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We assessed relations among depression, conduct disorder, and drug use from adolescence to young adulthood,
and evaluated whether exposure to violence contributed to disorder co-occurrence. We used data from the Project
on Human Development in Chicago Neighborhoods. Respondents were 12–15 years old in 1995–1997 (N =
1,517), and were reinterviewed in 1997–2000 (n = 1,315), and 2000–2002 (n = 1,210). We examined
exposure to violence at ages 12–15 and 14–17, and depression, conduct disorder, and drug use at ages 14–17
and 17–20. Multivariate transition models revealed an association between prior conduct disorder and drug
use, as well as a relationship between prior depression and conduct disorder. Adolescent exposure to violence was
associated with higher odds of conduct disorder and drug use but not depression. Comorbid relations between
conduct disorder and drug use were independent of prior exposure to violence. Although preventing adolescent
exposure to violence may reduce the risk of conduct disorder and drug use by young adulthood, future research
needs to investigate alternative determinants of sequential comorbidity among depression, conduct disorder, and
drug use in adolescence and young adulthood.

Psychiatric comorbidity is the presence, simultaneously or in
sequence, of two or more disorders in an individual within a certain
period (Angold, Costello, & Erkanli, 1999). It is associated with
worse prognosis, more severe symptoms, and lower social com-
petence (Schuckit, 2006). Adolescence is a particularly important
time to examine comorbidity, as many forms of psychopathology
and risk behaviors, including delinquency, drug use, and depres-
sion, either begin or peak at this stage.

Reciprocal relations may exist among depression, conduct dis-
order, and drug use. First, adolescents may self-medicate depression
through drug use, and drug use may increase vulnerability to de-
pression by exerting neurophysiological or behavioral changes on
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the user: 9.0–47.9% of persons exhibit comorbid depression and
drug use (O’Neil, Conner, & Kendall, 2011). Second, conduct dis-
order and drug use may follow a common developmental pattern
of externalizing behavior: an externalizing factor accounts for 79%
and 95% of conduct disorder and drug use, respectively (Measelle,
Slice, & Hogansen, 2006). Third, a reciprocal association may exist
between conduct disorder and depression (Johnson, Cohen, Kasen,
& Brook, 2005), mediated by disrupted interpersonal functioning,
school failure, and social rejection by prosocial peers: 22.7–83.3%
of those with depression may also meet criteria for conduct dis-
order, while 8.5–45.4% of those with conduct disorder also met
criteria for depression (Angold & Costello, 1993). The relatively
high rates of comorbidity among depression, conduct disorder, and
drug use, and the scarcity of longitudinal, population-based stud-
ies on the relations among the three symptom domains underscore
the importance of research on comorbidity among depression,
conduct disorder, and drug use.

Exposure to violence in adolescence may be an important in-
fluence on comorbidity among depression, conduct disorder, and
drug use (Moffitt et al., 2007; Murray & Farrington, 2008).
Parent–child abuse and community violence are independently
associated with higher levels of depression, conduct disorder, and
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drug use (Fergusson, Boden, & Horwood, 2008; Johnson et al.,
2002; Margolin, Vickerman, Oliver, & Gordis, 2010; Moffitt et al.,
2007). Hence, by separately increasing the risk for depression,
conduct disorder, and drug use by young adulthood, exposure to
parent–child and community violence may generate a dispropor-
tionate concentration of co-occurring disorders among victims of
violence.

We extend the literature on violence and comorbid psy-
chopathology in several ways. First, we consider the reciprocal
relations among depression, conduct disorder, and drug use in
adolescence and young adulthood. By jointly accounting for con-
current clustering among the three symptom domains, we reduce
bias in the estimation of sequential relations between pairs of disor-
ders. In other words, we account for the fraction of the observed as-
sociation between a pair of symptom domains (e.g., depression and
conduct disorder) that is actually due to the association between
the two domains and a third, previously unmeasured symptom
domain (e.g., drug use). Second, we examine the specificity of the
association between exposure to family and community violence
and the three symptom domains, while accounting for symptom
domain co-occurrence. Past research has usually examined the re-
lationship between violence and single symptom domains, which
may similarly inflate the strength of associations due to comorbid-
ity. Third, we examine whether exposure to violence functions as
a common determinant, and thus partly explains, the sequential
associations between symptom domains. Based on prior research,
we hypothesized that (a) sequential comorbid relations would ex-
ist among depression, conduct disorder, and drug use, so that a
history of comorbidity would increase the risk of onset and persis-
tence of each symptom domain; (b) exposure to violence in early
and late adolescence would increase the risk of depression, con-
duct disorder, and drug use; and (c) these violent exposures would
partly explain the relations among the three symptom domains.

