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Objective: The aim of this study was to identify separate
and joint trajectories of conduct disorder (CD) and alcohol
use disorder (AUD) DSM-IV diagnostic symptoms among
American Indian and First Nation (Indigenous) youth
aged 10 to 18 years, and to characterize baseline profiles
and later outcomes associated with joint trajectory group
membership.

Method: Data were collected between 2002 and 2010 on
three indigenous reservations in the northern Midwest
and four Canadian reserves (N ¼ 673). CD and substance
use disorder (SUD) were measured using the DSM-IV
Diagnostic Interview Schedule for Children�Revised
(DISC-R), administered at four time points.

Results: Using group-based trajectory modeling, three
CD and four AUD trajectories were found. Both had a
small group with high symptoms, but the largest groups
for both had no symptoms (55% and 73%, respectively).
CD symptom trajectories began at age 10 years and
peaked at age 14; AUD trajectories began at age 12 years
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and were highest from age 16 on. Eight joint trajectories
were identified. Of the sample, 53% fell into the group
with no CD or AUD symptoms. Compared to symptom-
atic groups, this group had greater caretaker warmth,
positive school adjustment, less discrimination, and fewer
deviant peers, and were less likely to have a caretaker
with major depression at baseline. Symptomatic groups
had higher odds of high school dropout, sex under the
influence, and arrest at age 17 to 20 years.

Conclusion: Despite significant risk factors, a large pro-
portion of Indigenous youth had no CD�SUD symptoms
over time. CD�SUD symptoms have multiple develop-
ment trajectories and are related to early developmental
risk and later psychosocial outcomes.
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onduct disorder (CD), characterized by rule-breaking
and aggressive behavior, is associated with a variety
C of negative individual and societal outcomes,

including earlier initiation of alcohol use and higher rates of
alcohol use disorder (AUD).1-3 Past-year prevalence of CD
was 5.4% in the school-based National Comorbidity Survey
Replication–Adolescent Supplement (NCS-A),4 a sample that
was 56% non-Hispanic white, and included adolescents aged
13 to 17 years. Although CD can develop into adult antisocial
personality disorder, many individuals’ CD behaviors dissi-
pate as they enter adulthood, and others have emphasized
the importance of distinguishing between adolescent-limited
versus life course-persistent antisocial behavior groups.5

In general population surveys, higher rates of CD have
been reported in racial/ethnic minority groups and those
from lower socioeconomic (SES) backgrounds.2,6 Early envi-
ronmental factors that predict CD at ages 14 to 16 years
include low SES, childhood adversity, parental substance use
disorder (SUD), negative home environment, and delinquent
peers.7 American Indian (AI) and other Indigenous youth are
disproportionately exposed to these poverty- and family
adversity�related risks,8 in large part due to current and
historical factors (e.g., forced relocation, boarding schools,
social marginalization), and thus may be particularly at risk
for CD and related negative outcomes. In the longitudinal
study of AI and First Nation (hereafter “Indigenous”) ado-
lescents that forms the basis of this article, risk factors for CD
at age 14 years included concurrent discrimination, delin-
quent peers, and prior CD or oppositional defiant disorder
(ODD) diagnosis.9 Higher rates of incarceration, biases in
diagnosis, and poorer access to mental health treatment
compound these racial and ethnic disparities.10

Despite their greater exposure to CD risk factors, AI youth
have not been found to have substantially elevated CD rates
compared to other youth. For example, in the Great Smoky
Mountain Study,white andCherokee youth aged 9 to 13 years
in Appalachia had similar 3-month prevalence rates of CD or
ODD (6.5% Cherokee; 5.3% white).8 Among Northern Plains
AI adolescents, the 6-month prevalence of CD was 3.8% be-
tween ages 14 and 17 years and did not differ significantly
from a general population sample.11 In the present sample,
past-year prevalence of CD has been reported to peak at age
14 years at 15.7% and decrease to 1.3% by age 18 years.12
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Conduct disorder is most commonly paired with other
externalizing disorders, particularly SUD.11,13 This comor-
bidity is considered to be a reflection of underlying aspects
of CD and SUD, such as the prominence of disinhibition.14

Both disorders are classified under the umbrella of exter-
nalizing disorders, and there is evidence that they have a
shared genetic liability.15 Furthermore, within the external-
izing spectrum model, comorbid disorder presentation is
associated with higher severity, poorer treatment response,
and more negative outcomes.16,17

