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ABSTRACT. Objective: Despite frequent theorizing, prior literature 
on the association between depressive symptoms and alcohol use in 
adolescence has been inconsistent. Yet studies have varied widely with 
respect to age at assessments, time frame of prediction, and controls 
for comorbid conditions and demographic factors. The current study 
examined whether the associations between depressive symptoms and 
alcohol use were similar in valence and magnitude over a 4-year period 
in early adolescence. Method: A sample of 521 young adolescents and 
their parents were interviewed every year from sixth (Mage = 12.0 years) 
through ninth grades. At each interview, symptom counts on depressive 
and conduct disorders were generated from the Diagnostic Interview 
Schedule for Children. Adolescents also reported on their alcohol use, 
which was converted to a binary variable. Autoregressive, cross-lagged 

panel models specifying depressive and conduct disorder symptoms 
as predictors of alcohol use 1 year later with equality constraints were 
tested and compared with models allowing path coeffi cients to vary over 
time. Results: For youth self-report, depressive symptoms were positive-
ly associated with alcohol use 1 year later over and above conduct prob-
lems and earlier alcohol use throughout early adolescence. By parental 
report, only very early adolescent depressive symptoms (sixth to seventh 
grades) were associated with alcohol use. Gender did not moderate fi nd-
ings for analyses with self- or parental-report data. Conclusions: These 
results indicate that, even in the context of conduct disorder symptoms, 
depressive symptoms are important indicators of risk for use of alcohol 
across early adolescence. (J. Stud. Alcohol Drugs, 73, 444–453, 2012)

 Received: August 22, 2011. Revision: November 1, 2011.
 This research was supported by National Institutes of Health Grants R01 
AA018701 (to Carolyn A. McCarty) and R01 MH/DA63711 (to Ann Vander 
Stoep and Elizabeth McCauley), Seattle Children’s Hospital Steering Com-
mittee Grant and American Foundation for Suicide Prevention Grant (to Ann 
Vander Stoep), and University of Washington Provost Bridge Funding (to Ann 
Vander Stoep and Elizabeth McCauley). Analyses were previously presented 
at the Society for Research in Child Development, Montreal, Canada (April 
2011).
 *Correspondence may be sent to Carolyn A. McCarty at the University 
of Washington and Seattle Children’s Hospital, Center for Child Health, Be-
havior, and Development, M/S: CW8-6, P.O. Box 5371, Seattle, WA 98121, 
or via email at: cmccarty@uw.edu.

ADOLESCENCE IS A CRUCIAL period for the de-
velopment of alcohol use because it represents the 

time during which the majority of individuals initiate use 
(Johnston et al., 2001). The age at which an adolescent 
initiates alcohol use has been found to be a robust predictor 
of later problems, with early initiation (<14 years of age) 
being associated with heavier use throughout adolescence 
and emerging adulthood, more serious long-term substance 
use problems, and adult substance dependence (DeWit et 

