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ABSTRACT. Objective: The aims of this study were to examine the 
time-varying developmental associations between conduct problems and 
early alcohol use in girls between ages 11 and 15 and to test the moderat-
ing role of race. Method: The study is based on annual, longitudinal data 
from oldest cohort in the Pittsburgh Girls Study (n = 566; 56% African 
American, 44% White). Two models of the association between conduct 
problems and alcohol use were tested using latent growth curve analyses: 
conduct-problem-effect (conduct problems predict time-specifi c varia-
tion in alcohol use trajectory) and alcohol-effect (alcohol use predicts 
time-specifi c variation in conduct problem trajectory) models. Results:
Girls’ conduct problems and alcohol use increased over ages 11-15. 

Results provided support for a conduct-problem-effect model, although 
the timing of the associations between conduct problems and alcohol use 
differed by ethnicity. Among White girls, conduct problems prospectively 
predicted alcohol use at ages 11-13 but not later, whereas among African 
American girls, prospective prediction was observed at ages 13-14 but 
not earlier. Conclusions: Study fi ndings indicate developmental differ-
ences in the time-varying association of conduct problems and alcohol 
use during early adolescence for African American and White girls. Eth-
nic differences in the development of alcohol use warrant further study, 
and have potential implications for culture-specifi c early screening and 
preventive interventions. (J. Stud. Alcohol Drugs, 71, 544-553, 2010)
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THE LINK BETWEEN CONDUCT PROBLEMS and 
adolescent alcohol use is robust (see reviews by Cerda 

et al., 2008, and White and Gorman, 2000). However, the 
direction of the developmental association between conduct 
problems and alcohol use over time remains unclear. Spe-
cifi cally, conduct problems may predict alcohol use, alcohol 
use may predict conduct problems, or conduct problems and 
alcohol use may reciprocally infl uence one another (e.g., 
Huang et al., 2001; White et al., 1993; Young et al., 2008). 
Alternatively, both conduct problems and alcohol use may 
be predicted by common risk factors (White, 1997). Few 
studies have focused on the time-varying (i.e., year-to-year) 
associations between conduct problems and alcohol use in 
females, although females are at increased risk for conditions 
that are comorbid with substance use (Costello et al., 2006). 

Furthermore, little is known about racial/ethnic differences 
in the association between conduct problems and alcohol 
use. Greater understanding of the time-varying association 
between conduct problems and alcohol use during early 
adolescence, a period when alcohol use begins to emerge, 
has implications for revealing etiologic mechanisms, and 
informing the timing and content of alcohol prevention ef-
forts. We use longitudinal data, collected annually, from the 
Pittsburgh Girls Study (PGS) to test two models of the time-
varying association between conduct problems and alcohol 
use during early adolescence, and the moderating effects of 
race/ethnicity, in African American and White girls.
 Adolescent females are less likely to report alcohol use, 
compared with their male counterparts, and tend to drink 
smaller quantities with less frequency (e.g., Johnston et al., 
2009; Tucker et al., 2003). Nevertheless, the narrowing gen-
der gap in rates of substance use (Johnston et al., 2009) and 
females’ greater risk for conditions that are comorbid with 
substance use compared with males (Costello et al., 2006) 
urge the need for increased understanding of factors, such as 
conduct problems, that may infl uence the course of alcohol 
use in order to prevent alcohol-related harm in females. In 
addition, racial/ethnic differences in patterns of alcohol use 
have been identifi ed, such that African American youth tend 
to have later onset (e.g., Wallace et al., 2003), and somewhat 
distinct developmental trajectories of alcohol use compared 
with White youth (Flory et al., 2006; Tucker et al., 2003). 
Little is known about possible racial/ethnic differences in the 
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role of conduct problems in relation to the development of 
alcohol use, although some research suggests that externaliz-
ing behaviors may be a more important predictor of alcohol 
use in White, compared with African American, girls (e.g., 
Chung et al., 2008).
 Conduct problems tend to increase through adolescence 
(Fontaine et al., 2009; Odgers et al., 2008) and have been 
shown to generally precede and predict the onset of alcohol 
use (e.g., Sartor et al., 2007). Females are less likely to have 
conduct problems, compared with males (Fontaine et al., 
2009). However, some studies suggest a stronger association 
between disruptive behavior disorders and substance use in 
girls, compared with boys (e.g., Hops et al., 1999; White and 
Hansell, 1996). Because of the low prevalence of conduct 
problems in girls, few studies have examined the develop-
mental course of conduct problems in females. Emerging 
data from the PGS, a large urban community sample of girls, 
document an increase in conduct problems during adoles-
cence and also suggest higher prevalence of conduct disorder 
among African American, compared with White, girls, even 
after controlling for socioeconomic status (Keenan et al., 
submitted for publication). Importantly, poverty (i.e., receipt 
of public assistance) was associated with roughly a doubling 
of the rate of conduct disorder in both African American 
and White girls at ages 7-14, suggesting contextual factors 
that may amplify risk for conduct disorder (Keenan et al., 
submitted for publication). This study will begin to address 
gaps in knowledge regarding the development of conduct 
problems in relation to alcohol use during early adolescence 
in African American and White females.
 The co-occurrence of conduct problems with alcohol and 
other drug use may refl ect a common etiological process or 
common risk factors. For example, conduct disorder and 
substance-use disorder were found to load on a single ex-
ternalizing behaviors factor (e.g., Young et al., 2000), and a 
large proportion of the association between conduct disorder 
and substance-use disorder may refl ect common genetic li-
ability (e.g., Slutske et al., 1998). Little is known, however, 
about the time-varying nature of the association between 
conduct problems and alcohol use during early adolescence; 
thus, more fi ne-grained (i.e., year-to-year) analysis of the 
association may provide clues to processes underlying their 
co-occurrence.
 We test two main models that have been proposed to ex-
plain the time-varying association between conduct problems 
and alcohol use. A “conduct-problem-effect” model proposes 
that conduct problems increase risk for alcohol use (White 
et al., 1993) and is supported by research suggesting the role 
of conduct disorder in facilitating the shift from substance 
use to substance-use disorder (Costello and Erkanli, 1999) 
and more rapid progression to dependence (White et al., 
2001). Alternatively, an “alcohol-effect” model proposes that 
alcohol use may facilitate the development and maintenance 
of conduct problems. According to this model, the pharma-