M E T H O D

Participants and Procedures
This study used data from the Project on Human Development in
Chicago Neighborhoods Longitudinal Cohort Study. Participants
were selected using a three-stage stratified sampling design, where
80 neighborhood clusters were randomly selected and stratified by
racial/ethnic mix and socioeconomic status, and participants were
randomly and proportionately selected from households within the
selected neighborhood clusters. The study sample is representative
of the Chicago area with respect to racial/ethnic and socioeco-
nomic status (SES) distribution at the neighborhood level. The
participation rate was 75%. Three face-to-face in-home interviews
were conducted at approximately 24-month intervals (Wave 1:
1995–1997; Wave 2: 1997–2000; Wave 3: 2000–2002).

Our study baseline sample included 1,517 adolescents (Wave 1;
75% average response rate); Wave 2 included 87% of the baseline

sample; and Wave 3 included 80%. The sample included two
cohorts: respondents were aged either 12 or 15 years at Wave
1. The institutional review board of the University of Michigan
School of Public Health approved all protocols.

Twenty percent of participants were lost to follow-up. Individ-
uals who did not participate in Wave 3 were more likely than those
who did to have met criteria for conduct disorder at Wave 1 (22%
of those who did not participate in Wave 3 vs. 17% of those who
did). There was also differential attrition by race/ethnicity and
family history of mental health or drug problems: Blacks were less
likely to participate in Wave 2 (32% of respondents vs. 47% of
nonrespondents) whereas individuals with a family mental health
or drug problem history were more likely to participate in Wave 2
(59% of respondents vs. 51% of nonrespondents).

Measures
Youth (herein referred to as “subjects”) were the respondents in
all waves to the measures of depression and drug use. Primary
caregivers reported on conduct disorder in Wave 1 and subjects
reported on this symptom domain in Waves 2–3.

Depression was measured with the Major Depressive Disorder
instrument at Waves 2 and 3. Subjects were classified as meeting
criteria for major depression if they endorsed depressed mood or
anhedonia for reasons other than bereavement, endorsed at least
five out of nine symptoms, and expressed at least one sign of
impairment. The instrument was adapted from the Depression
module of the Diagnostic Interview Schedule for Children (DISC
4; Shaffer, Fisher, Lucas, Dulcan, & Schwab-Stone, 2000). The
DISC 4 Depression module has adequate test-retest reliability
(K = .92; Shaffer et al., 2000). Respondents were classified as
meeting criteria for depression at Wave 2 if they had ever, since
age 5, experienced the requisite symptoms and impairment; at
Wave 3, they met criteria for depression if they had experienced
the symptoms and impairment in the past year.

Primary caregivers reported on conduct disorder with the
aggression (Cronbach’s α = .87) and delinquency subscales
(Cronbach’s α = .61) of the Child Behavior Checklist (CBCL;
Achenbach, 1991a) at Wave 1, and subjects reported on conduct
disorder with the Youth Self-Report (YSR; Achenbach, 1991b)
instrument at Wave 2 and the Young Adult Self-Report (YASR;
Achenbach, 1997) at Wave 3. At Wave 2, subjects were considered
“positive” for conduct disorder if they reported borderline aggres-
sion (score ≥ 10) or borderline delinquent behavior (score ≥ 3)
in Waves 1 or 2 (Achenbach, 1991a). At Wave 3, participants met
criteria for conduct disorder if they reported borderline aggression
(score ≥ 10 for the 12-year-old cohort or ≥ 9 for the 15-year-
old cohort) or delinquent behavior (score ≥ 6 for the 12-year-old
cohort or ≥ 5 for the 15-year-old cohort) in the past 6 months.
These items were rated by clinicians as reflecting an underlying
construct of conduct disorder (Achenbach, Dumenci, & Rescorla,
2001, 2003).
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Subjects were asked about past-year illicit drug use through
the Substance Use Interview in Waves 2 and 3. The interview was
adapted from the National Household Survey on Drug Abuse (Na-
tional Institute of Drug Abuse, 1991) and recorded the subject’s
reported quantity and frequency of use of various illicit substances,
including marijuana, cocaine, crack cocaine, inhalants, hallucino-
gens, heroin, barbiturates, tranquilizers, amphetamines, steroids,
and intravenous drugs. Given the low frequency of any illicit drug
use in Wave 2, it was measured as reports of any drug use up to
Wave 2; in Wave 3 it was measured as any past-year use. Test-retest
reliability of NSDUH past-year drug use questions is high (k = .8–
.9; Substance Abuse and Mental Health Services Administration,
2010).