al., 2000; King and Chassin, 2007; Maggs and Schulenberg, 
2006; Sung et al., 2004). Furthermore, prior research has 
suggested that the developmental trajectory toward adoles-
cent alcohol use disorders most frequently begins with the 
emergence of childhood mental disorders (Clark, 2004), 
with conduct and depressive disorders in particular often 
co-occurring with or preceding substance use (Armstrong 
and Costello, 2002; Kandel et al., 1999; Wu et al., 2008). 
Conduct problems and depression may carry different etio-
logical importance in the development of substance use and 
problem use, but research on the role of depression in early 
alcohol use remains relatively sparse (Costello, 2007; Hus-
song et al., 2011).
 A negative affect pathway, in which adolescents turn to 
alcohol or other drugs to alleviate psychological distress, has 
been frequently hypothesized in theoretical models explain-
ing depression as a risk factor for alcohol use (Hussong et 
al., 2011; Zucker, 1994), although support has been incon-
sistent. Using cross-sectional data, Rohde and colleagues 
(1996) reported a depression prevalence of 47.9% among 
high school students with alcohol abuse or dependence 
compared with about 20% in abstainers, experimenters, or 
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social drinkers. Furthermore, early depressive symptomatol-
ogy increased risk of initiation of alcohol use in adolescence, 
with major depressive disorder doubling the odds of fi rst-
time use of alcohol by age 14 (King et al., 2004). Cognitive 
biases typically associated with depression (e.g., negative 
thinking patterns) are also predictive of early drinking onset 
(Corte and Zucker, 2008). However, other studies have not 
found adolescent depressive symptoms to be associated with 
later alcohol problems or to have actually suggested inverse 
associations (Hussong et al., 1998; Mason et al., 2008).
 Our review of longitudinal studies examining the associa-
tion between depressive symptoms in childhood or adoles-
cence and later alcohol use or problems has identifi ed several 
factors that may explain these mixed results (McCarty et al., 
2011b). First, a large proportion of these studies (14 of 42 
studies in our review; 33%) have examined depression as a 
static variable, using only a single time point in assessing 
depression. Doing so likely underestimates associations be-
cause depression is an episodic phenomenon that typically 
waxes and wanes over time. Moreover, the relation between 
depression and early alcohol use may change over the course 
of adolescent development as the nature and features, such 
as severity and persistence, of each corresponding disorder 
emerge. A dramatic increase in prevalence of both disorders 
occurs in adolescence yet with different normative time 
courses (Hankin et al., 1998; Washington State Department 
of Health, 2008).
 A second limitation of many of the prior studies is that 
they did not examine depression in the context of conduct 
problems (18 of 38; 47%), although the two are highly co-
morbid (Angold et al., 1999; Verhulst et al., 1993). There is 
a strong and robust literature documenting the prospective 
association between youth conduct problems and alcohol 
consumption (Costello et al., 1999; Fergusson et al., 2007; 
King and Chassin, 2008; King et al., 2004; Loeber et al., 
1999; Mason and Windle, 2002). Conduct problems in 
both middle childhood and adolescence are associated with 
increased risks for longer term alcohol use, abuse, and 
dependence (Fergusson et al., 2007). Childhood disruptive 
behavior disorders and later alcohol use disorders appear to 
have a common diathesis (Cadoret et al., 1995), with devi-
ant behavior playing a central role in theoretical models of 
alcoholism. Thus, it may be that positive fi ndings may result 
from conduct disorder that is comorbid with depression, 
rather than from depression itself. In short, it is essential 
to examine depressive symptoms in the context of conduct 
problems, which may account for some of the shared vari-
ance between depressive symptoms and alcohol use.
 A third limitation is that most of the research in this 
area has measured this association using self-report of 
both depression (32 of 42; 76% of the longitudinal studies 
included in the review) and substance use. It is important 
to understand the extent to which observed associations are 
independent of reporting or measurement bias. Youth may 

be able to give more nuanced reports of their internal states 
than parents (Braaten et al., 2001). Among those studies in-
cluding another informant for the assessment of depressive 
symptoms, most have not observed associations between 
depressive symptoms and substance use (Hussong et al., 
1998; Ingoldsby et al., 2006; King et al., 2004; Mason et 
al., 2008; Rao et al., 1999). Most commonly, these studies 
have examined parental report in addition to youth report 
and have variously examined parental and youth reports 
separately (Hussong et al., 1998; Maggs et al., 2008), com-
bined both into a latent or composite variable (Ingoldsby et 
al., 2006; Mason et al., 2008), or used diagnostic “or” algo-
rithms (King et al., 2004; Rao et al., 1999). To control for 
the bias in the data, the current study examined youth and 
parental reports separately to test the robustness of associa-
tions across informants.
 Finally, prior studies have found differential associations 
between depression and alcohol use for boys and girls (Crum 
et al., 2008; Fleming et al., 2008; Marmorstein, 2009; Mason 
et al., 2007; Needham, 2007). Whereas some studies have 
found that higher levels of early depressed mood were as-
sociated with increased risk of use among boys but not girls 
(Crum et al., 2008; Tapert et al., 2003), others have found a 
stronger association for girls (Fleming et al., 2008; Marmor-
stein, 2009; Mason et al., 2007). Moreover, a striking gender 
difference in the epidemiology of depression only becomes 
apparent at or after age 13 (Angold et al., 1998; Hankin et 
al., 1998; McGee et al., 1992; Velez et al., 1989), which 
could result in a differential magnifi cation or attenuation of 
risk for alcohol use by gender depending on developmental 
stage.
 The current study was designed to explicate the associa-
tions between depressive symptoms and alcohol use in early 
adolescence while addressing methodological issues not 
adequately accounted for in prior research. This study had 
four important objectives. Our fi rst objective was to examine 
whether there were specifi c developmental periods when de-
pressive symptoms and conduct problems were particularly 
salient to the onset or course of alcohol use and problems, 
or whether associations were consistent across the course of 
early adolescent development. We hypothesized that stronger 
positive associations would be found between depression 
and substance use at younger ages. Second, we examined 
the effects in the context of conduct disorder symptoms to 
determine to what extent depressive symptoms are associ-
ated with increased risk above and beyond the effects of 
co-occurring conduct problems. We expected that depressive 
symptoms would predict alcohol use in early adolescence 
even when accounting for conduct disorder symptoms. Third, 
we examined whether youth-reported depressive symptoms 
would yield differential prediction of alcohol use compared 
with parent-reported depressive symptoms, with the hypoth-
esis that more robust associations would be found for youth 
report. Fourth, in the absence of hypotheses, we tested for 
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gender differences in the magnitude of associations on an 
exploratory basis.