No study has examined how these disorders unfold
together over the key developmental period of adolescence.
This study fills that gap by considering joint trajectories of
CD and SUD comorbidity (and, more specifically, AUD)—or
lack thereof—among Indigenous individuals aged 10 to 18
years. Based on diagnostic symptom counts, we used group-
based trajectory modeling to determine trajectory groups of
comorbid CD and AUD (i.e., taking into account both CD
and AUD symptom development over time), to identify risk
factors that prospectively predict trajectory group member-
ship, and to characterize their associated age-18 outcomes.
We focused on AUD symptoms because Indigenous adults
have higher rates of AUD and alcohol-related consequences
than other racial and ethnic groups,18 yet lower and/or
similar rates of alcohol use.19

METHOD
Participants and Procedure
These data were collected as part of a longitudinal study on three
reservations in the northern Midwest and four Canadian reserves
between 2002 and 2010. The project was designed in partnership
with the participating reservations and reserves. Before the appli-
cation funding, the research team was invited to work on these
reservations, and tribal resolutions were obtained. The university
institutional review board also approved all procedures. At each
participating location, an advisory board was appointed by the
tribal council to provide guidance and oversight of the research
process, including review of publications. Data from one reservation
are not included because that location did not have an active advi-
sory board, and we wanted to respect the community’s right to
review research prior to publication.

Each of the participating reservations and reserves provided a
list of families of tribally enrolled individuals aged 10 to 12 years
who lived on or within 50 miles of the reservation or reserve. We
attempted to contact all families with a child in the specified age
range through a visit by an Indigenous interviewer. Families were
presented with a traditional gift and invited to participate. For those
families that participated, each family member received $40. The
recruitment procedure resulted in an overall response rate of 79.4%.

Eight waves of data were collected via yearly interviews with the
adolescent and at least one primary caretaker. For these analyses, we
used Waves 1, 4, 6, and 8, when diagnostic data were collected, and
aligned participants by their age at each wave. The present study
includes the 673 adolescents who completed baseline (Wave 1)
diagnostic interviews (mean age [SD] ¼ 11.1 [0.82] years; 50.3%
female). Approximately 11% lived in a remote location (compared to
a rural location), and 85.5% lived on a reservation/reserve. Average
annual per capita family income was $5,448, and median parent
education level was high school diploma or general equivalence
diploma (GED). Retention rates were high across the 8 years of the
study, with 87.7% retention at Wave 4, 88% at Wave 6, and 78.5%
134 www.jaacap.com
at Wave 8. Additional details regarding the sample and study
methodology are available in Whitbeck et al.12
Measures
CD and AUD Symptoms. Conduct disorder (CD) symptoms and
alcohol use disorder (AUD) symptoms, the focus of the study, were
assessed via the DSM-IV Diagnostic Interview Schedule for Child-
ren�Revised (DISC-R). Trained community interviewers adminis-
tered the survey. The DISC-R is commonly used for children and
adolescents aged 11 years and older.20,21 For CD, youth reported
whether they had engaged in 14 different behaviors (DSM-IV
criteria specify 15 items, but the question regarding forced sex was
not included in our study) in the past year. For AUD, youth were
asked a series of questions regarding their use of alcohol in the past
year, and 11 symptoms were calculated from their responses to
assess abuse and dependence. All symptoms were coded as 0 if the
symptom was not present and as 1 if the symptom was present. For
each disorder, responses were summed into symptom counts to
calculate a continuous severity measure. We used youth-reported
symptoms at Waves 1, 4, 6, and 8 to calculate symptom trajec-
tories based on adolescents’ age at each wave, as described below.
Descriptive statistics for the disorder symptoms at each age are
provided in Table S1, available online.