cological effects of alcohol or activities related to obtaining 
and consuming alcohol may motivate or exacerbate conduct-
disordered behavior (White et al., 1993).
 Only a few studies have tested time-specifi c developmen-
tal associations between alcohol use and conduct problems 
in adolescence, especially with annual assessments starting 
in early adolescence, and none to date have tested for pos-
sible ethnic differences. One longitudinal study of males, 
which included three assessments at 3-year intervals over 
ages 12-18, found support for a conduct-problem-effect 
model, in which antisocial behavior led to increased alcohol 
use during adolescence (White et al., 1993). An extension 
of this work showed that the prospective association be-
tween aggression and alcohol use was stronger in females, 
compared with males (White and Hansell, 1996). Another 
longitudinal study, which involved a large sample of stu-
dents in Scotland who were assessed bi-annually over ages 
11-15, also provided support for a “risk-factor” model, 
as well as some evidence for reciprocal effects over time, 
particularly for females (Young et al., 2008). Huang et al. 
(2001) examined annual (with one 2-year lag), reciprocal, 
cross-lagged associations between alcohol use and interper-
sonal aggression during high school. They found reciprocal 
effects in later adolescence even when common risk factors 
were controlled and also found that gender did not moderate 
the observed relationships. Other studies that include data 
collected in late adolescence (e.g., ages 17-18) also found 
reciprocal relations between substance use and externalizing 
behaviors, such as violence and aggression (e.g., White et 
al., 1999). Thus, existing studies provide some support for 
both conduct-problem-effect and reciprocal-infl uence models 
but provide limited information on race/ethnic differences in 
the development of these two behaviors.
 The goals of the current study were to examine the 
cross-sectional and prospective time-varying associations 
between conduct problems and alcohol use in girls during 
early adolescence, a time when alcohol use starts to emerge, 
and the extent to which these associations were moderated 
by race/ethnicity. We tested conduct-problem-effect and 
alcohol-effect models of the association between conduct 
problems and alcohol use. The models tested time-specifi c 
effects—that is the contemporaneous effects (i.e., cross-sec-
tional associations) and prospective effects (i.e., prediction 
of behavior 1 year later) of conduct problems on the course 
of alcohol use, and, conversely, of alcohol use on the course 
of conduct problems using latent growth curve analyses. We 
hypothesized that a conduct-problem-effect model would 
be supported when using annual data collection during 
early to mid-adolescence. Because of limited data on racial/
ethnic differences in these associations, we had no hypoth-
esis regarding ethnic differences in the association between 
conduct problems and alcohol use. This study adds to the 
literature on the early development of alcohol use by focus-
ing on females and by testing for differences by ethnicity in 
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the concurrent and prospective associations between conduct 
problems and alcohol use.

