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Abstract

Aim—The complex interplay of externalizing and internalizing problems in substance use risk is
not well understood. This study tested whether the relationship of conduct problems and several
internalizing disorders with future substance use is redundant, incremental, or interactive in
adolescents.

Methods—Two semiannual waves of data from the Happiness and Health Study were used,
which included 3,383 adolescents (M age = 14.1 years old; 53% females) in Los Angeles who
were beginning high school at baseline. Logistic regression models tested the likelihood of past
six-month alcohol, tobacco, marijuana, and any substance use at follow-up conditional on baseline
conduct problems, symptoms of one of several internalizing disorders (i.e., Social Phobia and
Major Depressive, Generalized Anxiety, Panic, and Obsessive-Compulsive Disorder), and their
interaction adjusting for baseline use and other covariates.

Findings—Conduct problems were a robust and consistent risk factor of each substance use
outcome at follow-up. When adjusting for internalizing-conduct comorbidity, depressive
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symptoms were the only internalizing problem whose risk for alcohol, tobacco, and any substance
use was incremental to conduct problems. With the exception of social phobia, antagonistic
interactive relationships between each internalizing disorder and conduct problems when
predicting any substance use were found; internalizing symptoms was a more robust risk factor for
substance use in teens with low (vs. high) conduct problems.

Conclusions—Although internalizing and externalizing problems both generally increase risk of
substance use, a closer look reveals important nuances in these risk pathways, particularly among
teens with comorbid externalizing and internalizing problems.
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1. INTRODUCTION

Substance use often co-occurs with a range of externalizing problems throughout
adolescence (Brown et al., 1996; Maslowsky et al., 2013; Merikangas et al., 2010). Although
Conduct Problems (CPs) and other externalizing problems are well-established risk factors
for adolescent substance use (King et al., 2004; Maslowsky et al., 2013), the role of
internalizing symptomatology (IntSx) in teen substance use risk is less clear. Some research
shows that anxiety and depression are associated with subsequent substance use in
adolescents (Buckner et al., 2008; Crum et al., 2008; King et al., 2004; Sartor et al., 2007);
however, results are not always replicated (Pardini et al., 2007) and do not appear to be as
strong as the corresponding risk of substance use associated with CPs (King et al., 2004;
Maslowsky and Schulenberg, 2013). Further complicating matters, there is considerable
comorbidity between CPs and IntSx in teens (Lewinsohn et al., 1993). Hence, the interplay
between CP and IntSx in adolescent substance use risk may be multifaceted.

1.1 The interplay of Conduct Problems and Internalizing Symptomatology in adolescent
substance use

There are several ways in which CPs and IntSx may interplay in teen substance use risk. If
the association of IntSx with substance use risk is mostly explained by the overlap with CPs,
this would suggest that the internalizing pathway to substance use risk is redundant with
CPs, whereby, both CPs and IntSx explain the same variance in substance use risk. If the
association of IntSx with substance use risk occurs over and above overlapping risk
accounted for by CPs, this would suggest that the internalizing pathway to substance use risk
is incremental and that some meaningful degree of risk is conferred by IntSx even in the
absence of high levels of CPs. These two patterns of results can be discerned by models of
substance use risk in which IntSx and CPs are included as simultaneous predictors to control
for their overlapping variance.

A third pattern regarding the interplay between CPs and IntSx in substance use risk can be
determined by models of substance use testing the interaction between the IntSx and CPs.
This interactive association could be expressed in one of two ways: (1) a synergistic
interaction - the combination of having both high CPs and high IntSx is associated with a
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disproportionately larger increase in risk than what would be expected based on the risk
carried by IntSx or CPs alone; and (2) an antagonistic interaction - the combination of
having both high CPs and high IntSx is associated with a disproportionately smaller risk
than what would be expected based on the risk carried by IntSx or CPs alone.