Wave 1 (Ages 10–12) Risk and Protective Factors. Eight predictor
variables (Table S2, available online) were included in the profile
analysis, all drawn from Wave 1. Adolescent gender was coded
1 ¼ female and 0 ¼ male. Per capita family income was a
continuous measure of caretaker-reported household income
divided by the number of people living in the household.22

Caretaker warmth and support was a mean score of adolescent
responses to five items assessing how often someone in their
family was warm and supportive (0 ¼ none of the time, 1 ¼ some
of the time, 2 ¼ all of the time). Positive school adjustment was
measured with seven yes/no questions regarding positive atti-
tudes toward school; affirmative responses were summed.
Discrimination was assessed with 10 items from an adapted
version of the Schedule of Racist Events,23 measuring how often
adolescents experienced negative treatment from others because of
their indigenous culture. “Deviant peers” was a summed average
of how many of respondents’ three best friends engaged in seven
behaviors (e.g., drinking, getting into trouble with police). Past-
year caretaker major depressive disorder (MDD) and SUD were
assessed using the University of Michigan Composite International
Diagnostic Interview24 to determine whether any primary care-
takers met criteria for past-year MDD or alcohol abuse, drug
abuse, or alcohol dependence.

Wave 8 (Ages 17–20) Outcomes. Four dichotomous variables
(Table S2, available online) were used in the outcome analysis, all
drawn from the final wave of the study. These variables included
whether adolescents had graduated or were still attending high
school, reported early parenthood (i.e., had a child during the
study), had sex under the influence (i.e., engaged in sex in the past
year while under the influence of drugs or alcohol), or were arrested
in the past year. All variables were coded as present (1) or
absent (0).
Data Analyses
Group-based trajectory modeling using Stata traj was used to
identify clusters of adolescents following similar patterns over time
for CD and AUD symptoms.25,26 Because symptom counts were
used, zero-inflated Poisson distributions were specified. We began
by modeling CD and AUD symptoms separately to select the
appropriate number and shape of trajectory groups. Model selection
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FIGURE 1 Trajectories of conduct and alcohol use disorder
symptoms between ages 10 and 19 years. Note: 95% CIs are
shown in dotted lines.

TABLE 1 Joint and Conditional Probabilities of Conduct
Disorder (CD) and Alcohol Use Disorder (AUD) Symptoms

Trajectory of AUD
Symptoms

Trajectory of CD Symptoms

No
Symptoms
(n ¼ 368)

Early
Onset

(n ¼ 90)

Later
Onset

(n ¼ 187)

High
Symptoms
(n ¼ 28)

Probability of joint AUD and CD symptomsa

No symptoms
(n ¼ 491)

0.53 0.09 0.11 0.00

Later onset
(n ¼ 118)

0.01 0.03 0.11 0.02

High symptoms
(n ¼ 64)

0.01 0.01 0.06 0.02

Probability of AUD symptoms conditional on
CD symptomsb

No symptoms
(n ¼ 491)

0.97 0.68 0.39 0.00

Later onset
(n ¼ 118)

0.02 0.24 0.41 0.46

High symptoms
(n ¼ 64)

0.01 0.08 0.20 0.54

Probability of CD symptoms conditional on
AUD symptomsc

No symptoms
(n ¼ 491)

0.73 0.12 0.15 0.00

Later onset
(n ¼ 118)

0.05 0.19 0.65 0.11

High symptoms
(n ¼ 64)

0.06 0.11 0.60 0.23

Note:
aThe sum of the cells is 1 after rounding.
bEach column sums to 1.
cEach row sums to 1.

CONDUCT DISORDER AND ALCOHOL USE DISORDER FOR INDIGENOUS YOUTH
was guided by balancing fit and parsimony—that is, by the lowest
Bayesian Information Criterion (BIC) values—as well as substantive
interpretation.27,28 Each trajectory was fit iteratively including con-
stant, slope, and quadratic terms to determine the best fit to the rate
of change represented in the data (i.e., constant symptom levels,
linear, or nonlinear change, respectively). Individuals were assigned
to trajectory groups for CD and AUD symptoms based on their
highest posterior probabilities of group membership, with larger
probabilities indicating better fit.

We subsequently created joint posterior probabilities groups
that represented the intersection of these groups (i.e., individuals’
CD and AUD group memberships), excluding groups that
represented �1% of the sample. These joint posterior probabilities
were used to create profiles of each group’s baseline demographics
and risk/protective factors at wave 1 (age 10–12 years), and asso-
ciated outcomes at wave 8 (age 17–20 years). We used analyses of
variance and c2 tests to compare means and proportions of the risk/
protective factors in each joint trajectory group, and used logistic
regressions to compare the trajectory groups on their prediction of
the (binary) outcomes at wave 8, with the asymptomatic trajectory
as the reference group.
JOURNAL OF THE AMERICAN ACADEMY OF CHILD & ADOLESCENT PSYCHIATRY
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RESULTS
CD and AUD Trajectory Groups
For CD symptom trajectories, the model with four groups fit
best; although the BIC value for five groups was smaller, the
fifth group resulted in overextraction with less than 2% of
the sample (Table S3, available online). Average posterior
probabilities were acceptable (0.77–0.87 for CD). For AUD
symptoms, a three-group model was selected because
increasing the number of groups to four split the smallest
group into two and led to instability in subsequent analyses.
Furthermore, average posterior probabilities for the three-
group model were high (0.82–0.93), providing small classi-
fication error.

