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Abstract

The literature is equivocal regarding the role of internalizing problems in the etiology of
adolescent substance use. In this study, we examined the association of internalizing and
externalizing behavior problems and their co-occurrence with early adolescent substance use to
help clarify whether internalizing problems operate as a risk or protective factor. A large
community sample (A=387; mean age at the first assessment 12 years old; 83 % White/non-
Hispanic) was assessed annually for 3 years. Externalizing problem behavior in the absence of
internalizing problems showed the strongest prospective association with alcohol, cigarette, and
marijuana use. A weaker, albeit statistically significant prospective positive association was found
between co-occurring internalizing and externalizing behavior problems and substance use.
Internalizing problems in the absence of externalizing problems protected adolescents against
cigarette and marijuana use. Clarifying the role of internalizing problems in the etiology of
adolescent substance use can inform the development of early intervention and prevention efforts.
Our results highlight the importance of further considering the co-occurrence of internalizing and
externalizing behavior problems in developmental pathways to substance use.
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Overview

Developmental models of adolescent substance use posit that etiological processes are
evident before initiation (Dodge et al. 2009; Masten et al. 2008). Behavior problems
represent pivotal risk factors in these models that often precede onset and escalation of
adolescent substance use (Hawkins et al. 1992; Windle 1990; King et al. 2004) and as such
may serve as early markers of risk. Both internalizing problems, which reflect a child’s
internal distress (e.g., depression, anxiety), and externalizing problems, which bring a child
into conflict with others (e.g., rule breaking, aggression), are included under the broad rubric
of behavior problems. Much of the research examining adolescent substance use has focused
on externalizing problems, and those studies examining internalizing problem have yielded
equivocal results. Yet, externalizing and internalizing problems often co-occur in
adolescents (Achenbach and Rescorla 2001; Angold et al. 1999), and surprisingly little
research has examined the impact of such co-occurrence on the development of adolescent
substance use. This is a critical gap in the literature because pathways to substance use may
be different for children with co-occurring problems compared to those with high levels of
problems in only one domain (internalizing orexternalizing). Our goal was to examine the
prospective influence of externalizing and internalizing problems and their co-occurrence on
early adolescent substance use. Substance use in early adolescents is an important outcome
of interest because it is associated with problem substance use later in adolescence (Grant
and Dawson 1997; Gruber et al. 1996).

Behavior Problems and Substance Use: Risk vs. Protective Mechanisms

A large literature suggests that externalizing problems in childhood predict the early onset
and rapid escalation of adolescent SU (e.g., Hawkins et al. 1992; Zucker et al. 2011), and as
such, are risk factors for the development of substance use. According to developmental
models, externalizing problems are thought to confer risk by increasing the likelihood of
alienation from conventional institutions (e.g., school), exclusion from prosocial peers, and
affiliation with deviant peers who provide opportunities and reinforcement for alcohol and
drug use (Dodge et al. 2009; Tarter et al. 1999).

In contrast to the literature on externalizing problems, findings regarding the association
between internalizing problems and adolescent substance use have been equivocal. Some
studies have shown no association (Fleming et al. 2008; Hussong et al. 1998; Kaplow et al.
2001; Stice et al. 1998), and studies that do find associations with substance outcomes offer
evidence for both risk (King et al. 2004; Shivola et al. 2008) and protective (Costello et al.
1999; Kaplow et al. 2001; Fleming et al. 2008) functions of internalizing symptoms.

Theoretical mechanisms have been posited for both risk and protective pathways associated
with internalizing problems. The most commonly invoked risk mechanism is self-
medication, which posits substance use is motivated by a desire to reduce emotional distress
and is acutely negatively reinforced by the pharmacological consequences of use (i.e.,
Hussong et al. 2011; McCarthy et al. 2010). With regard to internalizing problems playing a
protective role is the view that social withdrawal and fear of negative consequences of
engaging in illicit activities protect children from affiliating with deviant peers and from
engaging in substance use (Windle 1993; Colder et al. 2010). Indeed, Fite et al. (2006a)
found that high levels of internalizing problems were associated with low affiliation with
deviant peers, and low levels of alcohol use. Some have posited that a self-medication
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pathway may not emerge until late adolescence or early adulthood (Cloninger 1987; Colder
et al. 2010; Hussong et al. 2011), suggesting that internalizing problems may be primarily
protective against substance use in early adolescence.