1.2 Research gaps on the interplay of Conduct Problems and Internalizing
Symptomatology in substance use risk

Thus far, research on the CP-IntSx comorbidity has primarily focused on Conduct Disorder
and Major Depressive Disorder as risk factors for substance use. To date, evidence indicates
that both forms of psychopathology are associated with substance use independent of one
another (Connor et al., 2004; Crum et al., 2008; Ingoldsby et al., 2006; King et al., 2004),
incrementally to one another (Brook et al., 2015; Ingoldsby et al., 2006; Lansford et al.,
2008), and interactively (e.g., Marmorstein and lacono, 2001; Maslowsky and Schulenberg,
2013). These latter studies of adolescents have found that high levels of both CPs and
depressive symptoms are associated with a disproportionately larger increase in risk for
substance use than either disorder independently (i.e., synergistic interaction; Marmorstein
and lacono, 2001; Maslowsky and Schulenberg, 2013; Miller-Johnson et al., 1998; Pardini et
al., 2007). However, research has yet to examine whether this interactive relationship exists
between CPs and other forms of IntSx, such as the various type of anxiety disorder
symptoms often present in adolescents (Grant et al., 2004). Understanding how the
internalizing-externalizing interplay in substance use risk present across multiple forms of
IntSx can elucidate whether additional IntSx beyond depression are needed in risk prediction
modeling, developmental psychopathology theories, and prevention strategies that target
affect.

1.3 The present study

The present study examines CPs and IntSx at the beginning of 9" grade to predict transitions
in substance use by a six-month follow-up period. This period, which reflects the first year
of high school, provides insight into this significant developmental period marked by social
transitions, new academic demands, and access to older peer groups, and therefore is a high-
risk period for substance use onset and escalation (Eaton et al., 2010; SAMHSA, 2009). We
first examine relationships of CPs and multiple forms of IntSx (i.e., Major Depressive
Disorder, Generalized Anxiety Disorder, Social Phobia, Panic Disorder, and Obsessive-
Compulsive Disorder) to adolescent substance use risk in isolation from one another to
replicate and extend past findings. We then address the primary aim of this paper which is to
examine whether relations involving CPs and IntSx to substance use risk are redundant,
incremental, or interactive. It is hypothesized that a synergistic interaction exists between
depressive symptomatology and CPs on substance use given recent findings showing a
synergistic association rather than the antagonistic kind (Maslowsky et al., 2013; Maslowsky
and Schulenberg, 2013). No a priori hypotheses were put forth regarding how the other
IntSx symptoms associate with substance use risk in the context of possible CP comorbidity.
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2. METHODS

2.1 Participants and procedures

The current study utilizes survey data from a cohort of 9t grade students enrolled in 10
public high schools in the Greater Los Angeles area assessed at baseline (fall 2013) and
again at a six-month follow up (spring 2014). Participating schools were selected based on
their representation of diverse demographic characteristics. Students who were not enrolled
in a special education program (e.g., severe learning disabilities) or English as a Second
Language Programs were eligible to participate (/A=4,100). Among those eligible, 3,874
(94.5%) assented to participate in the study, of whom 3,383 (82.5%) provided active written
parental consent and enrolled in the study at baseline. The study had a 97% retention rate
between baseline and follow-up with a total of 3,293 teens participating at follow-up. Paper-
and-pencil surveys were administered during in-class 60-minute survey administrations.
Researchers communicated to students that their responses would be strictly confidential and
not shared with their teachers, parents, or school staff. Students were not individually
compensated; however, each participating school was compensated for their general activity
fund. Questionnaires were administered in a random order and some students did not
complete the entire survey within the time allotted or were absent on one of the assessment
days. Consequently, participants who did not complete key IntSx, CP, and substance use
measures used in this report were not included in the final sample used in analyses.
Depending on the particular analyses, sample size ranged from 2,896 to 3,229. The study
was approved by the Institutional Review Board at the University of Southern California.

2.2 Measures

2.2.1 Conduct Problems—CPs were assessed at the baseline assessment using an 11-
item measure of past six-month behavior (e.g., stealing, lying to parents, running away;
Lloyd-Richardson et al., 2002; Resnick et al., 1997; Thompson et al., 2007). Six of the 11
items assessed are behaviors consistent with a Conduct Disorder diagnosis. The frequency of
each behavior is ascertained with six ordinal response options varying from never to 10 or
more times in the past six-months (scored 1 to 6, respectively) and a weighted sum score is
computed across the 11 items. A weighted sum score of CPs was used in the analyses to
most accurately reflect CPs endorsed. A weighted score is optimal given both a mean and a
sum score would include individuals who had missing data on items and thus not accurately
reflect a true endorsement of 11 CP items. The CP scale exhibited good internal consistency
in the sample (a = .79) and exhibited characteristic patterns of association with IntSx
symptoms and substance use, suggesting good evidence of construct validity.