Figure 1 displays the four trajectories of CD symptoms
(panel a) and the three trajectories of AUD symptoms (panel
b). The best-fitting model of CD symptoms had an intercept
term for the first group and quadratic terms for the remaining
three groups. AUD symptoms had linear terms for the first
two groups and a quadratic term for the third. For both dis-
orders, the largest group was characterized by no symptoms
from ages 10 to 18 years (54.7% for CD, and 73% for AUD).
There were also other developmental similarities between
www.jaacap.com 135
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the two disorders. First, each disorder had a group charac-
terized by a later age of onset (27.8% for CD, and 17.5%
for AUD), although the onset of symptoms among the later-
onset CD group occurred earlier and peaked at approxi-
mately age 15 years, whereas the later-onset AUD group
continued to increase in the number of symptoms through the
end of the study. Second, each disorder also had a smaller
group characterized by higher numbers of symptoms in
adolescence that declined before age 18 years (4.1% for CD,
and 9.5% forAUD). Aswas the case for the later-onset groups,
this highest symptom trajectory emerged and peaked earlier
for CD compared to AUD. The fourth CD group, early-onset
(13.4%), was characterized by an increasing number of
symptoms between ages 10 and 12, followed by a decrease.

Joint Trajectory Analyses
As mentioned above, individuals were stratified into groups
based on their joint trajectories of CD and AUD to delineate
comorbid and non-comorbid symptom trajectories, sum-
marized as the joint and conditional probabilities of symp-
tom group membership (Table 1). The vast majority of the
sample (97%) fell into eight joint trajectory groups that each
comprised more than 1% of the sample. Joint probabilities
represent the proportion of adolescents estimated to belong
simultaneously to CD and AUD trajectories; conditional
probabilities represent the proportion of youth transitioning
from CD trajectories to AUD trajectories, and vice versa.
Slightly more than half (53%) of the sample were in the
asymptomatic class for both CD and AUD. Adolescents
following the asymptomatic CD trajectory had a 97% prob-
ability of transitioning to the asymptomatic AUD trajectory,
and a smaller (73%) probability of transitioning from the
asymptomatic AUD trajectory to the asymptomatic CD tra-
jectory. Only 3% of adolescents with no presenting CD
symptoms (2% of the full sample) went on to develop either
later-onset or high AUD symptoms. In contrast, all adoles-
cents with high CD symptoms transitioned into symptom-
atic AUD trajectories, 46% of them with later onset AUD and
54% of them with high AUD symptoms, representing 4% of
the full sample. Most adolescents (68%) with early-onset CD
did not develop subsequent AUD symptoms, in line with the
decreasing CD symptoms in this trajectory from age 15 years
onward, although 24% of this group appears to shift in
phenotypic expression of externalizing at this age toward
later-onset AUD symptoms. Finally, adolescents with later-
onset CD symptoms were distributed across AUD trajec-
tories, with 39% of them transitioning to the no-AUD
symptom group, 41% to the delayed-onset AUD group,
and 20% to the high AUD symptoms group.

Wave 1 (Ages 10–12) Risk and Protective Factors
There were few statistically significant group differences on
sociodemographic factors (Table 2). For example, gender
differences between the high CD with later-onset AUD and
the asymptomatic group appeared large (75% male versus
48% male) but did not reach significance, likely due to the
small cell sizes for the high CD groups. In general, exposure
to risk factors was lowest among youth in the asymptomatic
JOURNAL OF THE AMERICAN ACADEMY OF CHILD & ADOLESCENT PSYCHIATRY
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TABLE 3 Logistic Regression Analyses of Joint Conduct (CD) and Alcohol Use Disorder (AUD) Trajectory Groups as Predictors for
Wave 8 Outcomes