The Co-occurrence of Behavior Problems and Substance Use

The literature documents a high degree of co-occurrence between externalizing and
internalizing problems (Achenbach and Rescorla 2001; Angold et al. 1999). Yet most prior
substance use research has focused on either internalizing or externalizing problems alone,
and has not examined either in the context of the other. Failure to take into account the co-
occurrence of behavior problems can yield erroneous conclusions because the nature and
implications of co-occurring problems may be different then either problem alone (Caron
and Rutter 1991). As a result, our understanding of the co-occurrence of these problem
domains and substance use is not well understood. This is a significant limitation of the
extant literature, as whether high levels of internalizing symptoms emerge as a risk or
protective factor may depend on their co-occurrence with externalizing symptoms.

The impact of this co-occurrence on substance use outcomes has been debated in the
literature. Some have argued that internalizing problems can exacerbate the risk associated
with externalizing problems such that self-medication motives may operate additively with
deviant peer affiliations to promote substance use (Capaldi 1991, 1992; Hussong et al. 2011,
Miller-Johnson et al. 1998). This implies that the co-occurrence of internalizing and
externalizing problems confers greater risk for substance use compared to internalizing or
externalizing problems alone. On the other hand, fear of negative consequences and social
withdrawal associated with internalizing problems may diminish risk associated with the
externalizing pathway. This suggests that risk for substance use may be highest for youth
experiencing only externalizing problems, lowest for youth experiencing only internalizing
problems, and intermediate for youth experiencing both internalizing and externalizing
problems. In this study, we examine internalizing problems alone and in co-occurrence with
externalizing problems in the prospective prediction of early adolescent substance use. Of
interest, is whether internalizing problems either alone or in co-occurrence with
externalizing problems operate as a risk or protective factor.

How best to conceptualize problem behavior has also been the topic of some discussion.
Problem behavior can be represented as continuous dimensions or as categories reflecting
clinical levels of problems. Prior research examining the co-occurrence of problem behavior
has typically created groups (e.g., internalizing problems only, externalizing problems only,
both internalizing and externalizing problems, no problems) based on arbitrary cut-offs of
continuous measures of problems (e.g., Dishion 2000; Loeber et al. 1999; Miller-Johnson et
al. 1998). Using arbitrary cutoffs to create categories from continuous variables has long
been known to reduce power and in some cases to create spurious associations (Cohen 1983,;
MacCallum et al. 2002). Moreover, a recent meta-analysis compared categorical and
dimensional approaches to measuring psychopathology, and findings suggested that
dimensional approaches provided more reliable and valid assessment (Markon et al. 2011).
Others have argued that dimensional approaches are particularly useful in community
samples with low base rates of problems because they are more reflective of symptom
presentation (Hankin et al. 2005; Nottleman and Jensen 1995). Despite methodological
advantages of construing behavior problems along a continuum, using a dimensional
approach presents a significant challenge for considering the co-occurrence of problems
because it is not clear how to translate multiple dimensions of problem behavior to co-
occurring dimensions without imposing a categorical scheme. An important advancement in
our study was to conceptualize internalizing and externalizing problem behavior and their
co-occurrence as continuous dimensions.

J Abnorm Child Psychol. Author manuscript; available in PMC 2014 May 01.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Colder et al.

Page 4

Keiley et al. (2003) provided a novel methodology to account for the co-occurrence of
internalizing and externalizing behavior problems using a dimensional approach. They used
a complex confirmatory factor model to distinguish components of variance that are shared
(co-occurring) and unique (pure) among symptoms of childhood problems. The model
provided an excellent fit to the data, suggesting strong support for distinguishing pure and
co-occurring dimensions of internalizing and externalizing problems in a non-referred
community sample. Fite et al. (2006b) also found this factor analytic approach to be useful
for distinguishing pure and co-occurring dimensions of aggressive behavior. These studies
suggest that this factor analytic method is well suited for testing associations between pure
and co-occurring dimensions of problem behavior and adolescent substance use. We utilized
this factor analytic approach in our study.

The Present Study

Method

Participants

Our goal was to shed light on the mixed literature regarding associations between
internalizing problems and early adolescent substance use by considering the co-occurrence
of internalizing and externalizing problems. We used a prospective design to establish
direction of effects, and an unselected community sample to represent the full spectrum of
behavior problems. Rather than creating groups representing different combinations of
internalizing and externalizing problems, we conceptualized behavior problems as
continuous dimensions and distinguished pure internalizing, pure externalizing, and co-
occurring internalizing and externalizing problem dimensions. Given that self-medication
may not be germane to early adolescent substance use (Cloninger 1987; Colder et al. 2010;
Hussong et al. 2011), internalizing symptoms were expected to be protective in our early
adolescent sample. We hypothesized that high levels of pure externalizing and high levels of
co-occurring internalizing and externalizing problems would be prospectively associated
with high levels of substance use. We also hypothesized that effects of pure externalizing
problems would be stronger than those of the co-occurring factor. High levels of pure
internalizing problems were hypothesized to be prospectively associated with low levels of
substance use.