Method

Sample description

 The PGS (N = 2,451) involves an urban community 
sample of four cohorts of girls, ages 5-8 at the fi rst assess-
ment, and their primary caretaker, who have been followed 
annually according to an accelerated longitudinal design. To 
identify the study sample, low-income neighborhoods were 
oversampled, such that neighborhoods in which at least 25% 
of families were living at or below poverty level were fully 
enumerated and a random selection of 50% of households 
in all other neighborhoods were enumerated (see Hipwell et 
al., 2002, for details on study design and recruitment). The 
analyses of growth in alcohol use and conduct problems pre-
sented here use 5 years of data collected in the oldest cohort 
during early adolescence, covering ages 11-15. To examine 
possible moderating effects of African American and White 
ethnicity/race on alcohol use and conduct problems, we ex-
cluded the small number of girls (n = 32) representing other 
ethnicities, resulting in an analysis sample of 566 African 
American (56.2%, n = 318) and White (43.8%, n = 248) 
girls who participated in at least one assessment at ages 11-
15. At the age 11 assessment, the majority of caretakers were 
female (92.3%), most (55.4%) were cohabiting with a spouse 
or domestic partner, and about half (51.5%) completed 12 or 
fewer years of education. Caregivers’ ages ranged from 25 to 
76 years (M = 39.76, SD = 8.61). Retention over follow-up 
was high, with an average participation rate of 91.3% over 
the 5 years of data collection. There were no statistically sig-
nifi cant differences between retained participants and those 
lost to follow-up on any variables used in this study (i.e., 
race, alcohol use, conduct problems, parent alcohol use, and 
family poverty).

Data collection

 Separate in-home interviews for both the girl and care-
taker were conducted annually by trained interviewers using 
a laptop computer. At each assessment, girls reported on 
their alcohol use in the past year, and caretakers reported 
on the girl’s conduct problems and their own alcohol use 
in the past year. All study procedures were approved by the 
University of Pittsburgh Institutional Review Board. Families 
were compensated for their participation.

Measures

Alcohol use. Girls reported on any use (i.e., sips, tastes, 
or full “standard drinks”) of beer, wine, or distilled spirits in 

the past year in response to items adapted from the Rutgers 
Health and Human Development Project (Pandina et al., 
1984). At age 11, of those who reported drinking alcohol 
in the past year, 54 girls reported drinking alcohol less than 
once per month, and 5 girls reported drinking at least one 
time per month. The frequency of alcohol use increased 
every year. At age 12, 76 girls reported drinking alcohol 
less than once per month, and 11 girls reported drinking at 
least one time per month. At age 13, 93 girls reported drink-
ing alcohol less than once per month, and 8 girls reported 
drinking at least one time per month. At age 14, 130 girls 
reported drinking alcohol less than once per month, and 18 
girls reported drinking at least one time per month. Finally, 
at age 15, 138 girls reported drinking alcohol less than once 
per month, and 30 girls reported drinking alcohol at least 
one time per month. Because of the low variability in the 
frequency of alcohol use, past-year reports of any alcohol 
use (coded 0 = no, 1 = yes) at ages 11-15 were used.

Conduct problems. Conduct problems were assessed using 
caretaker reports on the Child Symptom Inventory–Fourth 
Edition (CSI-4; Gadow and Sprafkin, 1994), when girls 
were ages 11-13 and the Adolescent Symptom Inventory–
Fourth Edition (ASI-4; Gadow and Sprafkin, 1998), when 
girls were ages 14-15. We used parental report rather than 
girl self-report of conduct problems to avoid shared method 
variance with girls’ self-report of alcohol use. The mean of 
caretaker-reported conduct problems ranged from 0.89 (SD
= 1.56) at age 12 to 1.52 (SD = 2.62) at age 15. The mean of 
child-reported conduct problems ranged from 0.93 at age 11 
(SD = 1.51) to 1.53 at age 15 (SD = 2.06). The association 
between caretaker and child report of conduct problems at 
each year was moderate in magnitude (range: r = .28, p < 
.001 at age 11 to r = .47, p < .001 at age 14). The CSI-4 and 
ASI-4 include Diagnostic and Statistical Manual of Mental 
Disorders, Fourth Edition (DSM-IV) symptoms (e.g., tru-
ancy, stealing) of conduct disorder (American Psychiatric 
Association, 1994) scored on a 4-point scale (0 = never to 3 
= very often). Adequate concurrent validity, and sensitivity 
and specifi city of conduct-disorder symptom scores to clini-
cians’ diagnoses have been reported for the CSI-4 and ASI-4 
(Gadow and Sprafkin, 1994, 1998). In the present study, the 
average internal consistency coeffi cient across the 5 years of 
data was  = .72, with values ranging from  = .66 (age 13) 
to  = .79 (age 14).