Joint Trajectory Groupa

Graduated/Still
Attending HS Early Parenthood Sex Under the Influence Arrest

OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Early CD only (n ¼ 60) 0.67 0.33, 1.37 1.49 0.73, 3.06 1.25 0.55, 2.87 2.87** 1.38, 5.96
Early CD, later AUD (n ¼ 17) 0.46 0.13, 1.58 1.45 0.38, 5.54 0.58 0.07, 4.64 3.76* 1.08, 13.13
Later CD only (n ¼ 74) 0.30*** 0.16, 0.57 1.31 0.64, 2.65 2.98** 1.53, 5.82 2.25* 1.08, 4.70
Later CD and AUD (n ¼ 68) 0.79 0.41, 1.53 1.48 0.78, 2.81 4.02*** 2.20, 7.36 4.62*** 2.49, 8.59
Later CD, high AUD (n ¼ 34) 0.23*** 0.11, 0.52 1.61 0.64, 4.00 6.95*** 2.83, 17.08 4.70*** 1.98, 11.16
High CD, later AUD (n ¼ 12) 0.46 0.11, 1.89 3.49 0.91, 13.40 4.34* 0.94, 20.09 2.15 0.43, 10.75
High CD and AUD (n ¼ 12) 0.80 0.16, 3.97 2.18 0.53, 8,98 7.24** 1.87, 28.03 15.03*** 3.60, 62.80

Note: Boldface text represents a significant odds ratio (OR). HS ¼ high school.
aNo CD/No AUD is reference trajectory.
*p < .05; **p < .01; ***p < .005.

CONDUCT DISORDER AND ALCOHOL USE DISORDER FOR INDIGENOUS YOUTH
group and higher among the youth in the earlier-onset and
more symptomatic trajectory groups. For example, the high
CD with later-onset AUD group had significantly poorer
school adjustment, higher discrimination, and more deviant
peers than the asymptomatic group. Youth in the high CD,
high SUD group were also significantly more likely than
those in the no symptoms groups to have a caretaker with
past-year major depression.

Wave 8 (Ages 17–20) Outcomes
Table 3 presents Wave 8 outcomes for each symptomatic
group compared to the asymptomatic group. All symp-
tomatic groups had lower odds (odds ratio [OR] ¼ 0.23–0.80)
of graduating or still attending high school compared to
the asymptomatic group, but these differences reached
significance only for two later-onset CD groups (with no
AUD and high AUD symptoms). Similarly, all symptomatic
groups had higher odds (OR ¼ 1.31–3.49) of early parent-
hood—particularly for the high CD groups with comorbid
AUD—but these differences did not reach statistical signifi-
cance. The odds of having sex under the influence of alcohol
or drugs were significantly higher (OR ¼ 2.98–7.24) for all of
the adolescents with later-onset CD or high CD symptoms,
among whom the severity of co-occurring AUD was asso-
ciated with higher odds. Finally, all symptomatic groups
had higher odds (OR ¼ 2.15–15.03) of being arrested,
compared to the asymptomatic group, and these differences
reached significance for all groups except for the high
CD/later-onset AUD group.

DISCUSSION
This study aimed to characterize the developmental trajec-
tories of comorbid and non-comorbid CD and AUD, as well
as their associated risk factors and outcomes, over an 8-year
time span in a sample of Indigenous youth. Using group-
based trajectory modeling, we identified clusters of adoles-
cents who followed distinct but related trajectories of AUD
and CD symptoms between ages 10 and 18 years. Based on
the development of CD and AUD symptoms, adolescents
JOURNAL OF THE AMERICAN ACADEMY OF CHILD & ADOLESCENT PSYCHIATRY
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fell into eight common groups that represented 97% of the
sample. Although demographic and risk factors did not
statistically significantly differentiate these groups (likely
due to the small sizes of some of the groups that limited our
ability to achieve standard significance levels), some sys-
tematic patterns were evident. The groups characterized by
earlier onset and/or higher levels of symptoms tended to
have a greater concentration of risk factors. These groups did
effectively predict negative outcomes in late adolescence.
These results are discussed in the context of the literature
below.