We also considered potential gender differences in the relationship between problem
behavior and substance use. The literature provides some evidence for gender differences in
the relation between behavior problems and SU, however the magnitude of these differences
is small. Armstrong and Costello (2002) reviewed community studies to examine the
relation between childhood psychopathology and adolescent SU outcomes, and concluded
that ““...the similarities between the sexes have been more remarkable than the differences.”
The most systematic pattern was for internalizing problems (e.g., depression and anxiety) to
be more strongly associated with SU outcomes for females, but such differences were
modest. Accordingly, we examined potential gender differences, but anticipated small
differences.

Participants were taken from a 3-wave longitudinal study of the impact of behavior
problems on substance use initiation. Participants were recruited utilizing a random-digit-
dial (RDD) sample of telephone numbers from ASDE Survey Sampler, Inc., specifically
generated for Erie County, NY. Adolescents were eligible for the study if they were between
the ages of 11 or 12 at recruitment, and did not have any disabilities that would preclude
them from either understanding or completing the assessment.
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The sample included 387 families (a caregiver and child). The participation rate was 52.4 %,
which is well within the range of that found in population-based studies requiring extensive
levels of subject involvement (Galea and Tracy 2007). The sample was roughly evenly split
on sex (A=213 females, 55 %). Mean age at Time 1 was 12 years (range was 11 to 13
years). Some youth had a birthday between recruitment and the first assessment, thus the
upper range was 13. The majority were White/non-Hispanic (83 %), 9 % were Black, 2 %
were Hispanic, 1 % were Asian, and 5 % were other (usually of mixed ethnic background).
Median family income was $70,000 and 6 % received public assistance income. The
majority of parents had completed college or some graduate/professional school (58 %). The
sample compares well to the general population in Erie County NY across a diverse set of
characteristics, including gender, race/ethnicity, income, and receipt of public assistance.
The sample had somewhat more married couple families, fewer female-headed families, and
higher levels of education than in the county from whence it came.

Total attrition for the study was 7.5 % (29/387). The Time 2 assessment occurred
approximately 1 year after the initial interview. Families that did not complete the Time 2
assessment (A=14) were not reliably different on any demographic variables (i.e., adolescent
gender, marital status, race, level of parental education, and family income) compared to
families who did complete the Time 2 assessment. The mean age for adolescents at Time 2
was 13 years (range from 11 to 14 years). The Time 3 assessment occurred approximately 1
year after the Time 2 assessment. Families that did not complete the Time 3 assessment
(NV=20) did not differ on any demographic or study variables at Time 1 compared to families
who completed the Time 3 assessment. The mean age for adolescents at Time 3 was 14
years (range from 12 to 16 years).

The study was described to participants as an investigation of the transition into
adolescence. All interviews were conducted at our university research offices. Before the
interview, the caregiver and adolescent were asked to give consent and assent, respectively.
After completing the consent/assent procedures, the caregiver and adolescent were taken to
separate rooms to enhance privacy. All questionnaires were read aloud and responses were
entered directly into a computer. Adolescents were also asked to complete several computer
tasks and asked various questions on problem behaviors, peer victimization, and physical
development. However, in this study we only consider problem behavior and substance use
data. Interviews took approximately 2%hours to complete, and procedures were the same at
each assessment. Families were compensated $75 for their time at Time 1, $85 at the Time
2, and $125 at Time 3. The institutional review board committees of all participating
institutions approved all study procedures.

Problem Behavior—Problem behavior at Time 1 was assessed using the Youth Self
Report (YSR) form of the Achenbach System of Empirical Behavioral Assessment
(Achenbach and Rescorla 2001). Items from the rule breaking and aggressive subscales were
used to measure externalizing problems (the two substance use items on the rule breaking
scale were excluded given that our outcome measure is substance use), and items from the
withdrawn/depressed and anxious/depressed subscales were used to measure internalizing
problems. The YSR has been used extensively and has been shown to have good reliability
and validity (Achenbach and Rescorla 2001). Items on the YSR are rated on a 3- point scale
(O=not true to 2=very true or often true).

T-scores in our sample were similar to those reported by Achenbach and Rescorla (2001) for
their non-referred sample. For example, Achenbach and Rescorla (2001) reported average T-
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scores for 11-18 year old males and females to be approximately 54 for anxious/depressed,
withdrawn/depressed, rule breaking, and aggressive behavior scales. In the current sample,
these T-scores ranged from 51 to 55 for males and females.