2.2.2 Internalizing Symptomatology—The Revised Children’s Anxiety and Depression
Scale (RCADS) was administered at baseline to assess Major Depressive Disorder,
Generalized Anxiety Disorder, Social Phobia, Panic Disorder, and Obsessive-Compulsive
Disorder symptoms (Chorpita et al., 2000). The Major Depressive scale included 10 items
relating to depressive symptoms (e.g., “I feel sad or empty”). The Generalized Anxiety
Disorder scale included six items relating to worry about the future (e.g., “I worry about
things™). The Social Phobia scale includes nine items relating to fear of being evaluated
negatively by others (e.g., | feel worried when | think someone is angry with me”). The
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Panic Disorder scale has nine items that assess bodily symptoms of a panic attack (e.g.,
“When | have a problem, I get a funny feeling in my stomach”). The Obsessive-Compulsive
Disorder scale has six items relating to obtrusive thoughts (e.g., | have to think of special
thoughts (like numbers or words) to stop bad things from happening.”). The frequency of
each behavior is ascertained with four ordinal response options ranging from Never to
Always. Similar to CPs, a weighted sum score was used for each of the five internalizing
disorders.

The RCADS showed strong internal consistency (see Table 1 for psychometric properties for
each form of IntSx), correspondence with DSM-based diagnoses, and convergent and
discriminant validity in prior samples of teens (Chorpita et al., 2000). Table 2 shows that
there was a moderate correlation between each form of IntSx, indicating discriminant
validity between each construct in the current sample as well.

2.2.3 Substance Use—Adolescent substance use was assessed using standard validated
items used in prior epidemiologic surveys (Johnston et al., 2014). For past six-month use, in
particular, students were asked whether they had used any of the 24 listed substances for
recreational purposes or to get “high”. Adolescents who endorsed use of any substance were
coded as past six-month users (26.2% of the sample). For substance specific analyses, binary
past six-month alcohol, tobacco, and marijuana use variables were used. The binary tobacco
use category variable included those who smoked a cigarette, smokeless tobacco, big cigars,
little cigars or cigarillos, hookah water pipe, blunts, or other forms of tobacco (19.1%). The
combined marijuana use category variable included those who smoked blunts (9.1%). A
composite binary variable was used for primary analyses based on endorsement of any one
of these substances.

2.2.4 Covariates—Demographic factors including gender, parental education (high school
diploma or less vs. some college education or greater), and ethnicity (Hispanic vs. Not
Hispanic) were included as covariates. These factors may be associated with substance use,
and therefore, confound key associations (Anthony et al., 1994; Haberstick et al., 2013;
Merikangas and McClair, 2012). Baseline past six-month use (yes/no) of each substance was
also included as a covariate in all analyses. Age was not considered due to restricted range
(all were in same grade). There were less than seven teens across the analyses that did not
have the demographic covariates examined in the current set of analyses.

2.3 Analytical Approachl

The primary approach involved mixed-effects logistic regression models in which past six-
month use of any substance, alcohol, tobacco, and marijuana at the follow-up served as the
outcomes and CPs and/or IntSx were modeled as continuous predictor variables (both
standardized with a mean of zero and standard deviation of one to facilitate interpretation of
parameter estimates across variables with different scales). Each regression was modeled
with a random intercept for school to account for the clustering of students within schools
(Hubbard et al., 2010). Missing data on covariates were accounted for using dummy variable

1Supplementary material can be found by accessing the online version of this paper at http://dx.doi.org and by entering doi:...

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


http://dx.doi.org

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Khoddam et al.

Page 6

adjustment, which creates a dummy variable to code for missingness, to allow inclusion of
the entire sample in analyses. Supplementary Table 12 presents a table of sample size and
available data across all study variables. There were approximately 534 adolescents that had
some amount of missing data across all key measures. These teens tended to be male, non-
Hispanic, and slightly less educated.