Covariates. Two demographic variables—race (1 = White,
2 = African American) and receipt of public assistance, 
based on caretaker report, at age 11 (0 = no assistance, 1 = 
received assistance)—were included as covariates. At age 11, 
12.7% of White caregivers reported receiving public assis-
tance, compared with 36.5% of African American caregivers, 

2(1) = 38.47, p < .001. We controlled for public assistance 
because of the confound between race/ethnicity and socio-
economic status.
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 We also controlled for the caretaker’s report of their own 
alcohol use and antisocial behavior when the girl was age 11 
to account for the possible genetic and environmental infl u-
ences associated with the caretaker on girls’ conduct prob-
lems and alcohol use. Caretakers completed the Alcohol Use 
Disorders Identifi cation Test (Babor et al., 1992), which is a 
10-item measure assessing past-year quantity and frequency 
of drinking and alcohol-related problems using 3- and 
5-point response formats. To assess lifetime antisocial be-
havior, caretakers completed the 46-item Antisocial Behavior 
Checklist-Lifetime (ABC-L; Zucker and Noll, 1980). The 
ABC-L measures frequency of the caretaker’s participation 
in a variety of antisocial activities in adolescence (e.g., lying 
to parents, being suspended from school) and in adulthood 
(e.g., resisting arrest, defaulting a debt). The scores for each 
item ranged from 0 (never) to 3 (often).

Data analytic plan

 Latent growth curve models (LGCMs) were used to char-
acterize change in girls’ alcohol use (dichotomous variable: 
any vs. no use) and conduct problems (continuous variable) 
over ages 11-15. Because alcohol use is a binary variable, 
alcohol-use models were estimated using a weighted least 
squares estimator, and because conduct problems is an 
ordinal variable, these models were estimated using a ro-
bust maximum likelihood estimator in Mplus 5.2 (Muthén 
and Muthén, 2008). Missing data on dependent variables 
were handled through the use of the expectation maximiza-
tion algorithm. For unconditional growth models, 566 cases 
were used; sample size for other analyses varied between 
n = 492-503 because of missing data for covariates. Model 
fi t was evaluated using the chi-square goodness-of-fi t test, 
comparative fi t index (CFI), Tucker-Lewis index (TLI), 
and root mean square error of approximation (RMSEA). 
For CFI and TLI, we used the conventional cutoff .90 or 
greater for acceptable fi t and .95 or greater for good fi t. 
RMSEA values between .05 and .08 represent acceptable 
fi t, and values less than .05 indicate good fi t (McDonald and 
Ho, 2002).
 We fi rst estimated unconditional LGCMs separately for 
alcohol use and conduct problems and then examined mul-
tiple group models to test for racial differences in growth 
parameters. Time points were fi xed incrementally to refl ect 
the annual assessment schedule (e.g., age 11 fi xed at 0, age 
12 fi xed at 1, age 13 fi xed at 2). We expected that the inter-
cept variance and slope mean and variance parameters would 
be signifi cant, indicating a steady increase in alcohol use and 
conduct problems in girls from age 11 to 15 years. To test for 
racial differences on growth parameters (i.e., intercept level 
and growth over time in alcohol use), we examined a series 
of nested multiple group models. Each of these nested mod-
els constrained a single parameter (e.g., intercept variance) 
to be equal for African American and White girls. We used a 

chi-square difference test to compare each nested model with 
the base model (i.e., the model that assumed the parameter 
to be unequal across races). If the constraint did not result 
in a signifi cantly worse fi t over the base model, the param-
eter was assumed to be equal for both races. In the multiple 
group analyses, we expected signifi cantly higher initial 
alcohol use among White, compared with African Ameri-
can, girls (e.g., Johnston et al., 2009) but greater severity of 
conduct problems among African American, compared with 
White, girls (Keenan et al., submitted for publication).
 Preliminary analyses suggested that alcohol and conduct 
problems did not meet a common factor model until age 15. 
(These data are not presented here but are available from the 
corresponding author on request.) Thus, we concluded that 
our data did not support a common factor model during this 
developmental window and did not pursue it further.
 To examine whether race moderated the time-varying 
associations between conduct problems and alcohol use, we 
ran four multiple group models (i.e., contemporaneous and 
prospective versions of the conduct-problem-effect model, 
and contemporaneous and prospective versions of the alco-
hol-effect model) comparing African American and White 
girls. To control for possible confounds with family-level 
processes, receipt of public assistance and caretaker alcohol 
use and antisocial behavior were included as time-invariant 
covariates in all models. In the fi rst pair of models, conduct 
problems were used as a time-varying predictor of growth 
in alcohol use, testing contemporaneous and prospective 
associations in separate models. Specifi cally, in Model 1, to 
investigate the extent to which conduct problems accounted 
for within-time (concurrent) elevations in alcohol use, we 
estimated a LGCM in which indicators of parent-reported 
conduct problem scores at ages 11, 12, 13, 14, and 15 served 
as predictors of individual variability in girls’ alcohol use 
at ages 11, 12, 13, 14, and 15, respectively. This model 
evaluated whether conduct problems were cross-sectionally 
associated with alcohol use above and beyond what was 
expected based on the individual-specifi c underlying devel-
opmental trajectory of alcohol use. In Model 2, we tested 
whether conduct problems predicted alcohol use in the next 
year, such that conduct problems at ages 11, 12, 13, and 14 
were used to predict individual variability in alcohol use at 
ages 12, 13, 14, and 15, respectively. This model evaluated 
whether conduct problems uniquely predicted elevations in 
alcohol use above and beyond what was expected based on 
the individual specifi c underlying trajectory of alcohol use 1 
year later.
 Next, we examined the extent to which alcohol use ex-
erted time-specifi c infl uences on the development of conduct 
problems in girls. In Model 3, we examined the contem-
poraneous infl uence of alcohol use on growth in conduct 
problems (similar to Model 1). For Model 4, we examined 
whether alcohol use prospectively predicted conduct prob-
lems 1 year later (similar to Model 2).
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Results