As would be expected in an unselected community sample, low endorsement was evident
for some behavior problem items. When analyzing such data at the item level, low
endorsement items can create analytic problems (e.g., nearly perfect correlations).
Accordingly, items with very high correlations were combined based on their being from the
same Y SR scale, and when possible, based on conceptual similarity. The following pairs of
items were combined: YSR item 81 with item 82, YSR item 67 with item 101, and YSR
item 72 with item 96.

Substance Use—Items taken from The National Youth Survey (NYS) were used to
assess self-reported lifetime and past year alcohol, tobacco, and marijuana use (Elliott and
Huizinga 1983) at each wave of assessment. However, only substance use data from the first
and third assessment are considered in this report so that we could test the prospective
effects of problem behavior on substance use when prevalence of use was highest in our
sample. Lifetime use of alcohol without parental permission, cigarettes, and marijuana were
each assessed with a dichotomous item (0=no, 1=yes) at Wave 1. Past year use of each
substance was assessed with open-ended frequency (e.g., “How many times in the past year
have you used alcohol/cigarettes/marijuana?”’) and quantity items for alcohol and cigarettes
(e.g., “On the days you drink alcohol/smoked cigarettes, about how many drinks/cigarettes
do you have/?”) at Wave 3. Given the young age of the sample and expected low levels of
marijuana use, quantity of marijuana use was not assessed.

Rates of substance use are generally low prior to the age of 13 (Chen and Kandel 1995;
Colder et al. 2002, 2001), and as expected given the age of our sample, rates of use were
low, especially at Wave 1. For example, with respect to lifetime use at Wave 1, 4.15 % used
alcohol without parental permission, 2.33 % used cigarettes, and no participants reported
marijuana use. Dichotomous lifetime use variables were used for alcohol and tobacco use to
provide statistical control for baseline use. Three variables were used to represent Wave 3
substance use, including quantity x frequency indices for alcohol and cigarette use
representing total number of drinks/cigarettes in the past year, and frequency of marijuana
use in the past year. These variables were highly skewed (skews ranged from 11.95 to
15.82), suggesting the need for remedial measures (Kline 2010). Accordingly, we created
ordinal variables from our Wave 3 substance use indices based on visual inspections of the
distributions. Although creating categories from variables that are continuously distributed is
generally not recommended (Cohen 1983), this approach can be useful when observed
variables are highly skewed (MacCallum et al. 2002). Moreover, other researchers have
adopted the same strategy for handling adolescent substance use variables (e.g., King et al.
2004). For alcohol use in the past year, the ordinal variable represented no use (AV=256,
70.91 %), a few sips to one drink (A=59, 16.34 %), more than one drink but less than 4
drinks (M=27, 7.48 %), and more than four drinks (A=19, 5.26 %). For cigarette use, three
categories were created representing no use (AV=332, 91.21 %), a few puffs to five cigarettes
(MV=17, 4.67 %), and greater than five cigarettes (AV=15, 4.12 %). For frequency of marijuana
use in the past year, three categories were created to represent no use (A=331, 90.93 %), use
one to five times (AE19, 5.22 %), and greater than 5 times (A=14, 3.85 %). These
prevalence rates of alcohol, cigarette, and marijuana use are similar to those found for 8th
graders in the Monitoring the Future Study (Johnston et al. 2011).
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Data Analysis

Results

Items on the YSR as well as the substance use outcome variables were ordinal; therefore, the
weighted least square mean and variance adjusted estimator (WSLMV) was used for both
the CFA and the structural equation model. All models were estimated in Mplus version 6.1
(Muthén and Muthén 1998-2007). The Root Mean Square Error of Approximation
(RMSEA), Comparative Fit Index (CFI), and Tucker-Lewis Index (TLI) were used to test
model fit. Because some researchers have argued that setting specific cut-offs for assessing
“good” model fit cannot be generalized across all models (Hu and Bentler 1999; Marsh et al.
2004), ranges were used. For the RMSEA, values > 0.08 were indicative of poor fit, values
> 0.05 and < 0.08 were indicative of acceptable fit, and values < 0.05 were indicative of
excellent fit. For the CFI and TLI, values < 0.9 were considered to indicate poor fit, values >
0.9 and < 0.95 were considered to indicate acceptable fit, and values > 0.95 were considered
to indicate excellent fit.