Method

Sample

 The Developmental Pathways Project (DPP) is a  community- 
based prospective cohort study designed to examine the 
antecedents, phenomenology, and outcomes of depression 
and conduct problems in early adolescence. DPP partici-
pants were recruited from four Seattle-area public schools 
representative of the Seattle public middle school population. 
These schools are located in four distinct geographic and 
demographic 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 the screening procedure have been described elsewhere 
(Vander Stoep et al., 2005).
 Students eligible for screening included sixth-graders who 
had a third-grade reading comprehension level or higher. Of 
the 2,920 eligible students, 2,187 (74.9%) were screened. 
Each year following screening, a random sample of stu-
dents—stratifi ed by their scores on the Mood and Feelings 
Questionnaire for depression (Angold and Costello, 1987) 
and the Youth Self-Report externalizing scale for conduct 
problems (Achenbach, 2001)—were identifi ed for participa-
tion in the longitudinal study. Students were fi rst assigned 
to one of four groups based on their screening results: high 
depression and conduct problem score (comorbid; CM) 
high depression and low conduct problem score (DP), low 
depression and high conduct problem score (CD), and low 
depression and low conduct problem score (neither [NE]). 
These groups were formed using a cutoff of 0.5 SD above 
the screening sample mean for the Mood and Feelings Ques-
tionnaire and the Youth Self-Report externalizing scales. 
This distribution-based group assignment has been used in 
prior studies (Capaldi, 1992; Ingoldsby et al., 2006; Miller-
Johnson et al., 1998). Students who had been screened, who 
had at least one parent who could speak English, and who 
were still residing in the district were eligible for recruitment 
into the longitudinal study. A stratifi ed random sample of 
807 students was selected for longitudinal follow-up, with 
students scoring high on depressive and/or conduct problem 
scores oversampled according to a ratio of 1:1:1:2 from the 
four psychopathology screening groups (CM, DP, CD, and 
NE). Because in the general school population the ratio is 
approximately 1 CM:1 DP:1 CD:6 NE, this sample selec-
tion approach yielded an overrepresentation of children in 
the CM, DP, and CD groups relative to their distribution in 
the general population. Oversampling of children in psy-
chopathology risk groups was carried out to increase the 

likelihood of observing depressive and conduct disorders 
over the course of the longitudinal study. Of those selected, 
521 (64.6%) students and their parents/guardians consented 
to participate. Demographic information on the sample at 
baseline is provided in Table 1.
 In-home interviews were administered to participating 
students and parents/guardians (76% biological mothers, 
15% biological fathers, 9% other relatives) by two trained 
research interviewers. Consistent with recommendations 
of the Diagnostic Interview Schedule for Children (DISC) 
development group, the training protocol involved 16 hours 
of training before conducting study interviews. Interview-
ers’ training included didactic information, observation of 
a trained interviewer, delivery of a mock interview, and live 
supervision of the fi rst interview. Ongoing quality assurance 
checks of interviews were also performed. Interviewers were 
blind to the psychopathology risk group status of the stu-
dents. Baseline interviews were conducted within 3 months 
of screening (fall of sixth grade), and in-person follow-up 
interviews were conducted at 6, 12, 18, 24, and 36 months 
afterward. Of the participants originally enrolled in DPP, 
between 86% and 90% were retained in each of the fi rst 
four follow-up interviews, including more than 80% in each 
psychopathology risk category. We ran analyses comparing 
cases with any missing data (n = 209) to those with no miss-
ing data whatsoever (n = 312).

Measures

 Depressive symptoms and conduct problems. In the fall 
of each assessment year (sixth, seventh, eighth, and ninth 
grades), the DISC was administered (Shaffer et al., 2000). 
The DISC is designed to make psychiatric diagnoses by ap-
plying criteria from the Diagnostic and Statistical Manual 
of Mental Disorders, Fourth Edition (American Psychiatric 