Punishment and maltreatment by their primary caregivers
at ages 12–15 years was assessed at Wave 1 using a subset of
items from the Conflict Tactics Scale 1985 Resurvey Physical As-
sault subscale (CTSR-PA; Straus, Hamby, Finkelhor, Moore, &
Runyan, 1998). Primary caregivers reported the frequency of seven
behaviors towards the adolescent study participant in the past year.
If the primary caregiver reported throwing something at the child,
pushing or grabbing the child, or slapping or spanking the child at
least once in the past year, the child was considered to have expe-
rienced parent–child harsh physical punishment; this corresponds
to the Minor Assault subscale of the CTSR-PA. If the primary
caregiver reported kicking, biting, or hitting the child with a fist;
hitting the child with something else; beating the child up; or burn-
ing or scalding the child at least once in the past year, the child was
considered to have experienced parent–child maltreatment; this
corresponds to the Severe Assault subscale of the CTSR-PA, with
the omission of two items about threatening or using a knife or
gun. These items were dropped after a pretest revealed no endorse-
ment of these behaviors, as well as concern that their inclusion
would offend participants in the Chicago study (Molnar, Buka,
Brennan, Holton, & Earls, 2003). In the sample presented here,
the revised CTSR-PA has adequate reliability, Cronbach’s α = .65
and construct validity (Molnar et al., 2003).

Past-year violent victimization and witnessing violence at ages
14–17 were reported at Wave 2. To assess victimization, subjects
were asked whether they had been attacked with a weapon, beaten
up, chased, shot at, sexually assaulted, or threatened with serious
harm in the past year. To assess witnessing, subjects were asked
whether they had seen someone killed, attacked with a weapon,
beaten up, chased, shot, shot at, or threatened with serious harm.
These measures come from My Exposure to Violence, an instru-
ment developed by the study (Selner-O’Hagan, Kindlon, Buka,
Raudenbush, & Earls, 1998). In the study sample, psychometric
study of the scale of violent victimization showed good item fit,
Cronbach’s α = .83, and construct validity. The witnessing scale
also showed good item fit, Cronbach’s α = .73, and construct
validity (Brennan, Molnar, & Earls, 2007).

Covariates considered at Wave 1 included sex, age at baseline
(i.e., membership in the 12- or 15-year-old cohort), race/ethnicity,

SES, attention deficit symptoms, impulsivity, and family history of
mental health and/or drug use problems. Dichotomous variables
were coded as 0/1. Socioeconomic status was measured as the first
principal component of parental education, parental occupation,
and household income. Attention deficit symptoms were reported
by the primary caregiver using the CBCL; children met criteria
for attention deficit if they reached the borderline threshold for at-
tention deficit. Impulsivity was reported by the primary caregiver
with the Impulsivity subscale in the Emotionality, Activity, Socia-
bility, and Impulsivity Temperament Survey (Earls, Brooks-Gunn,
Raudenbush, & Sampson, 2005). Family history of mental health,
drug, and alcohol problems was assessed at Wave 1 by asking the
primary caregiver whether any family members ever had drinking
problems, drug use problems, depression, problems with nerves or
a nervous breakdown, talked to a doctor or counselor about–or
was hospitalized for–emotional problems or problems with drugs
or alcohol, attempted or committed suicide.