Measurement Model

In contrast to conventional factor analysis of the YSR that account for the strong correlation
between externalizing and internalizing problem by allowing the factors to covary (e.g.,
Achenbach and Rescorla 2001), our approach handles this issue by specifying a third co-
occurring factor and specifying each item to load on two factors. The advantage of our
approach is that it yields a continuous dimension representing co-occurring problems. Each
externalizing item was specified to load on both the “pure externalizing” and the “co-
occurring externalizing and internalizing” factors, and each internalizing item was specified
to load on both the “pure internalizing” and “co-occurring externalizing and internalizing”
factors. Factor covariances were set to 0 because all covariance between internalizing and
externalizing symptoms is modeled in the co-occurring factor. Thus, the model partitions
variance of each symptom into three components, including variance that is unique to either
internalizing or externalizing problems (the “pure” factors), variance that is shared between
internalizing and externalizing problems (the co-occurrence factor), and error variance. As
such the co-occurrence of internalizing and externalizing behavior problems, as well as pure
internalizing and externalizing problems are represented by continuous latent factors.
Convergence problems were encountered when the model was first estimated, which may
have been a function of the ordinal indicators and the model complexity. Accordingly, latent
factor variances were constrained to be equal.

The fit of the model was good, x2(945)=1187.85, p<0.0001; RMSEA=0.026; CFI/
TLI1=0.95/0.94. Standardized factor loadings above 0.30 were considered “substantial”
(Tabachnick and Fidell 2007). As shown in Table 1, all factor loadings for the co-occurring
factor were statistically significant and only one loading was below 0.3. Several factor
loadings on the pure externalizing and pure internalizing factors were either not statistically
significant or below 0.3. However, it is important to note that none of the items had factor
loadings below 0.3 on both the co-occurrence and their respective pure factor. Moreover, R2
values were generally high (see Table 1). The variances for the latent factors were
statistically significant. These CFA results provide support for the proposed problem
behavior latent factors. That some items did not load on their respective “pure” factor has
implications for interpretation of these factors. Accordingly, it is worth noting the highest
loading items on the “pure” factors to aid in interpretation of these factors. These included
items 90, 21, 57, 23, 37, and 39 for the externalizing factor, and items 33, 112, 75, and 71
for the internalizing factor. Although these factors are not identical to the internalizing and
externalizing scales of the YSR because some loadings did not reach statistical significance,
the content of items with strong loadings suggests reasonable correspondence. As such, we
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would expect our “pure” factors to correspond to clinical problems as found for the YSR
(Achenbach and Rescorla 2001). That is, an association would be expected between
elevations on the pure internalizing factor and diagnoses of depression and anxiety, and
between elevations on the pure externalizing factor and diagnoses of Oppositional Defiant
Disorder (ODD) and Conduct Disorder (CD).

Full Structural Model

Next we estimated a hybrid structural equation model that included the latent problem
behavior factors, substance use observed measures, gender, and age. In this model, Wave 3
substance use variables were regressed on Wave 1 problem behavior latent factors, Wave 1
substance use variables, gender, and age. The model fit the data well, xX3(1250)= 1505.01,
p<0.0001; RMSEA=0.023 (C.1.=0.018 to 0.027); CFI/TL1=0.94/0.93. Standardized path
coefficients are displayed in Fig. 1 and reported in the text. High levels of pure externalizing
problems prospectively predicted high levels of alcohol (B=0.38, p<0.05), tobacco ($=0.45,
p<0.05), and marijuana use (=0.51, p<0.05). High levels of co-occurring problems
prospectively predicted high levels of alcohol ($=0.19, p<0.05) and tobacco (p=0.20,
p<0.05) use, but did not predict marijuana use (p=0.05, £>0.15). High levels of pure
internalizing problems prospectively predicted low levels of tobacco use (=-0.22, p<0.05)
and marginally predicted low levels of marijuana use (B=—0.20, p<0.10), but did not predict
alcohol use (B=-0.09, £>0.10). This pattern is consistent with the Time 1 exogenous
correlations. Although two hypothesized effects were not statistically significant (e.g. co-
occurring factor to marijuana use and pure internalizing factor to alcohol use), when there
were effects, they were in the direction and magnitude that was hypothesized. For example,
the standardized path coefficients suggest that the externalizing factor had the strongest
effect on each substance use variable, followed by smaller positive effects of the co-
occurring factor and tobacco and alcohol. Likewise, the effects from the internalizing factor
to tobacco and marijuana use were in the negative direction indicating protection from
substance use. To test whether these paths were equal strength, paths from the pure
externalizing were constrained to be equal to the paths from the co-occurring factor. The
nested test yielded a significant decrement in model fit (x2(3)=18.36, p<0.01), suggesting
that paths from the externalizing factor were stronger in magnitude than those from the co-
occurring factor.