TABLE 1.    Demographic characteristics of sample at baseline

 M (range) or
Variable frequency %

Age, in years 12.0 (11.0–13.6)
Male gender 51.6%
Race/ethnicity
 Non-Hispanic White 39.5%
 Black 24.9%
 Asian/Pacifi c Islander 24.1%
 Hispanic 10.1%
 Native American 1.4%
Household income
 Low income, <$34,999 33.4%
 Mid income, $35,000–$74,999 35.5%
 High income, ≥$75,000 31.1%
Single-parent household 27.3%
Lifetime history of any substance use
 disorder among biological parentsa 42.0%

aBased on the Family History Screen (Weissman et al., 2000) collected at 
the eighth-grade interview (n = 457).
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Association, 1994), pertaining to anxiety, mood, disruptive 
behavior, and other disorders. The DISC has well-established 
psychometric properties, including strong agreement be-
tween clinician-administered DISC diagnoses and diagnoses 
made from clinical interviews (Schwab-Stone et al., 1996). 
DPP adolescents completed the self-administered depres-
sion and conduct disorder DISC modules while parents also 
completed the same DISC modules on their child. Depres-
sive and conduct disorder symptoms endorsed as occurring 
within the past year were summed to form adolescent- and 
parent-reported depressive and conduct disorder symptom 
counts. Depressive symptom counts ranged from 0 to 22, 
whereas conduct disorder symptom counts ranged from 0 to 
26.
 Alcohol use. The Customary Drinking and Drug Use Re-
cord (Brown et al., 1998) was administered at each visit to 
assess the level of alcohol and drug use participants engaged 
in during the prior 6 months. The Customary Drinking and 
Drug Use Record was originally validated in a community 
sample of adolescents, demonstrating high test–retest reli-
ability over 1 week (r = .83 for alcohol), strong convergent 
validity (r = .68 for alcohol), and high interrater reliability 
(Brown et al., 1998). Given the limited amount and vari-
ability of alcohol use in the DPP sample, which is typical 
of early adolescent samples, a binary variable was created 
to indicate whether adolescents reported any use of alcohol 
within the past 6 months. Alcohol use questions specifi ed 
how a standard drink was defi ned and required “more than 
just a sip or taste.”

Analytic plan

 This study specifi ed an autoregressive, cross-lagged path 
model with depressive and conduct disorder symptoms and 
alcohol use measured yearly from sixth to ninth grades. 
Analyses were fi rst conducted with adolescent ratings of 
depressive and conduct disorder symptoms and with parental 
ratings of symptoms. We began by testing a fully constrained 
model using the total sample, with autoregressive and 
cross-lagged paths and within-grade covariances fi xed to be 
equal across all grades. Then, to test whether depressive and 
conduct disorder symptoms varied over time as unique risk 
factors for alcohol use, we freed constraints on these paths in 
a stepwise fashion across grades and assessed whether model 
fi t improved signifi cantly via the chi-square difference test 
(Satorra and Bentler, 2001). Finally, to test whether prospec-
tive associations between depressive and conduct disorder 
symptoms and alcohol use varied by gender, we specifi ed a 
multiple group model and tested whether freeing pathways 
across gender improved the fi t of the model.
 We estimated the path models using Mplus 6.0 (Muthén 
and Muthén, 2010) and the weighted least squares with 
robust means and variances estimator because alcohol use 
was a binary outcome. All participants contributed at least 

some data to these analyses; no cases were dropped owing 
to missing data because full-information maximum likeli-
hood estimates were used. Preliminary analyses indicated 
that participants missing some data were more likely to be 
ethnic minorities and lower income, compared with partici-
pants missing no data. Thus, these variables were included 
as covariates. Missingness was not associated with gender, 
χ2(1) = 0.83, p = .36, but was signifi cantly associated with 
more depressive symptoms (three of four time points for 
youth report, one of four time points for parental report), 
higher conduct problems (four of four time points for youth 
report, two of four time points for parental report), and more 
frequent alcohol use (two of four time points). Because 
these variables were included in our model, the assumption 
of missing at random is retained. Model fi t indices used in 
this study were chi-square, root mean square error of ap-
proximation (RMSEA), and comparative fi t index (CFI). A 
model is considered a good fi t for the data when chi-square 
is nonsignifi cant (or when χ2/df < 2) or when RMSEA is .06 
or less and CFI is .95 or greater (Hu and Bentler, 1999).