Data Analysis
We first assessed the relations between violence exposures at Waves
1 and 2 and the odds of each symptom domain at Wave 3 by
estimating a series of multivariate generalized estimating equation
(GEE) models with a logit link, including two-way interactions be-
tween specific violence exposures and symptom domains (Models
1–5). By simultaneously estimating the three symptom domains
as separate outcomes, we could compare the effect of different vio-
lence exposures on depression, conduct disorder, and drug use, and
establish whether violence exposures could be a plausible shared
risk factor for depression, conduct disorder, and drug use. Within
these models, we used pairwise odds ratios to model the cross-
sectional associations between pairs of symptom domains at Wave
3. Details on model equations and sample SAS code to repli-
cate them have been published (Cerdá, Sánchez, Galea, Tracy, &
Buka, 2008). We first estimated separate models for each violence
exposure separately to address multicollinearity concerns among
measures of violence, and then estimated one model including all
violence exposures.

Next, we assessed sequential comorbidity among the three
symptom domains from Wave 2 to 3. In this multivariate GEE
model, the outcome was a binary variable taking the value 1 if
individual j reported the symptom domains r 3 = 1,. . . , R3 at
Wave 3. For each of the three symptom domains, we estimated
a marginal model for the probability of reporting domain r 3 at
Wave 3, given symptom domains reported at Wave 2. This model
included parameters (two-way interactions between each of the
symptom domains at Wave 2 and the domains at Wave 3) that
represented the effect on the log odds of the probability of report-
ing symptom domain r 3 at Wave 3, due to reporting symptom
domain r 2 at Wave 2. Details on model estimation can be found
in (Cerdá et al., 2008). These models also accounted for the cross-
sectional association among symptom domains at Wave 3 through
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pairwise odds ratios. This type of model allows us to compare how
the prevalence of, for example, conduct disorder up to Wave 2 in-
fluenced the probability of onset and persistence of depression and
drug use at Wave 3, after accounting for the concurrent relations
among depression, conduct disorder, and drug use at Wave 3. By
using a multivariate structure where the three symptom domains
are simultaneously estimated as outcomes and we include two-way
interactions with the three symptom domains at Wave 2, we could
also assess whether reciprocal relations existed between domains.
For example, we could simultaneously assess the influence of con-
duct disorder by Wave 2 on drug use onset at Wave 3, and the influ-
ence of drug use by Wave 2 on conduct disorder onset at Wave 3.

We estimated a model of sequential comorbidity between de-
pression, conduct disorder, and drug use from Waves 2–3. In
Model 6, we added the confounders specified above; in Model 7,
we added all measures of violent exposures at Waves 1–2 as sepa-
rate predictors, to test whether the magnitude of the associations
among depression, conduct disorder, and drug use detected in
Model 6 decreased substantially and became nonsignificant once
we accounted for prior exposure to violence. Results are presented
in Figures 1–4 to illustrate those relations that are significant at
the p < .05 level (straight lines). The numbers shown above the
lines represent probabilities of onset and persistence for a particu-
lar symptom domain, conditional on the presence of the same or
another symptom domain by Wave 2. Probabilities were calculated
from coefficients denoting the log odds of the probability of re-
porting symptom domain r 3 at Wave 3, due to reporting symptom
domain r 2 at Wave 2.

Missing values for any of the covariates were imputed using
multiple imputation (Raghunathan, 2004). We used the PROC
MIANALYZE procedure in SAS, Version 8, to combine the model
estimates from five imputed datasets. Parameter estimates were av-
eraged over the set of analyses, while standard errors were com-
puted using the average of the squared standard errors over the set
of analyses and the between-analysis parameter estimate variation
(SAS Institute, 2007).

R E S U L T S
Table 1 presents the characteristics of the study participants across
the three study waves. The 12- and 15-year-old cohorts were,
respectively, an average of 12.10 and 15.20 years of age at baseline,
14.20 and 17.30 at Wave 2, and 16.80 and 19.80 years of age at
Wave 3. The prevalence of violent exposures varied considerably by
severity of the event: 59% had received parent–child harsh physical
punishment, 33% had received parent–child maltreatment, 84%
had witnessed an event, and 35% had been victimized in the past
year.

