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Abstract

There is a need to understand how the joint development of externalizing and internalizing behaviors is related to substance use, particularly
among historically understudied and often disadvantaged populations. Latent class models were used to estimate patterns of externalizing
behaviors and internalizing behaviors in the form of depressive and anxious symptoms from age 6 to 14 among 390 Black and Hispanic
youth. Then, growth curve models of substance use between the ages of 15 and 19 were estimated as a function of joint latent class mem-
bership. Only elevated levels of externalizing behaviors were associated with higher levels of substance use through age 18. Internalizing
behaviors appeared to serve as a protective factor among those with moderate displays of externalizing behavior only. Additionally, growth
in substance use from ages 15 to 19 was slower among those who displayed the highest level of externalizing behaviors, and internalizing
behaviors appeared to moderate growth (and serve as protective factor) among those who displayed moderate levels of externalizing behav-
iors. The findings underscore the importance of pattern profiles based on observations of the joint development of problem behaviors to

assess risk for substance use, particularly in understudied populations where risk/protective factors may operate in a unique manner.
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Adolescent substance use, particularly the early-onset of use and
abuse, is associated with concurrent and future psychological and
physical problems, impairments in academic and occupational func-
tioning, and social and familial dysfunction (Hall et al., 2016). Given
the myriad negative consequences, which are detrimental at both the
individual and societal level, preventing substance use and abuse
during adolescence is an important public health goal.

The first step in developing effective prevention programs is
identification of risk factors associated with problem behavior.
Then, profiles based on etiologic factors can be developed to
identify youth at increased risk for substance use and abuse for
selective prevention programming.

Oftentimes, prevention efforts use the manifestation of early
problem behaviors or psychopathologies to deduce “risk” status.
For instance, both externalizing behaviors and internalizing behav-
iors, particularly depression and anxiety, appear to be risk factors to
later substance use and abuse (e.g., Hussong, Jones, Stein, Baucom,
& Boeding, 2011; Swendsen et al, 2012). Notably, though, risk
associated with externalizing and internalizing behaviors for sub-
stance use typically have been examined at one point in time or
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have been examined independently. However, these behavioral
problems develop over time and often co-occur (e.g.,
Pesenti-Gritti et al., 2008). As such, there is a need to better under-
stand the joint development and comorbidity of these problem
behaviors as well as how internalizing and externalizing behavioral
trajectories may moderate one another to affect the development of
substance use and abuse. Furthermore, a joint assessment of inter-
nalizing and externalizing behaviors may illuminate patterns of
behavior that more accurately classify “risk” status so that resources
can be directed to young people most in need.

To further inform this effort, we also consider the role of race/
ethnicity as it is unknown whether race/ethnicity gives way to dif-
ferential development and comorbidity of externalizing and inter-
nalizing behaviors and subsequent vulnerability to substance use.
After all, racial and ethnic identity are important to a child’s self-
concept and psychological development (James, Kim, & Armijo,
2000), and the lived experiences of Black and Hispanic children
are unique in contrast to non-Hispanic White youth. For instance,
systemic racism, discrimination, and questions of cultural identity
can take a toll on the emotional and behavioral adjustment of chil-
dren of color. Furthermore, cultural differences impact a child’s per-
ception of acceptable forms of emotion expression, self-regulation,
and behavior (Cole, Tamang, & Shrestha, 2006; Varela et al,
2004; Varela, Weems, Berman, Hensley, & de Bernal, 2007).
Unfortunately, research has utilized predominantly non-Hispanic
White samples of youth to examine the development of externaliz-
ing and internalizing behaviors spanning childhood and/or

— N

@ CrossMark


https://orcid.org/0000-0002-6662-6802
mailto:Megan.Augustyn@utsa.edu
https://doi.org/10.1017/S0954579420001881
http://crossmark.crossref.org/dialog?doi=https://doi.org/10.1017/S0954579420001881&domain=pdf
https://doi.org/10.1017/S0954579420001881

Development and Psychopathology

adolescence as well as the risk and protective effects of these behav-
iors for substance use in adolescence, thereby ignoring the applica-
bility of prior findings to minority youth more specifically. As a
result, the literature that informs prevention and intervention prac-
tices may be biased toward what works for non-Hispanic White
youth. Thus, it is imperative to identify the developmental trajecto-
ries of externalizing and internalizing behaviors, address their
comorbidity in manifestation, and clarify their joint role in the
development of substance use in adolescence for Black and
Hispanic youth in order to generate pattern profiles that can be
used to address child and adolescent psychopathology as well as
the prevention of adolescent substance use among these minority
youth.