Results

Descriptive statistics

 Correlations between adolescent and parental report 
of major depressive symptoms were signifi cant at every 
time point but were small to modest in magnitude (mean 
r = .22, range: .16–.26). Correlations between adolescent 
and parental report of conduct disorder symptoms were 
also signifi cant at every time point and were higher in 
magnitude (mean r = .46, range: .41–.51). Table 2 provides 
descriptive statistics for depressive symptoms, conduct 
disorder symptoms, and alcohol use for males and fe-
males from sixth to ninth grades. Although neither mean 
number of depressive nor conduct disorder symptoms 
changed appreciably over the course of early adolescence, 
the proportion of adolescents using alcohol increased from 
3%–4% in sixth grade to 21%–31% in ninth grade. T tests 
indicated that adolescent females reported more depres-
sive symptoms than males in eighth and ninth grades but 
not in sixth and seventh grades. However, parents of males 
indicated that their sons exhibited more depressive symp-
toms in sixth grade than did the parents of females. There 
were no signifi cant gender differences on parent-reported 
depressive symptoms from seventh to ninth grades. Males 
and their parents reported that they exhibited signifi cantly 
more conduct problems at each time point than females. 
Although there were no gender differences in alcohol use 
from sixth to eighth grades, chi-square analyses indicated 
that females were more likely than males to report using 
alcohol in ninth grade. Inter-correlations among depressive 
symptoms, conduct disorder symptoms, and alcohol use 
within and across grades are presented in Table 3.
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TABLE 3. Intercorrelations among depressive (DEP) and conduct disorder (CD) symptoms and alcohol use (ALC) from sixth through ninth grades

 1 2 3 4 5 6 7 8 9 10 11 12 13

1. Gender .– -.12** -.14** -.03 -.08 -.12** .07 -.07 -.16** .09 -.08 -.19** .11*
2. DEP-6th -.06 .– .35** .07 .64** .28** .19** .57** .29** .11* .55** .26** .09
3. CD-6th -.25** .38** .– .03 .30** .74** .11* .28** .74** .07 .29** .63** .08
4. ALC-6th -.03 .23** .37** .– .04 .04 .23** .05 .10* .–a .06 .05 .06
5. DEP-7th .01 .61** .26** .13** .– .41** .11* .66** .33** .09 .65** .37** .07
6. CD-7th -.16** .33** .65** .22** .42** .– .10* .27** .69** .07 .31** .62** .09
7. ALC-7th .07 .19** .11* .23** .19** .25** .– .09 .15** .35** .09 .20** .24**
8. DEP-8th .16** .50** .14* .16** .60** .31** .08 .– .35** .01 .69** .28** .06
9. CD-8th -.14** .24** .65** .12* .33** .69** .17** .26** .– .17** .28** .75** .22**
10. ALC-8th .09 .14** .20** .–a .17** .17** .35** .18** .34** .– .08 .27** .35**
11. DEP-9th .16** .49** .17** .17** .54** .21** .02 .68** .20** .17** .– .40** .08
12. CD-9th -.10* .27** .72** .16** .27** .67** .13* .26** .80** .33** .34** .– .15**
13. ALC-9th .11* .11* .23** .06 .19** .19** .24** .20** .36** .35** .15** .38** .–

Notes: Adolescent-reported depressive and conduct disorder symptoms are shown below the diagonal. Parental ratings of adolescent depressive and conduct 
disorder symptoms are shown above the diagonal. Sample sizes range from 373 to 512 for adolescent ratings and from 370 to 517 for parental ratings, depend-
ing on what grades were correlated. Gender (1 = male, 2 = female); DEP = depression symptom count from the Diagnostic Interview Schedule for Children 
(DISC); CD = conduct disorder symptom count from DISC; ALC = adolescent-report of whether he or she used alcohol in the past 6 months (yes/no). aCor-
relation could not be computed because sixth-grade alcohol use was 0 for all respondents available for the correlation.
*p < .05; **p < .01.

TABLE 2.    Descriptive statistics for depressive symptoms, conduct disorder symptoms, and alcohol use

 Sixth grade1 Seventh grade2 Eighth grade3 Ninth grade4

 Males Females Males Females Males Females Males Female
 M (SD) M (SD) M (SD) M (SD) M (SD) M (SD) M (SD) M (SD)
Variable or % or % or % or % or % or % or % or %

DEP-adol. 6.88 (4.73) 6.36 (4.65) 4.71 (4.19) 4.79 (4.38) 3.93 (3.79)a 5.30 (4.71)b 4.40 (3.65)a 5.76 (4.52)b
DEP-par. 4.55 (3.44)a 3.73 (3.57)b 3.87 (3.23) 3.37 (3.36) 3.73 (3.39) 3.23 (3.32) 3.80 (3.47) 3.22 (3.50)
CD-adol. 2.92 (3.67)a 1.35 (2.20)b 2.50 (2.74)a 1.59 (2.72)b 2.98 (3.85)a 2.04 (2.96)b 3.72 (4.02)a 2.93 (3.47)b
CD-par. 2.00 (2.50)a 1.36 (2.05)b 2.00 (2.45)a 1.43 (2.09)b 2.43 (3.04)a 1.57 (2.21)b 2.71 (3.06)a 1.65 (2.51)b
Alcohol use 4.10% 3.17% 3.88% 7.04% 7.73% 12.92% 21.03%a 30.92%b

Notes: Variables with different subscripts for males and females indicate a signifi cant gender effect (p < .05). DEP = depression symptom 
count from the Diagnostic Interview Schedule for Children (DISC); adol. = adolescent report; par. = parental report on adolescent behavior; 
CD = conduct disorder symptom count from DISC; alcohol use = adolescent report of whether he or she used alcohol in the past 6 months 
(yes/no). 1Males: n = 269; females: n = 252. 2Males: n = 232; females: n = 213. 3Males: n = 228; females: n = 215. 4Males: n = 214; fe-
males: n = 207.