Table 2 presents the conditional onset and persistence proba-
bilities for depression, conduct disorder, and drug use at Wave 3.
Depression and conduct disorder exhibited opposite developmen-
tal changes. Whereas the depression prevalence doubled and in-

Table 1. Respondent Psychiatric Symptoms, Traumatic
Life Events, and Sociodemographic Characteristics, Co-

horts 12 and 15, by Wave of Measurement

Wave 1 Wave 2 Wave 3
(N = 1,517) (N = 1,315) (N = 1,210)

Variable % % %

Conduct disorder 45.3 21.2
Substance use 30.0 30.4
Depression 16.7 29.2
Witnessed violence, past

year
84.2

Violent victimization,
past year

34.8

Parent–child harsh
physical punishment,
past year

59.1

Parent–child
maltreatment, past
year

33.4

Gender
Male 49.1
Female 50.9

Cohort
12 54.1
15 45.9

Race/ethnicity
Black Non-Hispanic 34.0
White Non-Hispanic 13.9
Hispanic 40.4
Other 11.7

Attention deficit
symptoms (%
classified as
borderline)

12.3

Percent of participants
reporting any family
member with mental
health or drug
problems

57.4

Note. Waves refer to the three times of assessment in the study: baseline and the
first and second follow-up interviews.

creased from the lowest to the highest prevalent symptom domain
between Waves 2 and 3, conduct disorder prevalence decreased by
half and moved from the highest to the lowest symptom domain
in the same period. The prevalence of drug use remained stable
across the study period.

Figures 1–4 present the onset and persistence probabilities
with sex, age at baseline, race/ethnicity, socioeconomic status,
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Table 2. Prevalence, Onset, and Persistence Probabilities of
Symptom Domains at Ages 17–20 (Wave 3), Conditional
on Prevalence of Symptom Domains through Ages 14–17

(as Assessed in Waves 1 and 2)

Period

17–20 Years of age
Through ages 14–17

Prevalence Prevalence Onseta Persistenceb

Variable (%) (%) (%) (%)

Depression 16.7 29.2 27.0 40.3
Conduct

disorder
45.3 21.2 14.1 29.8

Substance
use

30.0 28.3 19.9 54.5

Note. Waves refer to the three times of assessment in the study: baseline and the
first and second follow-up interviews. Sample size is 1,517 in Wave 1, 1,315 in
Wave 2, and 1,210 in Wave 3.
aPercentage of respondents who did not meet criteria for the behavior in their
lifetime prior to Wave 3 and who met criteria at Wave 3.bPercentage of respondents
who met criteria for the symptom domain in their lifetime prior to Wave 3 and
who continued to meet criteria at Wave 3.

attention deficit symptoms, impulsivity, and family history of men-
tal health and/or drug use problems in the models. (Figures 1 and
2). Conduct disorder was associated with a higher probability of
drug use onset and persistence. Prior depression was associated with
a higher probability of conduct disorder onset and persistence. Fi-
nally, depression, conduct disorder, and drug use had moderate to
high persistence probabilities.

Table 3 presents the relationship of specific violence exposures
with the odds of depression, conduct disorder, and drug use. The
first set of estimates was obtained from separate models for each
violence exposure (Models 1–4); the second set was obtained from
one model including all violence exposures (Model 5). Parent–
child harsh physical punishment, violent victimization, and wit-
nessing were significantly associated with conduct disorder and
drug use. The direction of the associations between single types of
violence and conduct disorder or drug use persisted, although the
magnitude decreased, once we accounted for the co-occurrence of
multiple types of violence.

Figures 3 and 4 present the associations between Wave 2 and
Wave 3 symptom domains, jointly adjusting for exposure to the
four types of violence exposures. Although the association between
prior depression and conduct disorder onset/persistence became
marginally significant once we controlled for exposure to violence
in early and late adolescence, the magnitude of these associations
did not change.

Figure 1. Probability of symptom domain onset conditional on
the presence of two other domains at prior wave and controlling for
sex, age at baseline, race/ethnicity, socioeconomic status, attention
deficit symptoms, impulsivity, and family history of mental health
and/or drug use problems. n = 1,210. The probabilities indicated
above are significant at the .05 level.