Externalizing Behaviors and Substance Use

Childhood externalizing problems are characterized by aggres-
sion, defiance, and hostility. They appear to stem from deficits
in behavioral inhibition, poor impulse control, and hyperactivity
(Liu, 2004). In general, externalizing behaviors tend to decrease
from childhood to mid-adolescence (e.g., age 5-17; Leve, Kim,
& Pears, 2005). However, some youth display chronic, stable
externalizing behaviors, while others display low levels of
externalizing behaviors that decrease over time. Still, others see
a higher initial level of externalizing behaviors followed by a
sharp decrease in behavior through the end of childhood
(e.g., Fanti & Henrich, 2010). The majority of studies document-
ing the development of externalizing behaviors, though, have
relied upon predominantly White samples of youth to examine
these patterns (~88% White, Leve et al., 2005; p. 76% Miner &
Clarke-Stewart, 2008, p. 76% White, Fanti & Henrich, 2010).

Given the general drive for immediate rewards and search for
arousal during adolescence (Dahl & Spear, 2004), the likelihood
of substance use — which provides immediate gratification and/
or sensation — appears to be amplified among those who display
deficits in behavioral control, a distinguishing factor of externaliz-
ing behavior (Dahl & Spear, 2004; Squeglia, Jacobus,
Nguyen-Louie, & Tapert, 2014). In fact, there is a robust link
between externalizing problem behaviors in childhood and the
initiation of substance use in late childhood and early adolescence
(King, Iacono, & McGue, 2004; Thompson et al., 2011).
Moreover, higher levels of childhood externalizing behaviors
increase the risk of an alcohol use disorder (a more severe clinical
presentation of substance use) by estimates of up to 62% (Meque,
Dachew, Maravilla, Salom, & Alati, 2019). Further confirming this
relationship, Chan, Dennis, and Funk (2008) found that nearly
80% of adolescents with past-year substance dependence also dis-
played elevated levels of externalizing problem behaviors.

The majority of research that demonstrates a link between ele-
vated externalizing behaviors and adolescent substance use (both
early age of onset [by age 15] and substance abuse) has been con-
ducted among predominantly White youth. Taking a more critical
approach to examine the link between externalizing behaviors and
substance use and abuse during adolescence, Gonzales et al.
(2017) demonstrated that higher levels of externalizing behaviors
were associated with a greater likelihood of problem alcohol and
drug use among Mexican American youth. Notably, though, this
relationship was moderated by cultural identity as the relationship
was only observed among those who held stronger
Mexican-American cultural values, suggesting the importance of
culture in this commonly observed relationship.
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Internalizing Behaviors and Substance Use

Individual differences and the notion of equifinality (Cicchetti &
Rogosch, 1996) highlight the importance of considering multiple
risk factors that lead to the same adverse outcomes. Internalizing
behaviors are behavioral manifestations of affective states such as
depression, anxiety, and fearfulness and also include somatic com-
plaints. While some extant work has demonstrated an initial
increase throughout childhood, followed by varying degrees of
decline through adolescence (Leve et al., 2005), other work indi-
cated remarkable stability in internalizing behaviors across child-
hood and adolescence with differences in level only between
individuals (Fanti & Henrich, 2010). Importantly, these patterns
have been observed among predominantly White samples (e.g.,
Fanti & Henrich, 2010; Leve et al., 2005), and the extent to
which they translate to other racial and ethnic groups is not well
established, although Keiley, Bates, Dodge, and Pettit (2000)
noted that internalizing behaviors displayed a greater degree of
stability among low socioeconomic status (SES) and Black children.

Given the well-established comorbidity of externalizing and inter-
nalizing behaviors (e.g., Angold, Costello, & Erkanli, 1999), scholars
have attempted to examine the relationship between internalizing
behaviors and substance use as well. For instance, it may be that for
a subset of youth, internalizing behaviors, particularly depression
and anxiety, explain the likelihood of substance use and/or problem
substance use due to underlying issues with coping/emotion regula-
tion that leads to social isolation and/or self-medication. In fact, extant
work suggests that youth who display elevated internalizing symp-
toms, such as anxiety and/or depression in particular, are at a height-
ened risk of substance use (e.g., Gonzales et al., 2017; Hussong et al.,
2011; McCarty et al,, 2012; for a review see Hussong, Ennett, Cox, &
Haroon, 2017). Among Mexican-American youth, Gonzales et al.
(2017) found that self-reported internalizing problems during middle
school were associated with problem substance use in high school.
Alternatively, other studies have demonstrated a protective or inhib-
iting effect of internalizing behaviors on substance use (e.g., Colder
et al,, 2013). In this vein, internalizing behaviors may serve as a pro-
tective factor for substance use as a result of isolation from delinquent
peers and excessive fear of consequences associated with risk taking
(Achenbach & Rescorla, 2001; Boivin & Hymel, 1995; Hussong
etal,, 2011). Notably, Gonzales et al. (2017) suggested that this protec-
tive function may appear among some subgroups such as immigrant
or Black communities, given cultural pressures to avoid substance use
and other problem behaviors that may result in unwanted attention or
familial complication. As a result, research is equivocal regarding an
internalizing pathway to substance use (Dyer, Easey, Heron,
Hickman, & Munafo, 2019; Groenman, Janssen, & Qosterlaan, 2017).