All models were tested in four stages: (1) CPs as the sole predictor, (2) a single IntSx index
as the sole predictor, (3) CPs and a single IntSx index as simultaneous predictors (to test for
redundant or incremental relationships), and (4) CPs, the IntSx index, and the interaction
term between CPs and IntSx index as simultaneous predictors (to test for interactive
associations). Each of these models were run twice: (1) an unadjusted model that only
included baseline reports of past six-month substance use for the respective substance under
study as the sole covariate and (2) adjusted model that further included demographic
covariates, including gender, ethnicity, and highest parental education in addition to baseline
substance use as a covariate. Furthermore, this modeling strategy was repeated five times,
whereby, we substituted in one of the five the different RCADS scale as the internalizing
symptom predictor. This approach allowed us to compare each internalizing syndrome as a
possible redundant, incremental, or interactive risk factor to CPs. We did not include
multiple internalizing syndrome scales in the same model because of concerns about
partialling out construct-relevant shared variance among the internalizing pathologies that
might be accounted for by a common underlying internalizing dimension.

All analyses were conducted in Stata version 13.1, Stata Corp LP (College Station, TX).
Results from the mixed-effects logistic regression models are reported as Odds Ratios (OR
+95% CAK) and significance was set to .05 (two-tailed).

3. RESULTS

Table 1 presents descriptive statistics and Table 2 presents correlations among demographic
and key study variables, which showed significant relations between all key study variables
except Social Phobia with all substance use variables.

3.1 Primary analyses of Conduct Problems and Internalizing Symptom Indexes as
predictors of substance use at follow-up

Unadjusted and adjusted ORs for associations of CP and IntSx with substance use outcomes
were similar across analyses. Thus, for parsimony, adjusted ORs are reported in Figures 1-4.

3.1.1 Independent associations—Figure 1 depicts the independent association of each
form of psychopathology to substance use alone without accounting for the covariance
between CP and the internalizing measures.

For the any substance use status outcome measured at follow-up, baseline CPs had a strong
positive association with substance use with results indicating that for each one standard
deviation increase, the likelihood of an adolescent reporting substance use at follow-up was

2Supplementary material can be found by accessing the online version of this paper at http://dx.doi.org and by entering doi:...
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72% greater after adjusting for baseline use and other covariates. The independent

association of each IntSx measure on any substance use varied by the specific form of IntSx.
Each IntSx domain was significantly associated with risk of any use at follow-up (ORs range
=1.04 - 1.28, p< .05), with the exception of social phobia (OR = 1.04 [0.96, 1.13], p=.35).

For substance-specific analyses, CPs were positively association with alcohol (OR =
1.62[1.46, 1.80], p < .0001), tobacco (OR = 1.72[1.53, 1.92], p< .0001), and marijuana use
(OR =1.75[1.56, 1.96], p< .0001). Major Depressive Disorder symptoms also had a positive
independent association with each measure of substance use, whereas the association of
other IntSx domains with individual drug outcomes varied across IntSx domains and were
not consistently significant. Social Phobia was only associated with marijuana use (OR =
0.87[0.77, 0.97], p< .05), with the OR < 1 indicating social phobia may be a protective
factor against marijuana use.

In each case, the 95% CI for associations involving CPs and associations involving IntSx did
not overlap with one another, providing evidence that CPs were significantly more robust
risk factors for substance use than IntSx (Figure 1).

3.1.2 Incremental associations—Figure 2 depicts the ORs of CPs on substance use
when accounting for the comorbidity of each type of IntSx. CPs were significantly
associated with substance use over and above each internalizing syndrome (p < .0001) and
the inclusion of internalizing problems in the models did not meaningfully reduce the ORs
for risk carried by CPs.

Figure 3 depicts the ORs of each IntSx on substance use when adjusting for comorbid CPs.
Depressive symptoms (OR = 1.19[1.09, 1.30], p < .001) were the only form of IntSx that had
a significant incremental relationship with increased likelihood of alcohol, tobacco, and any
substance use over and above CPs. Social Phobia was incrementally associated with /ower
marijuana use (OR =.84[0.74, 0.94]; p < .01) when accounting for co-occurring CPs.

3.1.3 Interactive associations—Figure 4 depicts the interaction between IntSx and CP
symptoms. There were significant interactions between each internalizing measure (except
Social Phobia) and CPs in predicting past six-month any substance use at follow-up (ORs
range = .87 — .91, p<.05), with the ORs < 1 indicating antagonistic interactions.
Adolescents endorsing less CPs reported higher rates of substance use at follow-up as the
number of internalizing symptoms they endorsed increased, whereas, the likelihood of
reporting substance use at follow-up was less pronounced among those with higher levels of
CPs.