Figure 2. Probability of symptom domain persistence conditional
on the presence of two other domains at prior wave and controlling
for sex, age at baseline, race/ethnicity, socioeconomic status, atten-
tion deficit symptoms, impulsivity, and family history of mental
health and/or drug use problems. n = 1,210. The probabilities
indicated above are significant at the .05 level.
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Figure 3. Probability of symptom domain onset conditional on
the presence of two other domains at prior wave and controlling
for exposure to violence, sex, age at baseline, race/ethnicity, so-
cioeconomic status, attention deficit symptoms, impulsivity, and
family history of mental health and/or drug use problems. n =
1,210. The probabilities indicated above are significant at the .05
level.

D I S C U S S I O N
Using data from a population-based cohort study, we (a) simul-
taneously examined sequential relations among depression, con-
duct disorder, and drug use from adolescence to young adulthood;
(b) compared the influence of four types of violence on depression,
conduct disorder, and drug use; and (c) examined the influence of
violence exposures on the sequential relations among depression,
conduct disorder, and drug use. Symptom domains were related
in the following manner: (a) prior depression predicted conduct
disorder onset and persistence, and (b) conduct disorder predicted
drug use onset and persistence. Relations among symptom do-
mains were not reciprocal. Exposure to parent–child and commu-
nity violence was associated with conduct disorder and drug use,
even after accounting for concurrent comorbidity among depres-
sion, conduct disorder, and drug use. The relationship between
multiple violent exposures and each symptom domain did not ex-
plain the magnitude of the sequential relations among depression,
conduct disorder, and drug use.

A sequential relation existed between prior depression and con-
duct disorder transitions, independent of drug use (Measelle et al.,
2006). The link between depression and conduct disorder may be
explained by a failure model, whereby depression in adolescence
impedes relations with prosocial peers and contributes to inter-

Figure 4. Probability of symptom domain persistence conditional
on the presence of two other domains at prior wave and controlling
for exposure to violence, sex, age at baseline, race/ethnicity, socioe-
conomic status, attention deficit symptoms, impulsivity, and fam-
ily history of mental health and/or drug use problems. n = 1,210.
The probabilities indicated above are significant at the .05 level.

personal conflict, reinforcing the persistence of conduct disorder
into young adulthood. (Ingoldsby, Kohl, McMahon, & Lengua,
2006). Although the absence of an association between prior con-
duct disorder and depression transitions contradicts several prior
studies (Johnson et al., 2005; Kim, Capaldi, & Stoolmiller, 2003;
Silberg, Rutter, D’Onofrio, & Eaves, 2003), there may be several
reasons for this. First, we may be measuring conduct disorder too
late, and childhood conduct disorder may contribute to the onset
of depression in adolescence. Second, prior findings of a sequen-
tial relation between conduct disorder and depression may actually
reflect concurrent occurrence of conduct disorder and depression,
which we were able to account for in our analyses.

We also established a sequential relation between conduct dis-
order and drug use, independent of depression. The extreme risky
behaviors epitomized by these two symptom domains might partly
result from aberrant neural processing of behavior-motivating re-
wards, behavior-inhibiting punishments, and impaired integration
of reward–punishment information in brain regions that deter-
mine future behaviors (Crowley et al., 2010), as well as common
genetic roots and an adverse social environment (Button et al.,
2007; Miles, van den Bree, & Pickens, 2002).

This is one of the first studies to compare the relative influ-
ence of different forms of violence on depression, conduct disor-
der, and drug use. Parent–child harsh physical punishment and
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maltreatment and community violence were associated with in-
creased odds of conduct disorder and drug use (Molnar, Browne,
Cerdá, & Buka, 2005; Perepletchikova & Kaufman, 2010). Harsh
physical punishment and maltreatment ceased to predict conduct
disorder and drug use once we included witnessing and victim-
ization, indicating that community violence may partly mediate
the relationship between harsh physical punishment and maltreat-
ment and conduct disorder and drug use (Breslau, Davis, & An-
dreski, 1995). Although violence was not significantly associated
with depression, the relationship between community violence and
depression was in the expected direction (Johnson et al., 2002;
Kennedy, Bybee, Sullivan, & Greeson, 2009, 2010).