Unconditional multiple group latent growth curve models

Alcohol use. The unconditional linear LGCM for alcohol 
use in the total sample fi t the data well: 2(6, N = 566) = 
9.39, p = .15, CFI = .99, TLI = .98, RMSEA = .03. The 
LGCM had a signifi cant mean slope (Ms = 0.19, z = 4.24, 
p = .001), indicating a steady increase in the prevalence of 
alcohol use from ages 11 to 15 years (Table 1). The Ms value 
of 0.19 can be interpreted as the increase in proportion of 
alcohol users per year (0.19 × 4 [T15 − T11 = 4 years] = 
.76), which corresponds to a 76% increase in proportion of 
users from ages 11 to 15. The variances for the intercept and 
slope were Di = .64, z = 6.28, p < .001, and Ds = .04, z = 
1.98, p = .048, respectively, indicating substantial variation 
across girls in initial use and alcohol use trajectory. Initial 
levels of alcohol use negatively, but marginally, predicted 
the alcohol-use slope factor (b = -0.11, z = -1.78, p = .075), 
such that higher initial levels of alcohol use at age 11 were 
somewhat predictive of less growth in alcohol use from ages 
11 to 15. A quadratic trend in slope was not signifi cant.
 Multiple group analyses for the unconditional LGCM of 
alcohol use revealed that the intercept, 2(1) = 6.98, p = 
.008, and slope means, 2(1) = 39.17, p < .001, were not 
equivalent for African American and White girls. African 
American girls had a signifi cantly lower intercept (i.e., fewer 
girls reporting alcohol use at age 11) and slower increase 
in alcohol use over time, compared with White girls. How-
ever, tests did not reveal any racial differences for intercept, 

2(1) = 0.20, p = .654, and slope variance, 2(1) = 0.18, 
p = .671, indicating that the intraindividual variability in 
initial and developmental course of alcohol use did not differ 
substantially between African American and White girls.

Conduct problems. Results indicate a nonlinear trajec-
tory of conduct problems, such that initial levels of conduct 
problems at age 11 are somewhat higher relative to age 12 
(Table 1). After age 12, conduct problems increased steadily 
through age 15. Overall, the average level of conduct prob-
lems in the sample was in the mild range, given that, in a 
normative sample of girls, scores greater than 2 indicated 
moderate conduct problem severity and scores greater than 

4 indicated high conduct problem severity (Gadow and 
Sprafkin, 1994). The unconditional LGCM for conduct prob-
lems fi t the data well: 2(8, n = 566) = 13.90, p = .08, CFI = 
1.00, TLI = .99, RMSEA = .04. The LGCM had a signifi cant 
mean intercept (Mi = .99, z = 13.51, p <.001), linear slope 
(Ms = -.15, z = -2.36, p = .018), and quadratic slope (Mq = 
.07, z = 4.61, p < .001). When the linear slope variance was 
estimated, tests yielded a small negative variance term. Thus, 
the linear slope variance was set to zero (cf. Ichiyama et al., 
2009). The variances for the intercept and quadratic slope 
were Di = 1.65, z = 12.56, p <.001, and Dq = .016, z = 8.14, 
p <.001, respectively, indicating substantial variation across 
girls in initial conduct problems and conduct problem trajec-
tory. The intercept and quadratic slope were not signifi cantly 
correlated.
 In the multiple group model testing for racial differences 
in growth parameters for the unconditional LGCM of con-
duct problems, chi-square difference tests revealed that the 
intercept mean was not equivalent for African American and 
White girls: 2(1) = 9.14, p = .003. African American girls 
demonstrated a signifi cantly higher intercept, suggesting that 
African American girls had higher initial levels of conduct 
problems at age 11, compared with White girls. However, 
no racial differences were identifi ed for linear slope means, 

2(1) = 0.04, p = .841, or quadratic slope means, 2(1)
= 0.24, p = .624, which suggests that the rate of increase 
in conduct problems was similar for African American and 
White girls. Additionally, differences in the intercept, 2(1) 
= 0.56, p = .454, and quadratic slope variances, 2(1) = 
2.53, p = .112, were not observed, indicating that the intra-
individual variability in initial and developmental course 
of conduct problems did not differ substantially between 
African American and White girls.