Finally, we considered potential gender differences in the model. We initially tried to
evaluate the full model (measurement model and path coefficients) for gender invariance,
but this lead to convergence problems and Heywood cases likely due to the complexity of
our measurement model (two loadings per observed measure with ordinal indicators). As an
alternative, we used the factor scores from the measurement model of problem behavior, and
then estimated a path model with age, Wave 1 substance use, and the three behavior problem
factor scores predicting Wave 3 substance use in a multiple group path model. When the
path coefficients were constrained to be equal across gender, the nested test was not
statistically significant (x2(32)=26.46, p=0.74), suggesting no differences across gender.

Discussion

We used a novel factor analytic approach to examine internalizing and externalizing
problems and their co-occurrence as prospective predictors of early adolescent substance
use. Examining each domain of behavior problems in the context of the other impacted the
nature of associations with substance use. High levels of both “pure” externalizing and co-
occurring problems were prospectively associated with high levels of substance use,
whereas high levels of “pure” internalizing problems were associated with low levels of
substance use. These findings are consistent with our hypotheses, and suggest that
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consideration of co-occurring symptoms is important for understanding the implications of
behavior problems for early adolescent substance use.

Pure Externalizing and Pure Internalizing Problems

As expected, the strongest and most robust effect was that “pure” externalizing problems
were prospectively associated with high levels of alcohol, tobacco, and marijuana use. This
is consistent with a large literature suggesting that the development of adolescent substance
use occurs within a broader context of antisocial behavior (Hawkins et al. 1991; Zucker et
al. 2011) and with theoretical models that emphasize behavioral deviance as a framework to
understand the development of adolescent substance use (e.g., Dodge et al. 2009; Jessor and
Jessor 1975).

We also found that “pure” internalizing problems were associated with low levels of
substance use 2 years later, although this association was statistically significant for tobacco
and marijuana use, but not alcohol use. This supports our hypothesis that internalizing
problems in the absence of externalizing problems protect early adolescents from substance
use. Others have also found that internalizing problems are associated with low risk for
substance use (Costello et al. 1999; Kaplow et al. 2001, 2002; Fleming et al. 2008).
Adolescent substance use is largely a social behavior that occurs in the context peers
(Dishion and Medici Skaggs 2000; Kobus 2003; Oetting and Beauvais 1990), and social
withdrawal that often accompanies internalizing problems may protect youth from social
processes that promote substance use (Fite et al. 2006a). Fear and worry are also common
features of internalizing symptomatology (Brodbeck et al. 2011), which may deter youth
from illegal and risky behaviors, such as substance use.

Why the effects of “pure” internalizing symptoms were weaker for alcohol than cigarette
and marijuana use is unclear. One possibility is that alcohol use is more normative and
meets with more approval by youth (Johnston et al. 2011). Perhaps youth characterized by
high levels of internalizing symptoms (in the absence of externalizing problems) in early
adolescence are less inclined to engage in cigarette and marijuana use because use of these
drugs is perceived as a more deviant and risky.

The “pure” dimensions from our latent variable model are not commonly considered in the
literature and some items did not load significantly on these factors. This might raise
questions about the validity of these factors. However, in prior work we examined the issue
of validity by considering how these dimensions related to a variety of external criterion
variables reflecting temperament and social adjustment (Scalco et al. 2012). As expected,
pure internalizing symptoms were associated with inhibited, fearful, and avoidant behavior
and pure externalizing problems were associated with disinhibited, sensation seeking,
approach oriented behavior. Moreover, parent reported behavior problems corresponded to
the youth reported pure dimensions as expected. Overall, these associations support the
validity of the “pure” internalizing and externalizing factors.

Co-occurring Behavior Problems

An important contribution of this study was that we modeled the association between co-
occurring problems and early adolescent substance use. High levels of co-occurring
internalizing and externalizing symptoms were prospectively associated with high levels of
both tobacco and alcohol use in our study, but these associations were weaker than those for
“pure” externalizing behavior problems. This suggests that internalizing problems may
diminish the risk associated with externalizing problems. Adolescents who engage in high
levels of externalizing behaviors tend to affiliate with deviant peers who support substance
use (Brook et al. 2011; Dishion et al. 1995). However, when youth high in externalizing
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symptoms also experience internalizing symptoms, they may be socially withdrawn and
somewhat protected from such affiliations. Also, as suggested above, worry and fear that are
common features of internalizing problems may result in more caution, and thus, curtailment
of substance use perhaps as a result of concern about potential negative consequences of
substance use.