Fully constrained models

 The fully constrained, autoregressive, cross-lagged path 
model tested in this study is shown in Figure 1. This model 
was built in several steps. First, we imposed an autoregres-
sive structure, such that depressive and conduct disorder 
symptoms and alcohol use at each grade were predicted by 
the same behavior at the prior grade, with respective stabil-
ity paths for depressive and conduct disorder symptoms, 
and alcohol use constrained to equality over time. Second, 
we estimated prospective paths between depressive and con-
duct disorder symptoms and alcohol use, over and above the 
stability paths. These cross-lagged paths were assumed to be 
time invariant and thus were constrained to be equal across 
grades. Third, we also estimated within-time covariances be-
tween the residuals of the variables at Grades 7–9 and fi xed 
each specifi c residual covariance to be equal across grades. 
Taken together, the fully constrained model adequately fi t the 
adolescent-report data, χ2(51, N = 521) = 102.75, p < .001 

(CFI = .95; RMSEA = .04), and the parental-report data, 
χ2(51, N = 521) = 85.87, p < .01 (CFI = .97; RMSEA = .04).

Time invariance of effects

 Next, we examined whether within-grade covariances and 
stability coeffi cients freed in a stepwise, sequential fashion 
would improve model fi t. Model fi t did not change signifi -
cantly when covariances and stability coeffi cients were freed 
with adolescent data. However, the path between sixth- and 
seventh-grade conduct disorder symptoms was smaller than 
the paths at other time points in the adolescent data, �χ2(1) 
= 21.00, p < .001. For parental data, results indicated that 
the residual covariance between alcohol use and depres-
sive symptoms in eighth grade was weaker relative to the 
same association at other grades in the parental report data, 
�χ2(1) = 4.62, p < .05. Moreover, the path between eighth- 
and ninth-grade alcohol use was larger relative to the paths, 
�χ2(1) = 4.27, p < .05, whereas the path between seventh- 
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FIGURE 1. Autoregressive, cross-lagged path model examining prospective relations among depressive (DEP) and conduct disorder (CD) symptoms and alcohol 
use (ALC) in early adolescence. Notes: Bold lines indicate paths of interest. Within-time correlations between depressive symptoms, conduct problems, and 
alcohol use at Grade 6, as well as within-time correlations between the residuals of the variables at Grades 7–9, were included in the model. They are omitted 
from fi gure for sake of parsimony.

FIGURE 2. Path model examining depressive (DEP) and conduct disorder (CD) symptoms as risk factors for alcohol use (ALC) in early adolescence. Notes: 
Only signifi cant (p < .05) paths shown. Bold lines indicate paths of interest. Unstandardized B coeffi cients are provided (with standard errors in parentheses).
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and eighth-grade conduct disorder symptoms was smaller, 
�χ2(1) = 5.13, p < .05, than it was at other time points. 
These results indicated partial invariance in the stability 
coeffi cients and residual covariances over time.
 In terms of the cross-lagged effects, there was no evi-
dence for non-invariance across time in the adolescent data. 
This suggested that the strength of prospective associations 
between depressive or conduct disorder symptoms and alco-
hol use did not vary across grades according to self-report 
ratings. Conversely, the prospective path between sixth-grade 
depressive symptoms and seventh-grade alcohol use was 
stronger than at other time points in the parental report data, 
�χ2(1) = 6.18, p < .05, suggesting partial invariance in the 
prospective associations between adolescent depression and 
alcohol use among the parent ratings.
 The fi nal models were a good fi t with the adolescent data, 
χ2(50, N = 521) = 81.75, p < .01 (CFI = .97; RMSEA = .04), 
and parental data, χ2(47, N = 521) = 65.68, p < .05 (CFI = 
.98; RMSEA = .03). Figures 2A and 2B illustrate models 
with adolescent and parental data, respectively. Regarding 
the model with adolescent-report data, both depressive and 
conduct disorder symptoms were unique and consistent pre-
dictors of subsequent alcohol use over and above prior use. 
The strength of risk did not vary signifi cantly across grades 
for depressive symptoms (β range: .09–.13) or conduct disor-
der symptoms (β range: .09–.14). (Although paths were fi xed 
over time for both depression and conduct disorder symp-
toms, standardized betas differ over time. This is because 
standardized estimates are derived from the standard devia-
tion and exact predictive model for each dependent variable, 
which often varies from one time point to the next.) Results 
with parental ratings of adolescent behavior indicated that 
conduct disorder symptoms consistently increased risk of 
alcohol use across grades over and above prior use (β range: 
.06–.09). However, only depressive symptoms observed by 
parents in sixth grade increased the risk of subsequent (sev-
enth grade) alcohol use over and above prior use (β = .24). 
Depressive symptoms in seventh and eighth grades did not 
signifi cantly predict alcohol use in eighth and ninth grades, 
respectively. Results were replicated using ethnicity (racial 
minority vs. White) and then total household family income 
as covariates in the model.