We found four trajectory groups for CD, including early
onset, later onset, and high mid-adolescence symptoms, as
well as an asymptomatic group that characterized the ma-
jority (55%) of the sample throughout adolescence. Four
similar trajectory groups were also found in the Dunedin
Multidisciplinary Health and Development Study, which
included primarily white participants in New Zealand.29 In
our study, more youth were in the low CD symptoms group
than in the New Zealand study (55% versus 46%), whereas
fewer youth were in the high/persistent CD symptoms
group than in that study (4% versus 11%). This low/no
symptom group was a larger group than found for this
sample previously, likely due to the use of a smaller range of
CD aggressive symptoms.30

The proportion of our sample that reported no CD
symptoms also increased over time, with 68% of the sample
in a group characterized by no CD symptoms at age 18
years; similarly, 17.5% of the sample reported CD symptoms
at age 10 years, increasing to 32% of the sample at age 18
years. In sum, a majority and comparatively higher pro-
portion of Indigenous youth in this study were without
symptoms of conduct disorder relative to previously pub-
lished reports with non-Native youth.29 This finding is
particularly striking, given the disproportionate exposure to
contemporary and historical risk factors for many Indige-
nous youth.

We also found three clusters for AUD, including late-
onset and high mid-adolescence trajectories that mirrored
the developmental trajectories of the CD groups. Nearly
www.jaacap.com 137
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three-fourths (73%) of the sample reported no AUD symp-
toms, in line with high rates of non-use among American
Indians in general.19 Notably, the earliest-emerging symp-
toms were from age 12 years onward for AUD, whereas
17.5% of the sample reported CD symptoms at age 10 years,
as mentioned above. This suggests that CD symptoms pre-
ceded the development of AUD symptoms. Prior work with
these data examined longitudinal trajectories of alcohol and
substance use (i.e., alcohol, marijuana, or cigarettes) and
found that substance use behaviors emerged earlier in
development than diagnostic symptoms.31 As such, it is
possible that some of the adolescents were already using
alcohol at age 10 years, but did not yet meet diagnostic
criteria for AUD.

When we examined the joint probabilities of membership
in the developmental trajectories across the two disorders,
systematic patterns of comorbidity became clear. For
example, the overwhelming majority (97%) of adolescents
reporting no CD symptoms also did not report any AUD
symptoms, such that more than half of the sample was
asymptomatic for both disorders throughout adolescence.
This suggests that the absence of early-presenting CD
symptoms highlights a corresponding low risk for subse-
quent AUD symptoms to develop. The next highest risk was
the early-onset CD group, in which 68% reported no CD or
AUD symptoms by age 16 years, but 24% shifted into the
late-onset AUD symptom trajectory. Following this, the
later-onset CD group represented the next highest risk, with
59% reporting concurrent or subsequent symptoms. As
expected, the CD group with the greatest number of symp-
toms across the study period represented the highest risk,
with all of the adolescents who reported high CD behaviors
also reporting subsequent AUD symptoms.

Our joint trajectory analyses of AUD and CD revealed
eight groups that comprised 97% of the sample, which we
compared with respect to reported risk factors at the start of
the study, and negative associated outcomes at the end of
the study. When compared to the other symptomatic
groups, at age 10 to 12 years (baseline), this asymptomatic
group had greater caretaker warmth and support, positive
school adjustment, less discrimination, and fewer deviant
peers, and were less likely to have a caretaker with major
depression. These findings correspond with the literature on
caretaker warmth32 and depression33 as two potent factors
(in opposite directions) when considering adolescent
psychopathology.

A variety of negative late-adolescent outcomes were
systematically related to prior CD, AUD, and the comor-
bidity between them. Aging out of early CD symptoms (i.e.,
the early-onset CD group) tended to be associated with
lower odds of negative outcomes in late adolescence, in line
with the corresponding early decline and apparently
adolescence-limited CD trajectory in this group5; later-onset
CD represented the next highest risk, followed by the group
with high levels of CD behaviors, as expected. The severity
of co-occurring AUD symptoms also compounded this risk,
predicting still higher odds for nearly every negative
outcome. These outcomes have significant implications
for opportunities in later life. Although not statistically
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significant, we found that youth experiencing comorbid
AUD/CD and earlier onset of either/both had higher odds
of becoming parents in adolescence. Similar to prior
research, AUD/CD were associated with greater odds of
having sex under the influence.34 Above, we noted that
youth with caregivers experiencing SUD or MDD were more
likely to experience comorbid symptoms themselves. Taken
together, these findings illustrate the potential for intergen-
erational cycles of behavioral and mental health problems.