Do conduct problems predict time-specifi c elevations in 
alcohol use trajectories?

Concurrent associations (Model 1).The full multiple 
group LGCM of girls’ alcohol use, with time-invariant 
(i.e., receipt of public assistance, caretaker alcohol use, and 
caretaker antisocial behavior at age 11) and time-varying 
(concurrent conduct problems at ages 11-15) covariates fi t 

TABLE 1.    Descriptive statistics for alcohol use and conduct problems, by race, across the 5 years of assessment

Age

Variable 11 12 13 14 15

Alcohol users in the past year, % (n)
 African American 7.7 (24) 13.5 (41) 13.2 (40) 18.2 (54) 22.7 (67)
 White 14.8 (35) 19.7 (46) 26.8 (61) 42.5 (94) 45.2 (98)
Conduct problems in the past year, M (SD)
 African American 1.19 (1.82) 1.10 (1.73) 1.18 (1.87) 1.68 (2.72) 1.89 (2.94)
 White 0.78 (1.78) 0.61 (1.24) 0.72 (1.76) 0.88 (1.73) 1.06 (2.05)

Note: n = 566, representing girls who participated in at least one assessment at ages 11-15.
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FIGURE 1.    Concurrent association growth model with time-invariant and time-varying covariates for conduct problems predicting alcohol use above and be-
yond the growth in alcohol use that is accounted for by the alcohol use trajectory for African American (top) and White (bottom) girls. Signifi cant parameters 
are denoted with asterisks and bold lines, and the 95% confi dence intervals for each parameter are provided in parentheses. Residual variances for alcohol use 
variables are included. AU = alcohol use; AB = antisocial behavior; CP = conduct problems.
*p < .05; **p < .01.

the data well, 2(42, n = 493) = 46.91, p = .278, CFI = .98, 
TLI = .97, RMSEA = .022. Results are shown in Figure 1. 
Among African American girls, those with higher conduct 
problem scores at age 11 were more likely to report using 
alcohol than would be expected based on their individual 
trajectories alone (b = 0.13, z = 2.41, p =.016). For African 
American girls, conduct problems were not associated with 

alcohol use at ages 12-15, suggesting that conduct problems 
at these ages did not signifi cantly contribute to increases in 
alcohol use above and beyond girls’ individual trajectories. 
For White girls, at ages 13-15, girls with higher conduct 
problem scores were more likely to report using alcohol than 
would be expected based on their individual trajectories of 
alcohol use (at age 13: b = 0.17, z = 2.05, p =.041; at age 
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14: b = 0.27, z = 2.91, p =.004; at age 15: b = 0.17, z = 2.16, 
p = .031). Conduct problems were not concurrently associ-
ated with alcohol use beyond what would be expected by 
girls’ individual alcohol use trajectories at ages 11 and 12. 

Caretaker antisocial behavior was positively associated with 
growth in White girls’ alcohol use.

Prospective associations (Model 2). The full multiple 
group LGCM of alcohol use with time-invariant and time-

FIGURE 2.    Prospective association growth model of alcohol use with time-invariant and time-varying covariates for conduct problems predicting alcohol use 
above and beyond the growth in alcohol use 1 year later that is accounted for by the alcohol use trajectory for African American (top) and White (bottom) girls. 
Signifi cant parameters are denoted with asterisks and bold lines, and the 95% confi dence intervals for each parameter are provided in parentheses. Residual 
variances for alcohol use variables are included. AU = alcohol use; AB = antisocial behavior; CP = conduct problems.
*p < .05; **p < .01; ***p < .001.
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varying (conduct problems at ages 11-14 as prospective 
predictors of alcohol use) covariates resulted in acceptable 
fi t to the data, 2(38, n = 503) = 44.05, p = .231, CFI = .98, 
TLI = .97, RMSEA = .025. Results are shown in Figure 2. 
For African American girls, conduct problems at age 13 (b
= 0.09, z = 2.01, p = .044) and age 14 (b = 0.07, z = 2.78, 
p = .005) predicted increases in alcohol use at ages 14 and 
15, respectively, beyond what would be expected by girls’ 
individual alcohol use trajectories. Conduct problem scores 
at ages 11 and 12 did not exert a time-lagged infl uence on 
alcohol use at age 12 or 13, respectively, beyond what would 
be expected by their individual alcohol trajectories in African 
American girls. For White girls, conduct problems at age 11 
(b = 0.09, z = 2.36, p = .018), age 12 (b = 0.13, z = 2.34, p
= .019), and age 13 (b = 0.27, z = 3.36, p < .001) predicted 
increases in alcohol use at ages 12, 13, and 14, respectively, 
beyond what would be expected by girls’ individual trajec-
tories of alcohol use. Conduct problems at age 14, however, 
did not prospectively predict alcohol use at age 15 beyond 
what would be expected by White girls’ individual alcohol 
use trajectories.