Whereas the co-occurrence of internalizing behavior problems appears to be protective
relative to externalizing problems alone in our normative sample, this co-occurrence appears
to pose risk when contrasted with the effects of “pure” internalizing problems. Both
interpretations suggest that co-occurrence does not operate additively in early adolescence
and that consideration of the co-occurrence of internalizing and externalizing behavior
problems may help explain the mixed findings in the literature regarding internalizing
problems. Studies ignoring co-occurrence would yield either no association between
internalizing problems and adolescent substance use or a weak relationship, the direction of
which would probably depend on the degree of co-occurrence in the sample.

The literature on co-occurrence of internalizing and externalizing problems with respect to
substance use outcomes has been sparse. The studies that have been conducted typically
utilized high risk samples, and have relied on a categorical approach to identify youth
experiencing high levels of both internalizing and externalizing problems that yield small
(AV<40) extreme groups. Our study utilized a normative sample and conceptualized co-
occurring problems as a continuum. In contrast to our findings, some prior studies have
shown that youth characterized by elevated symptoms in both domains are at greater risk for
substance use than those characterized by elevation in only one problem domain (e.g.,
Capaldi 1991, 1992; Miller-Johnson et al. 1998; Ingoldshy et al. 2006). As such, these
studies have suggested that internalizing and externalizing problems operate additively (or
perhaps synergistically) to increase risk for substance use. Perhaps self-medication motives
that stem from internalizing symptoms may lead to particularly high levels of substance use
in a context that is broadly supportive of substance use (e.g., antisocial behavior and deviant
peers) for some youth (Hussong et al. 2011). Differences in findings suggest that the
implications of co-occurrence may depend on the severity of symptomology. Extremely
high levels of symptoms that co-occur (as might be found in extreme groups created in high
risk samples) may confer increased risk for adolescent substance use, whereas individual
variability in a normative distribution may yield a protective effect relative to externalizing
symptoms alone. These issues imply important caveats about generalizability of findings
and the influence of sample characteristics. Our findings are generalizable to an unselected
sample that represents a normative distribution of behavior problems and may not generalize
to clinical or other high risk samples.

Limitations and Future Directions

Although this study makes an important advancement in the literature by considering the
association between a normative continuum of co-occurring internalizing and externalizing
problems and early adolescent substance use, there are some limitations to note. First, we
examined correlates of substance use among early adolescents who are in the beginning
stages of use. Our findings may not generalize to later ages or later stages of substance use.
For example, substance use in adolescents typically occurs in social contexts (Hussong
2000), and age-related changes in the social context may result in shifts in the etiological
role of internalizing problems. With age, substance use becomes increasingly normative
(Johnston et al. 2011). Early adolescent substance users are likely to engage in a broad array
of deviant behaviors (e.g., delinquency, violence, sexual promiscuity) that violate age norms
in rebellion against authority and rejection of conventional norms (Jessor et al. 1991).
Children high on internalizing problems may be disinclined to engage in such rule violating
behavior, and thus are unlikely to find themselves in social contexts that promote substance
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use in early adolescence. As substance use becomes more normative, there is more
opportunity to engage in use outside of deviant peer networks. Hence, youth characterized
by high levels of internalizing symptoms (without externalizing symptoms) may be exposed
to social contexts that support substance use in late adolescence. The result may be a later
age of onset, but once initiated, substance use may quickly escalate as a means of coping
with emotional distress. Indeed, there is evidence that internalizing problems confer risk
later in adolescence (Sung et al. 2004). Such age-related changes suggest that long-term
longitudinal studies are important to examine how the results of this study may vary across
different developmental periods.

Second, internalizing and externalizing problems are broad second-order dimensions that
include a variety of distinguishable first-order domains of behavior problems. Considering
lower-order dimensions of behavior problems (e.g., aggression, delinquency, anxiety,
depression) suggests many different forms of co-occurrence, and some may have different
implications for adolescent substance use. Most forms of externalizing behavior increase
risk for substance use (lacono et al. 2008). However, some forms of internalizing problems
may reduce risk for adolescent substance use (e.g., separation anxiety) whereas others may
increase risk (e.g., depression, social anxiety) (Colder et al. 2010). Moreover, different
forms of internalizing problems may operate through different mechanisms. For
example,Hussong et al. (2011) speculated that depression may cause social isolation and
later affiliation with deviant peers and that social anxiety might result in increases in
substance use through a self-medication pathway. An important direction for future research
will be to extend our work to a variety of other forms of co-occurrence, and to consider
potential mechanisms that might account for risk or protection.