This study had a large sample size with good follow-up
rates that shed light on the prospective relationship
between CD and AUD symptoms, including predictors and
outcomes of different comorbid trajectories. Prior studies
have not considered CD and AUD concurrently. In line with
calls for dimensional models of diagnostic criteria, we used a
summed total of DSM-IV symptoms instead of a present/
absent approach.35 Finally, this study extends the develop-
mental literature to include indigenous groups. At the same
time, results are limited in that they were drawn from a
single indigenous cultural group.

In summary, the development and level of CD symptoms
consistently predicted the development and level of subse-
quent AUD symptoms, suggesting that CD behaviors reflect
an early-emerging indicator of disinhibition (i.e., the core of
externalizing psychopathology)16 in this sample of American
Indian and First Nations youth. The severity of the joint
symptom trajectories was systematically associated with
negative outcomes in late adolescence, and some patterns of
early risk and protective factors emerged. Given substantial
risk factors, the youth displayed significant resilience in
terms of prevalence of comorbid CD�SUD. Future studies
should examine the continuity or change in symptomatology
into adulthood and identify the longer-term consequences of
early and increasing symptoms such as impaired or delayed
transition into adult roles. &
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TABLE S1 Descriptive Statistics of Alcohol Use Disorder and Conduct Disorder Symptoms (n ¼ 673)

Alcohol Use Disorder Symptoms Conduct Disorder Symptoms

n Mean SD Min Max n Mean SD Min Max

Age 10 y 171 0.01 0.08 0.00 1.00 171 0.35 0.97 0.00 8.00
Age 11 y 272 0.01 0.06 0.00 1.00 272 0.48 1.21 0.00 12.00
Age 12 y 212 0.01 0.12 0.00 4.00 212 0.71 1.26 0.00 7.00
Age 13 y 173 0.11 0.48 0.00 8.00 173 0.83 1.68 0.00 11.00
Age 14 y 239 0.48 1.35 0.00 8.00 239 1.00 1.76 0.00 11.00
Age 15 y 332 0.40 1.24 0.00 11.00 332 0.72 1.29 0.00 11.00
Age 16 y 257 0.79 1.91 0.00 10.00 257 0.71 1.39 0.00 9.00
Age 17 y 316 0.52 1.44 0.00 11.00 316 0.50 1.09 0.00 6.00
Age 18 y 230 0.70 1.62 0.00 7.00 230 0.29 0.81 0.00 6.00

Note: Age was used to calculate symptom trajectories, rather than the diagnostic waves in the study. This was to elucidate the developmental trajectories of the symptoms,
and to account for the varying lengths of time between the waves as well as the overlapping ages between some adolescents in Waves 4, 6, and 8. Max ¼
maximum; Min ¼ minimum.

TABLE S2 Descriptive Statistics for Profile and Outcome
Variables

Variable n Mean/% SD Min Max

Profile variables (Wave 1)
Gender (female ¼ 1) 672 50.30% 0.50 0 1
Per capita family income 653 5.54 4.04 0.25 25
Caretaker warmth and support 671 1.41 0.37 0 2
Positive school adjustment 671 5.97 1.46 0 7
Perceived discrimination 666 0.31 0.29 0 1.7
Deviant peers 669 0.62 0.58 0 3
Past-year caretaker MDD 665 10.08% 0 1
Past-year caretaker SUD 665 22.41% 0 1

Outcome variables (Wave 8)
Graduating or attending HS 526 75.48% 0 1
Early parenthood 528 21.97% 0 1
Sex under the influence 507 23.87% 0 1
Arrest 526 20.53% 0 1

Note: Per capita family income in thousands of dollars. HS ¼ high school;
Max ¼ maximum; MDD ¼ major depressive disorder; Min ¼ minimum;
SUD ¼ substance use disorder.

TABLE S3 Bayesian Information Criterion (BIC) Values for
Model Selection

No. of CD Symptom Groups BIC

1 e2727.95
2 e2375.82
3 e2326.18
4 e2283.20
5 e2273.25

No. of AUD Symptom Groups BIC

1 e1951.88
2 e1418.96
3 e1360.89
4 e1311.14
5 e1324.17

Note: AUD ¼ alcohol use disorder; CD ¼ conduct disorder; No. ¼ number.
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