Does alcohol use predict time-specifi c elevations in 
conduct problem trajectories?

Concurrent associations (Model 3). The full multiple 
group LGCM of conduct problems with time-invariant and 
time-varying (concurrent alcohol use at ages 11-15) covari-
ates did not fi t the data well, 2(66, n = 492) = 163.70, p < 
.001, CFI = .87, TLI = .81, RMSEA = .072, suggesting that 
alcohol use did not clearly predict within-time elevations in 
conduct problem trajectories for either racial/ethnic group.

Prospective associations (Model 4). Similar to Model 3, 
the full multiple group LGCM with time-invariant and time-
varying (alcohol use at ages 11-14) covariates had relatively 
poor fi t to the data: 2(49, n = 503) = 156.20, p < .001, CFI 
= .80, TLI = .87, RMSEA = .077, suggesting that alcohol use 
did not prospectively predict conduct problems, beyond what 
would be expected by girls’ individual trajectories. Based 
on the results from Models 3 and 4, we concluded that the 
hypothesis that alcohol use predicts time-specifi c elevations 
in conduct problems in African American and White girls 
during early adolescence is not supported by the data (path 
results for Models 3 and 4 are available from the correspond-
ing author on request).

Discussion

 Consistent with previous studies, we found that alcohol 
use and conduct problems increased steadily in adolescent 
girls between ages 11-15. Results from contemporaneous 
and prospective analyses of the time-varying association be-
tween conduct problems and alcohol use provide further sup-
port for a conduct-problem-effect model, in which conduct 

problems predict alcohol use, in both African American and 
White girls during early adolescence. In contrast, the data 
did not provide support for an alcohol effect, replicating re-
sults obtained in some longitudinal studies (e.g., White et al., 
1993; Young et al., 2008). Study results extend the existing 
literature by documenting ethnic differences in the develop-
ment of girls’ conduct problems during early adolescence, 
and characterizing differences in the timing of the effect of 
conduct problems on alcohol use trajectories in White and 
African American girls.
 For the sample as a whole, the prevalence of alcohol use 
through age 15 was similar to that reported by girls in a na-
tional survey (Substance Abuse and Mental Health Services 
Administration, 2008). The lower, on average, level of alco-
hol use through early adolescence among African American 
girls, compared with White girls, also is consistent with 
other studies (e.g., Flory et al., 2006). By contrast, the preva-
lence of conduct problems in the study sample was higher, 
but in the mild range overall, compared with rates reported 
for girls in other community surveys (e.g., Maughan et al., 
2004), and likely refl ects the oversampling of girls from 
disadvantaged neighborhoods in the PGS. The higher rate, 
on average, of parent-reported conduct problems among Af-
rican American girls, compared with White girls, also likely 
refl ects, in part, the greater proportion of African American 
families living in poverty in the study sample, given that 
poor neighborhood conditions are associated with conduct 
problems (Fontaine et al., 2009; Keenan et al., submitted 
for publication). Of note, the data also suggest a short-term 
decrease in parent-reported conduct problems at age 12, 
which may refl ect a time-specifi c developmental transition 
(e.g., starting middle school) that warrants replication in 
other cohorts and samples.
 The contemporaneous and prospective models of the 
time-varying association of conduct problems on girls’ 
trajectory of alcohol use suggest ethnic differences in the 
timing and nature of the association of conduct problems 
as a risk factor for alcohol use in early adolescence. Among 
African American girls, greater conduct problem severity 
had a contemporaneous effect on alcohol use only at age 
11. In contrast, among White girls, greater conduct problem 
severity had a contemporaneous effect on alcohol use at ages 
13-15. Findings from the prospective associations between 
conduct problems and alcohol use indicate that, among Afri-
can American girls, conduct problem severity at ages 13-14 
prospectively predicted alcohol use at ages 14-15, respective-
ly. However, among White girls, conduct problem severity at 
ages 11-13 prospectively predicted time-specifi c increases 
in alcohol use 1 year later, at ages 12-14, respectively. The 
time-specifi c pattern of fi ndings for White girls in this study 
is strikingly similar to that reported for a primarily White 
(90%) sample of males followed over ages 12-18 (White et 
al., 1993), specifi cally in terms of prospective prediction at 
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younger ages, and later emergence of concurrent associations 
of conduct problems and alcohol use. 
 Although a conduct-problem-effect model of the as-
sociation between conduct problems and alcohol use was 
supported for both White and African American girls, ethnic 
differences in the timing of the associations were observed, 
suggesting that distinct developmental processes underlie 
the association in White and African American girls. Among 
White girls, the early prospective association between con-
duct problems and alcohol use may be interpreted in terms 
of the acquired preparedness model (Anderson et al., 2003), 
which proposes that parental infl uences (i.e., caretaker 
antisocial behavior) and trait disinhibition (e.g., manifest 
as conduct problems) infl uence the formation of alcohol 
expectancies, which, in turn, infl uence alcohol use. Although 
this study did not examine alcohol expectancies, results 
from this study and other analyses of PGS data (Chung et 
al., 2008) suggest that, among White girls, those with exter-
nalizing behaviors are at risk for early alcohol use and may 
benefi t from early intervention to delay the onset of alcohol 
use.
 Among African American girls, the later emergence of 
conduct problems as a prospective predictor of alcohol use 
is in accordance with the generally later onset of alcohol 
use in African American, compared with White, adolescents 
(e.g., Flory et al., 2006). The generally later onset of alcohol 
use in African American girls, despite somewhat greater ap-
parent risk in terms of greater proportion living in poverty 
and higher prevalence of conduct problems, suggests the 
importance of protective factors that appear to delay the 
onset of alcohol use. For example, parental norms and rules 
regarding alcohol use, and the more limited availability of 
alcohol in the household, may reduce the likelihood of early 
alcohol use in African American girls. Of note, a study of 
older adolescents found that African American high school 
seniors had greater exposure to contextual risk factors (e.g., 
economic deprivation) than White seniors, whereas White 
seniors had greater exposure to individual (e.g., sensation 
seeking) and interpersonal (e.g., peer use) risks (Wallace 
and Muroff, 2002). Further work is needed to clarify how 
ethnic differences in risk and protective factors result in 
different developmental patterns of the time-varying asso-
ciation between conduct problems and alcohol use in early 
adolescence.
 Certain study limitations warrant comment. Generaliz-
ability of study results may be limited to an urban com-
munity sample of African American and White girls in one 
particular geographic area. In addition, because of relatively 
low rates of alcohol use in early adolescence, we were not 
able to examine frequency of alcohol use or alcohol-related 
problems. The relatively low level of alcohol use during 
early adolescence also may explain the lack of support for 
the alcohol-effect model, which has been supported in lon-
gitudinal studies that included coverage of late adolescence 