Gender differences

 Using the best-fi tting models for adolescent and parental 
data, we then tested whether the strength of paths between 
depressive and conduct disorder symptoms and alcohol use 
varied by adolescent gender using multiple group analyses. 
Initial tests with paths of interest constrained to be equal 
across gender indicated that the multiple group model fi t the 
adolescent data adequately, χ2(116, N = 521) = 154.60, p < 
.01 (CFI = .97; RMSEA = .04), as well as the parental data, 
χ2(112, N = 521) = 129.54, p = .12 (CFI = .99; RMSEA = 

.03). When the prospective paths from depressive and con-
duct disorder symptoms to alcohol use were freed to vary 
between males and females, model fi t did not improve with 
adolescent or parental data—for adolescent data, �χ2(2) = 
1.74, p = .42; for parental data, �χ2(1) = 1.20, p = .27. Thus, 
both self- and parent-report data indicate that risk for alcohol 
use conferred by depressive and conduct disorder symptoms 
do not differ between male and female adolescents.

Discussion

 The current study was designed to examine the asso-
ciation between adolescent depression and early adolescent 
alcohol use addressing several methodological limitations in 
previous studies. Specifi cally, we assessed effects annually 
for 4 years during the early adolescent period (~12–15 years, 
representing sixth to ninth grades); we controlled for the 
most common comorbid condition for alcohol use, conduct 
disorder; we analyzed data from two different informants 
(adolescent self-report vs. parental report); and we tested 
moderation by gender. Results suggested that depressive 
symptoms were associated with increased risk for alcohol 
use during early adolescence, even while controlling for 
conduct disorder. However, effects differed depending on 
informant. For youth self-report, a consistent and positive 
association between depressive symptoms and alcohol use 
1 year later was established throughout our window of as-
sessment. In contrast, according to parental report, only very 
early adolescent depressive symptoms and alcohol use (sixth 
to seventh grades, representing ages 12–13) were signifi cant-
ly associated, with other time points indicating no evidence 
for an association. These effects were found controlling for 
the presence of conduct disorder and were not moderated by 
gender.
 The broader literature has suggested mixed fi ndings 
regarding the role of depression as a risk factor for the 
development of early alcohol use and alcohol problems. It 
is not unusual to fi nd seemingly discrepant fi ndings as to 
whether depression is prospectively associated with alcohol 
use even within study based on measures and time frames 
used in the analyses (McCarty et al., 2011b). Of particular 
note, our recent review of this literature has suggested that 
studies using samples earlier in adolescence, studies measur-
ing substance use within the past year or less (as opposed 
to measuring lifetime use), studies using community or 
school-based samples, and studies examining shorter term 
associations between depression and substance use were 
more likely to report positive associations (McCarty et al., 
2011b). The current study has each of these methodological 
characteristics and yielded a positive association between 
depressive symptoms and substance use. Measurement and 
methodological choices may have greater infl uence on study 
fi ndings for depression and alcohol use (in comparison with 
conduct problems and alcohol use) because associations be-
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tween depression and alcohol use appear to be generally less 
robust. In a previous study using the same sample, depres-
sive symptoms were elevated for the earliest substance users 
(those who had used by the fall of sixth grade) but were not 
associated with time to onset of alcohol use after sixth grade 
(McCarty et al., 2011a).
 Prospective associations between conduct problems and 
alcohol use were signifi cant for all time points and for parent 
and child informants, showing developmental consistency. 
These results are generally consistent with other studies 
that suggest conduct problems are a strong predictor of al-
cohol use, but the fi ndings add to the existing literature by 
explicitly demonstrating similarity over time in the effects 
of conduct problems through empirical model comparisons. 
One previous study has examined the effects of past con-
duct disorder on substance use disorders at different ages in 
adolescence, suggesting that the effects are stronger earlier 
in adolescence (ages 13, 14, and 15) compared with later in 
adolescence (age 16) (Sung et al., 2004). However, the cur-
rent study differs in that we tested the proximal effects of 
conduct disorder (and depression) in the prior year instead 
of using a static measure of “any past disorder.” We also 
examined an earlier developmental time frame (correspond-
ing to ages 12, 13, 14, and 15), and thus did not have the 
opportunity to replicate the previously observed weakening 
of the association at age 16.
 There are several potential explanations for the different 
fi ndings regarding depressive symptoms across informant. 
For example, it is possible that parents’ ability to detect 
depressive symptoms among their children is low because 
many of the symptoms involve assessment of internal feel-
ings, states, and cognitions that may not be readily shared 
by parent and child, particularly in the absence of behavioral 
problems (Rockhill et al., 2007). As adolescents age and 
spend more time away from parents and out-of-the-home 
context, observation of these symptoms may become even 
more diffi cult for parents. Another possibility is that de-
pressive symptoms with an early onset are indicative of a 
different and more heterogeneous developmental pathway, 
with more susceptibility to broader behavioral problems 
like alcohol use. This is in contrast to depressive symptoms 
that emerge later in development when symptoms are more 
prevalent but also are more strongly linked to increased risk 
for recurrent depression in adulthood (Alpert et al., 1999; 
Harrington, 2001; Weissman et al., 1999). This may be par-
ticularly true if depressive symptoms are prominent enough 
to be noticed by parents.
 No gender differences emerged in the associations be-
tween depressive symptoms and alcohol use for boys versus 
girls. Selective studies have found differential effects (Flem-
ing et al., 2008; Marmorstein, 2009; Mason et al., 2007), 
although these studies have been inconsistent as to whether 
associations are greater for girls or boys. A number of stud-
ies have also tested for but not found gender differences in 