Only one substance-specific interactive association was found. There was an antagonistic
interaction between Panic Disorder and CPs on tobacco use (OR = .92[.84, .99]; p<.05).
However, this interaction was no longer significant after adjusting for demographic
covariates.
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4. DISCUSSION

This study provides novel evidence regarding how several forms of IntSx operate as risk
factors for adolescent substance use in the context of CPs during the noteworthy transitional
period of the first year of high school. First, the robust relationships between CPs and
substance use regardless of IntSx levels point to the importance of drug use prevention
efforts that effectively target high-risk teens with externalizing behaviors. Second, the
incremental relationships between CPs and depressive symptomology highlight the additive
risk that both CPs and depression carry above and beyond the association of each disorder
independently. Lastly, the current study found evidence for several interactive relationships
between CPs and IntSx; however, these associations were not synergistic as expected and
displayed antagonistic interplay of CPs and IntSx in substance use risk.

4.1 Conduct Problems as a robust risk factor for substance use

Prior studies examining CPs independently (Hayatbakhsh et al., 2008; Mayzer et al., 2009)
as well as in relation to IntSx (Ingoldsby et al., 2006; King et al., 2004; Lansford et al.,
2008; Maslowsky and Schulenberg, 2013) have noted the robustness of CP-related risk of
drug use. There are many possible reasons that could be underlying this phenomenon,
including social explanations that suggest delinquent peer groups may encourage substance
involvement or may simply use substances as part of their delinquency (Duncan et al., 2006;
Hawkins et al., 1992). It could also be that substance use and CPs are manifestations a
shared underlying externalizing construct (Krueger et al., 2002) with common genetic
influences (Krueger et al., 2002; Slutske et al., 1998; Young et al., 2000, 2009). Current
findings reinforce and extend a solid evidence base that CPs are a robust risk factors for
substance use.

4.2 Incremental relationships between Conduct Problems and Internalizing
Symptomatology

Depressive symptomatology was the only IntSx to have an incremental relationship with
substance use, such that, the relation of depressive symptomatology with substance use risk
went above and beyond the risks it shares with CPs. This is consistent with prior
developmental psychopathology literature that has found that the comorbidity between
Conduct Disorder and Major Depressive Disorder is associated with subsequent substance
use (Brook et al., 2015; Lansford et al., 2008; Maslowsky et al., 2013; Pardini et al., 2007).
The current study also extends these prior findings by examining incremental associations
with multiple facets of IntSx. No other significant incremental associations were found with
other forms of IntSx. The null finding raises the possibility that the risk marked by anxiety
disorder symptoms may be a weak proxy for CP-related increases in substance use risk.

Additionally, given that only depressive symptoms, and not anxiety symptomatology, was
significantly and incrementally associated with substance use over and above conduct
problems, it may suggest that there are unique facets to depressive symptomatology that
confer some degree of risk that does not overlap with anxiety symptoms. Depression’s core
elements, like anhedonia, sadness, psychomotor retardation may play a unique role in
substance use, whereas depressive features shared with anxiety (e.g., agitation, insomnia,
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concentration problems) may have less relevance to substance use risk. Some literature
provides evidence that melancholic subtypes of depression, which are characterized by
anhedonia and psychomotor changes, may be more strongly associated with nicotine and
drug dependence than non-melancholic subtypes (Leventhal et al., 2008). Further
disentanglement of how the different symptoms of Major Depressive Disorder are related to
subsequent substance use in adolescents may be beneficial.

4.3 Antagonistic interactions between Conduct Problems and Internalizing
Symptomatology

The present study found an antagonistic interaction, whereby, the combination of high IntSx
and high CPs was associated with a disproportionately smaller increase in risk than what
would be expected based on additive incremental effects of risk carried by the combination
of IntSx alone and CPs alone. One possible explanation of this relationship is that some
IntSx may offset some risk carried by comorbid CPs. For example, symptoms related to
fearfulness and high arousal may suppress some of the behavioral disinhibition associated
with CPs and substance use (Young et al., 2009). It could also be that the association of CPs
and substance use is so robust that the etiological role of IntSx on substance use may have
less of an impact on substance use. Figure 4 provides some support for this hypothesis given
that adolescents at the highest levels of CPs appear to be less impacted by the presence of
IntSx compared to those with lower levels of IntSx.