(e.g., Huang et al., 2001). Furthermore, the use of parental 
report of conduct problems may underestimate certain covert 
conduct-disordered behaviors but provides a way to reduce 
shared method variance with regard to report of girls’ alco-
hol use. Self-report of alcohol use was used, which is gener-
ally a valid method for collecting substance use information 
(Winters et al., 2008). The study also focused on a relatively 
short developmental window (i.e., ages 11-15), and limited 
the number and type of covariates included to facilitate the 
interpretation of concurrent and prospective effects. Analyses 
by ethnicity assumed within-group homogeneity, although, 
in some cases, differences within ethnic groups may be as 
great as between-group differences (Barrera et al., 1999), 
and, as such, results obtained warrant replication in other 
samples. Similarly, the fi ndings presented herein may not ap-
ply to all girls in our sample because different developmental 
trajectories may exist. For instance, some girls may have 
low and stable levels of conduct problems and/or alcohol 
use over time. Finally, there probably are several factors, 
not included in the analyses, that may affect the association 
between conduct problems and alcohol use, such as peer 
factors and availability of alcohol. Additionally, the conduct 
problem items used in the current study are limited to the 
DSM-IV symptoms of conduct disorder and do not include 
other forms of conduct problems more prevalent in females, 
such as relational aggression. Future studies are needed to 
examine the relation between a wider array of conduct prob-
lems and alcohol use in girls.
 This study tested conduct-problem-effect and alcohol-
effect models of the time-varying association between con-
duct problems and alcohol use during adolescent girls, and 
the moderating effect of race/ethnicity on the association. 
Support for conduct problems as a risk factor for alcohol 
use was obtained, but no support for the alcohol-effect model 
was observed. These fi ndings suggest that, among girls, 
during early adolescence, conduct problems tend to predict 
alcohol use, but alcohol use appears to have no signifi cant 
effect on the trajectory of girls’ conduct problems over the 
same period. Racial/ethnic differences in the emergence of 
the association during early adolescence suggest early pro-
spective effects for White girls but later prospective effects 
for African American girls, highlighting the need to examine 
processes that underlie ethnic differences in the development 
of conduct problems and alcohol use, as well as to examine 
the potential utility of culturally tailored alcohol screening 
and prevention efforts.
 The fi ndings have clinical importance in that they are 
relevant for assessment and screening. We advocate a careful 
assessment of substance use in girls with emerging conduct 
problems. Also, clinical interventions with conduct problem 
girls should focus on the reduction of current conduct prob-
lems, and for those conduct problem girls who are not using 
alcohol, the prevention of future underage drinking.
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