the association between depressive symptoms and alcohol 
use (McCarty et al., 2011b).
 The strengths of this study include the prospective, 
multiwave annual measurement of depressive and conduct 
disorder symptoms and the use of a large, ethnically diverse 
community-based sample. Nonetheless, several limitations 
should be acknowledged. First, much of the data, including 
substance use, were assessed via self-report. The greater 
consistency for youth-reported depression and substance 
use found in the current and previous studies may, to some 
extent, refl ect method variance. There was no external 
validation of substance use, but other research indicates 
that individuals’ self-reports of substance use in surveys of 
this type are reliable and valid (Stone and Latimer, 2005). 
A second limitation is generalizability in that the study 
sample comprises youth residing in the metropolitan area of 
Seattle, and alcohol use patterns likely differ from youth in 
other parts of the country, as well as from suburban or rural 
locations (Way et al., 1994). Third, depressive symptoms in 
the sample did not demonstrate an overall increase over the 
developmental window examined in this study, which may 
have been affected by selecting students for the study on the 
basis of conduct problems and depressive symptoms or by 
repeated measurement (Angold et al., 2002). Finally, other 
emotional and behavioral problems, including anxiety and 
inattention/impulsivity, were not included in models but may 
be important in providing a more complete understanding of 
the role of psychopathology in the development of alcohol 
use in early adolescence.
 Despite these limitations, the study offers important 
implications for alcohol use prevention and research. These 
results indicate that conduct disorder symptoms and depres-
sive symptoms are both important indicators of risk for early 
use of alcohol across early adolescence—a time in which use 
is associated with particularly pernicious consequences—and 
provide further support toward a possible “internalizing 
pathway” to alcohol use (Hussong et al., 2011). Youth with 
elevated conduct problems, whether with or without depres-
sive symptoms, are clearly at risk for the development of 
alcohol use. Although parental assessment of youth depres-
sion is not as reliable an indicator of risk for early alcohol 
use, there may be some utility in considering parental report 
of depression for early-onset symptoms. However, youth-
reported depressive symptoms are more reliable in their as-
sociation with later alcohol use. An important design feature 
of the current study was examining depressive symptoms as 
a unique predictor over and above conduct disorder symp-
toms. Our fi ndings suggest that depressive symptoms serve 
a unique role in predicting early adolescent substance use. 
Overall, early intervention to reduce both depressive symp-
toms and conduct problems may be a useful way to interrupt 
trajectories leading to early adolescent alcohol use. Devel-
opment and testing of interventions that explicitly address 
co-occurring depression, conduct problems, and alcohol 
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use or that target common risk factors may help reduce the 
likelihood that these clinical comorbidities will persist and 
adversely affect multiple aspects of development.
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