Third, problem behavior is dynamic. Not only can internalizing and externalizing problems
influence each other over time (Patterson and Capaldi 1990; Wiesner 2003), but substance
use can influence problem behavior (e.g., Marmorstein 2009; Mason and Windle 2002).
Considering changes in problem behavior and potential reciprocal associations was beyond
the scope of this study, but represents an important direction for future research

Finally, a full test of gender invariance could not be performed. Although, a multiple group
path analysis suggested the associations between problem behavior and substance use were
similar for males and females, this approach makes the assumption that the measurement
model is the same across gender. Although prior work suggests that this may be a tenable
assumption (Achenbach and Rescorla 2001), this remains a limitation of the study.

Conclusions

In this study, we used a novel factor analytic approach to examining the prospective
influence of co-occurring internalizing and externalizing problem behaviors on substance
use in early adolescence. Our study provides some important insights into the role of
problem behavior in the development of early adolescent substance use, and provides
evidence for the importance of modeling this co-occurrence in order to fully understand the
prospective effects of both internalizing and externalizing in the context of one another.
Given the high co-occurrence between internalizing and externalizing symptoms in
adolescence, examining internalizing problems in the absence of externalizing will likely
yield erroneous conclusions. Furthermore, simply pitting internalizing against externalizing
problems in statistical models to see which one provides unique prediction of adolescent
substance use is also problematic because internalizing problems seem to operate differently
depending on co-occurring levels of externalizing problems.
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An advantage of our factor analytic approach is that it allows for conceptualizing behavior
problems as a continuum and therefore captures naturally occurring variation in the
distribution of behavior problems. Accordingly, this approach may be particularly well
suited to large community samples. Other approaches would also help advance our
understanding of how internalizing and externalizing problems operate together in the
etiology of adolescent substance use. Mixture models are useful for identifying classes or
groups of youth that share similar patterns of internalizing and externalizing problems,
however, these methods construe co-occurring and “pure” problems as categorical variables.
Another useful approach would be a moderational model whereby one domain of problems
moderates the impact of the other on substance use. However, such a model requires making
a conceptual distinction between the moderator and independent variable (Kraemer et al.
2008). All of these approaches would be useful in moving the literature forward.

Finally, we did not test potential mechanisms of the link between problem behavior and
substance use. This remains an important direction for future research. For example,
understanding the mechanisms by which “pure” internalizing problems are associated with
low levels of substance may inform interventions. If high internalizing problems operate
through low likelihood of affiliating with deviant peers, then helping youth avoid such
affiliations may be a useful prevention strategy.
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Wave 3
Alcohol
Use

Ri= .27

Fig. 1.

Full structural model for prospective effects of problem behavior factors on substance use
outcomes. Note. Problem behavior factors were constrained to correlate with each other at 0.
Standardized parameters are presented. Alc = alcohol, Tob = tobacco, * p<0.05 and ¢
p<0.10
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Standardized factor loadings and R? for measurement model

YSRitem number Extern Intern  Co-Occur R?2

3 0.25 0.54 0.35
16 0.19 0.66 0.47
19 0.33 0.44 0.30
20 0.30 0.52 0.36
21 0.70 0.40 0.65
22 0.27 0.55 0.37
23 0.56 0.47 0.53
37 0.55 0.52 0.58
57 0.41 0.63 0.57
68 0.24 0.57 0.38
86 0,037 051 0.26
87 -0.21 0.74 0.59
89 00875 054 030
9 0.48 0.50 0.48
95 0.34 0.55 0.42
97 0.55 0.67 0.76
104 0.18 0.36 0.16
52 00878 0.31 0.10
28 0.42 0.53 0.46
39 0.56 0.36 0.44
43 0.34 0.63 0.51
63 0.45 0.35 0.33
81+ 82 0.29 0.70 0.57
90 0.63 0.40 0.55
67 + 101 0.54 0.79 0.92
72 +96 0.40 0.49 0.40
14 0.32 0.53 0.39
29 0.30 0.36 0.22
30 0067 042 018
31 0.32 0.58 0.44
32 0.32 0.35 0.22
33 0.60 0.57 0.68
35 0.47 0.55 0.53
45 0.49 0.46 0.45
50 0.49 0.41 0.40
52 0.44 0.55 0.50
71 0.53 0.36 0.41
112 0.59 0.45 0.56
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YSRitem number Extern Intern  Co-Occur R?2

5 0037 052 028
42 0.36 0.27 0.21
65 0.46 0.35 0.34
69 0.42 0.42 0.36
75 0.67 0.28 0.52
102 01175 053 029
103 0.39 0.73 0.68
111 0.10 s 0.54 0.30

Note. All factor loading are significant at p < .05, except those labeled

"> 10).

YSR = Youth Self-Report, Extern = Wave 1 pure externalizing factor, Intern = Wave 1 pure internalizing factor, Co-Occur = co-occurring

internalizing and externalizing factor
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