4.4 Generalizability of findings to specific substances

Although there were few significant substance-specific findings, results suggest that Social
Phobia may be protective against marijuana use, over and above the negative impact of CPs.
Prior literature has also corroborated this finding in adolescent community samples (Kellam
et al., 1982; Myers et al., 2003; Shedler and Block, 1990). Socially anxious teens may not
surround themselves with many peers, and thus, limit their access to negative modeling
behaviors. Consistent with this theory, research shows that children at age 10 with higher
levels of anxiety symptoms re less likely to associate with deviant peers who use drugs
(Fergusson and Horwood, 1999). The current study extends on this by elucidating the
relative impact of different measures of anxiety. Specifically, social anxiety may be
protective against marijuana use, but other measures, including Generalized Anxiety
Disorder symptoms and Panic Disorder symptoms confer some risk on overall substance
use.

4.5 Limitations

First, participants were sampled from a restricted geographic region, which raises limitations
on generalizability. Second, the IntSx and CP measures were based on self-report data and
not structured clinical interviews. Thus, response styles could have impacted results.
However, one would not expect that a reporting bias would confound the extent to which a
measure has an incremental or interactive association with substance use. Third, although
the CP measure examines several types of CPs, it is not a diagnostic tool used to examine
individuals at clinical levels for Conduct Disorder. However, this study may be relevant to
many teens who engage in sub-clinical levels of CPs who further progress to substance use.
Fourth, a binary any substance use outcome variable was used, which has high sensitivity
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but low specificity for identifying problematic patterns of use. Finally, the brief follow-up

period between waves makes it difficult to discern the longitudinal impact of the IntSx-CP
comorbidity as well as potential substance-specific differences that may emerge later on in
adolescence.

4.6 Conclusions

Current study results highlight the robustness of CPs as a risk factor for substance use as
well as nuanced interplay of internalizing-externalizing problems in the developmental
psychopathology of adolescent drug use vulnerability. Because of the risk associated with
each internalizing disorder individually as well as in combination with CPs, it is critical that
school administrators and mental health professionals assess for symptoms along the
internalizing-externalizing spectrum to identify and prevent future substance use.
Furthermore, adolescence who have high levels of CPs and depressive symptoms may
benefit most from early drug use prevention.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Highlights
. Conduct problems were a consistent and robust risk factor for
substance use.
. Depression posed a risk for substance use above that of conduct
problems.
. Social Phobia symptoms appear to be protective against marijuana use.
. Am antagonistic interaction was found between conduct and

internalizing problems.
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Figure 1.

Independent associations of baseline Conduct Problems and Internalizing Symptom indexes
in the prediction of past 6-month substance use at follow-up.

Note: All models adjusted for past six-month substance use at baseline, highest parental
education, ethnicity, and gender.
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Figure 2.

Incremental associations of baseline Conduct Problems when comorbid with each
Internalizing Symptom index in the prediction of past 6-month substance use at follow-up.
Note: All models adjusted for past six-month substance use at baseline, highest parental
education, ethnicity, and gender.
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Figure 3.

Incremental associations of each Internalizing Symptom Index when comorbid with
Conduct Problems in the prediction of past 6-month substance use at follow-up.

Note: All models adjusted for past six-month substance use at baseline, highest parental
education, ethnicity, and gender

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



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Khoddam et al.

Page 18

& nal &
2 0.6 =
= =
[0} [0}
o o
= { -
8 S
(72} 172}
Qo Qo
=1 . |
2] (/2]
> >
= =
< <
a o
0 5 10 15 0 5 10 15 20 25 30
GAD MDD
& nal )
2 0.6 =
& %
[0} [0}
o (53
= =
8 8
[72] [72]
o Ko}
= j=
n on
> >
| -
< <
a a
0 5 10 15 0 5 10 15 20 25
OCD PD

Conduct Problems:
-1 SD — — — Mean +1 SD

Figure 4.
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Prediction of Past 6-month Any Substance Use at Follow-Up.
Note: MDD = Major Depressive Disorder. GAD = Generalized Anxiety Disorder. PD =
Panic Disorder. OCD = Obsessive Compulsive Disorder.
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