Despite the association between exposure to violence and con-
duct disorder and drug use, the relations among depression, con-
duct disorder, and drug use were not partly explained by exposure
to violence. Hence, we cannot conclude that sequential comor-
bidity among these symptom domains is due to concurrent, yet
independent, increases in conduct disorder and drug use follow-
ing exposure to violence. Although several studies have found that
individuals with comorbid disorders such as depression, conduct
disorder, and drug use were more likely to have experienced vi-
olence (Ethier, Lemelin, & Lacharite, 2004; Widom, DuMont,
& Czaja, 2007), we are not aware of any studies that examined
whether adolescent exposure to violence explained the relations
between conduct disorder and either depression or drug use. Al-
ternative shared risk factors may explain these relations, including
a common genetic risk for depression, conduct disorder, and drug
use, low parental warmth and parental monitoring, and association
with deviant peers (Cerdá, Sagdeo, Johnson, & Galea, 2010).

This study has several limitations. Lack of access to diagnostic
measures of conduct disorder led us to draw qualitative cutoffs for
the presence of high conduct disorder symptoms. We did draw,
however, on prior literature to identify cases of borderline symp-
toms from the Achenbach scales. Second, lack of measures of
conduct disorder prior to Wave 1 impeded us from assessing true
conduct disorder onset; instead, this study examines a shift to bor-
derline conduct disorder within the study period. Third, onset of
depression, conduct disorder, or drug use at Wave 3 may reflect
onset between Waves 2 and 3 because assessments occurred every
2 years, and the measures asked about occurrence of the outcome
in the past year. Fourth, this study does not account for early
childhood victimization, which could have contributed to adoles-
cent victimization and depression, conduct disorder, and drug use.
Finally, the measurement of early-adolescent parent–child harsh
physical punishment and maltreatment solely at Wave 1, and wit-
nessing/victimization at Wave 2, impeded us from examining the
role of time-varying violence exposures on depression, conduct
disorder, and drug use.

Multiple problems such as depression, conduct disorder, and
drug use are often initiated in adolescence. This peak in comorbid-
ity makes studies of the determinants of intersections between mul-
tiple forms of psychopathology in adolescence and young adult-

hood particularly important. This is one of the first studies to
examine simultaneously the relations between depression, con-
duct disorder, and drug use from adolescence to young adulthood
and to examine the influence of exposure to violence in adoles-
cence on psychopathology. We found that, though a history of
violence did increase the risk for conduct disorder and drug use,
sequential comorbidity between the three symptom domains was
independent of prior exposure to violence. Future research needs
to investigate factors that place individuals at risk for developing
sequential relations between depression and conduct disorder, and
between conduct disorder and drug use.

R E F E R E N C E S
Achenbach, T. (1991a). Manual for the Child Behavior Checklist/4-18 and 1991

profile. Burlington, VT: University of Vermont, Department of Psychiatry.

Achenbach, T. (1991b). Manual for the Youth Self Report and 1991 profile. Burling-
ton,VT: University of Vermont, Department of Psychiatry.

Achenbach, T. (1997). Young Adult Self Report. Burlington,VT: University of Ver-
mont, Department of Psychiatry.

Achenbach, T., Dumenci, L., & Rescorla, L. (2001). Ratings of relations between
DSM-IV diagnostic categories and items of the CBCL/6-18, TRF, and YSR.
Burlington, VT: University of Vermont, Department of Psychiatry.

Achenbach, T., Dumenci, L., & Rescorla, L. (2003). DSM-Oriented and
empirically based approaches to constructing scales from the same item
pools. Journal of Clinical Child and Adolescent Psychology, 32, 328–340.
doi:10.1207/S15374424JCCP3203 02

Angold, A., & Costello, E. J. (1993). Depressive comorbidity in children and
adolescents: Empirical, theoretical, and methodological issues. The American
Journal of Psychiatry, 150, 1779–1791.

Angold, A., Costello, E. J., & Erkanli, A. (1999). Comorbidity. Journal of Child
Psychology and Psychiatry and Allied Disciplines, 40, 57–87. doi:10.1111/1469-
7610.00424

Brennan, R. T., Molnar, B. E., & Earls, F. (2007). Refining the measurement of
exposure to violence (ETV) in urban youth. Journal of Community Psychology,
35, 603–618. doi:10.1002/jcop.20167

Breslau, N., Davis, G. C., & Andreski, P. (1995). Risk factors for PTSD-related
traumatic events: A prospective analysis. American Journal of Psychiatry, 152,
529–535.

