of the most 
frequently used substances in adolescence (alcohol and 
marijuana; Johnston et al., 2012), it did not include tobacco 
or illicit drugs, owing to low base rates in this sample and 
poor fi t with the other substances we included. As such, our 
results may not generalize to studies including tobacco or 
other illicit drugs as indicators of latent substance use (e.g., 
Trim et al., 2007).
 Fourth, because one of our research questions was to 
control for response bias by having different informants 
(adolescent and parents) rate predictor and outcome vari-
ables, and because we did not have multiple measures of 
conduct disorder or depression symptoms rated by each 
informant, we relied on manifest variables as outcomes in 
this study. Using manifest, and not latent, variables to rep-
resent conduct disorder and depression symptoms may have 
increased bias in our models due to measurement error and 
relying on the perceptions of a single rater. Fifth, associa-
tions between substance use and conduct disorder symptoms 
may be artifi cially increased because some conduct disorder 
behaviors could be consequences of drug use (e.g., stealing 
to money to buy drugs; see Brown et al., 1996). This could 
not be addressed in the current study because of the nature 
of the assessments. Sixth, other than including covariates 
associated with missing data in this sample that may also be 
associated with substance use, conduct disorder, and depres-
sion symptoms (e.g., household income), we did not control 
for antecedent factors that may be common among these 
variables across time. Thus, it is possible that our results are 
confounded by nonobserved third variables (e.g., family his-
tories of alcoholism, conduct disorder, or depression). Last, 
we did not have any assessment points between 9th and 12th 
grades, which prohibited us from examining possible mecha-
nisms explaining the prospective associations. For example, 
adolescents with elevated use patterns in 9th grade may have 
been more likely to associate with deviant peers over time 
(Kiesner et al., 2010), and these associations, not substance 
use, may have been the proximal risk factor exacerbating 

development of conduct disorder symptoms (Dishion et al., 
2010).
 Taken together, this study complements numerous studies 
that represent conduct disorder and depression symptoms 
as risk factors for substance use during adolescence by 
demonstrating risk in the reverse direction, specifi cally for 
conduct disorder symptoms. These data validate the impor-
tance of clinicians working with substance-using or conduct-
disordered youths to assess and treat both of these behaviors 
concurrently (e.g., Henggeler and Schaeffer, 2010). This 
dual-pronged approach may be especially important for boys. 
In terms of prevention, delaying the initiation of alcohol 
and marijuana use should be important goals to reduce the 
incidence of conduct disorder and delinquency. Research is 
needed to examine potential moderators (e.g., clinical sta-
tus) and mediators (e.g., peer deviance) of the longitudinal, 
bidirectional association between substance use and conduct 
disorder symptoms to determine best practices for future 
prevention and intervention efforts.
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