Button, T. M. M., Rhee, S. H., Hewitt, J. K., Young, S. E., Corley, R. P., & Stallings,
M. C. (2007). The role of conduct disorder in explaining the comorbidity
between alcohol and illicit drug dependence in adolescence. Drug and Alcohol
Dependence, 87, 46–53. doi:10.1016/j.drugalcdep.2006.07.012
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Molnar, B., Browne, A., Cerdá, M., & Buka, S. (2005). Violent behavior by girls
reporting violent victimization. Archives of Pediatrics & Adolescent Medicine,
159, 731–739. doi:10.1001/archpedi.159.8.731

Molnar, B., Buka, S., Brennan, R., Holton, J., & Earls, F. (2003). A multilevel
study of neighborhoods and parent-to-child physical aggression: Results from
the Project on Human Development in Chicago Neighborhoods. Child Mal-
treatment, 8, 84–97. doi:10.1177/1077559502250822

Murray, J., & Farrington, D. P. (2008). Parental imprisonment: Long-lasting ef-
fects on boys’ internalizing problems through the life course. Development and
Psychopathology, 20, 273–290. doi:10.1017/S0954579408000138

National Institute of Drug Abuse. (1991). National Household Survey on Drug
Abuse: Population estimates, 1991. Rockville, MD: Author.

O’Neil, K. A., Conner, B. T., & Kendall, P. C. (2011). Internalizing disorders
and substance use disorders in youth: Comorbidity, risk, temporal order,
and implications for intervention. Clinical Psychology Review, 31, 104–112.
doi:10.1016/j.cpr.2010.08.002

Perepletchikova, F., & Kaufman, J. (2010). Emotional and behavioral seque-
lae of childhood maltreatment. Current Opinion in Pediatrics, 22, 610–615.
doi:10.1097/MOP.0b013e32833e148a

Raghunathan, T. E. (2004). What do we do with missing data? Some options
for analysis of incomplete data. Annual Review of Public Health, 25, 99–117.
doi:10.1146/annurev.publhealth.25.102802.124410

SAS Institute. (2007). SAS OnlineDoc: Version 8. The MIANALYZE procedure.
Cary, NC: Author.

Schuckit, M. A. (2006). Comorbidity between substance use disorders and psy-
chiatric conditions. Addiction, 101(Suppl. 1), 76–88. doi:10.1111/j.1360-
0443.2006.01592.x

Selner-O’Hagan, M., Kindlon, D., Buka, S., Raudenbush, S. W., & Earls, F. (1998).
Assessing exposure to violence in urban youth. Journal of Child Psychology and
Psychiatry, 39, 215–224. doi:10.1017/S002196309700187X

Shaffer, D., Fisher, P., Lucas, C., Dulcan, M., & Schwab-Stone, M. (2000). NIMH
Diagnostic Interview Schedule for Children Version IV (NIMH DISC-IV): De-
scription, differences from previous versions, and reliability of some common
diagnoses. Journal of the American Academy of Child and Adolescent Psychiatry,
39, 28–38. doi:10.1097/00004583-200001000-00014

Silberg, J., Rutter, M., D’Onofrio, B., & Eaves, L. (2003). Genetic and environ-
mental risk factors in adolescent substance use. Journal of Child Psychology and
Psychiatry and Allied Disciplines, 44, 664–676. doi:10.1111/1469-7610.00153

Straus, M., Hamby, S., Finkelhor, D., Moore, D., & Runyan, D. (1998). Iden-
tification of child maltreatment with the parent-child Conflict Tactics Scales:
Development and psychometric data for a national sample of American parents.
Child Abuse & Neglect, 22, 249–270. doi:10.1016/S0145-2134(97)00174-9

Substance Abuse and Mental Health Services Administration. (2010). Results from
the 2009 National Survey on Drug Use and Health: Volume II. Technical appen-
dices and selected prevalence tables (NSDUH Series H-38B, HHS Publication
No. SMA 10-4856Appendices). Rockville, MD: Author.

Widom, C. S., DuMont, K., & Czaja, S. J. (2007). A prospective investigation of
major depressive disorder and comorbidity in abused and neglected children
grown up. Archives of General Psychiatry, 64, 49–56.

Journal of Traumatic Stress DOI 10.1002/jts. Published on behalf of the International Society for Traumatic Stress Studies.