Unfortunately, efforts to improve clarity regarding this path-
way to substance use are limited given the robust empirical link-
age between externalizing behaviors and substance use and the
comorbidity between the two behaviors (e.g., King et al., 2004)
that obscures the unique effects of internalizing symptoms on
adolescent substance use (see also Colder et al., 2018; Foster,
Hicks, & Zucker, 2018). Furthermore, early findings that chal-
lenge the notion of an internalizing pathway to problem substance
use (e.g., Hussong, Curran, & Chassin, 1998) have dampened the
focus on this potential pathway to substance use (Farmer et al.,
2016). However, overlooking internalizing behaviors as a risk fac-
tor for substance use is problematic because it (a) neglects comor-
bid psychosocial concerns (e.g., Nivard et al, 2017), and (b)
ignores a subset of youth (and adults) with substance use disor-
ders that have distinct symptomatology and trajectories of use.
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Indeed, a review of research examining the relationship between
internalizing behaviors in the form of clinical levels of anxiety
or depression and youth substance use clearly demonstrates that
depression and anxiety often precede problematic substance use
and dependence (Loeber, Stouthamer-Loeber, & White, 1999;
O’Neil, Conner, & Kendall, 2011).

Comorbidity between externalizing and internalizing behavior
and risk for substance use

Broadly, comorbid problem behaviors are known to influence each
other, which can lead to differences in the course and likelihood of
later maladaptive outcomes (e.g., Duprey, Oshri, & Liu, 2019). For
instance, when elevated externalizing and internalizing behaviors
co-occur, youth are at increased risk for poor peer and family rela-
tionships and delinquency (Fanti & Henrich, 2010). Notably, each
of these developmental consequences is associated with adolescent
substance use (Moore et al., 2018). As such, some research has
attempted to examine the joint development of externalizing and
internalizing behaviors. Focusing primarily on the development
of each behavior during childhood (through age 12), these studies
indicate that children with higher levels of externalizing behavior
are more likely to have higher levels of internalizing behavior
and vice versa. Extending this line of inquiry through adolescence,
Nivard et al. (2017) similarly relied on a population-based sample
(although from the United Kingdom) and found that even during
adolescence, similar patterns (by level and course through child-
hood and adolescence) were associated with each other (e.g.,
high internalizing and high externalizing, very low internalizing
and very low externalizing). However, late-onset internalizing
behaviors (defined by the lowest levels of internalizing behavior
that then began to increase around age 13-14) were independent
from the highest pattern of externalizing behavior. It is unknown,
though, how this comorbidity manifests itself among Black and
Hispanic youth in particular.

Acknowledging the comorbidity between externalizing and
internalizing behaviors, a small body of literature has attempted
to examine how the co-occurrence of externalizing and internal-
izing behaviors, in general, may be related to substance use in
adolescence (e.g., Colder et al., 2013, 2018). Scalco et al. (2014)
examined whether externalizing behaviors moderated the pathway
from internalizing behaviors to early adolescent substance use
(measured from ages 12-14). Whereas externalizing behaviors
predicted elevated levels of alcohol use and drug use, internalizing
behaviors were associated with less frequent alcohol use and drug
use. Although Scalco et al. (2014) did not find any direct syner-
gistic or protective effects of comorbid externalizing and internal-
izing behaviors on the risk of either type of early adolescent
substance use, they did find indirect evidence of synergistic and
protective effects of internalizing and externalizing behaviors on
substance use. Internalizing behaviors exerted a positive, indirect
effect on substance use through peer delinquency (which was pos-
itively associated with alcohol use) but only when externalizing
behaviors were elevated. Alternatively, elevated internalizing
behaviors in tandem with low levels of externalizing behaviors
were associated with fewer delinquent peers; thus, internalizing
behaviors exerted a negative indirect effect on the likelihood of
substance use in the presence of low levels of externalizing behav-
iors (see also Mason, Hitchings, & Spoth, 2008).

Examining whether self-reported externalizing behaviors and
internalizing behaviors measured at approximately age 11 were
related to self-reported tobacco, alcohol, and marijuana use at
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the approximate age of 13, Colder et al. (2013) found that elevated
levels of externalizing problems predicted each form of substance
use and higher levels of both externalizing and internalizing
behaviors predicted alcohol and tobacco use at age 13.
Extending upon their previous work, Colder et al. (2018) exam-
ined the interrelationship between externalizing and internalizing
behaviors on substance use (alcohol and marijuana use) and fre-
quency of use spanning ages 12-18 and demonstrated that exter-
nalizing behaviors predicted the likelihood of alcohol and
marijuana use by age 14 and subsequent growth in use over
time (ages 15-18), net of internalizing behaviors. Conversely, ele-
vated levels of internalizing behaviors were associated with a
decreased likelihood of alcohol use by age 14 and slower growth
in alcohol use through adolescence (ages 15-18), net of external-
izing behaviors. With respect to comorbidity and potential syner-
gistic effects, high internalizing behaviors buffered the ill effect of
externalizing behavior on substance use, but only among those in
the top and bottom 25% of externalizing behaviors.

In contrast to the work by Colder et al. (2013, 2018) and Scalco
et al. (2014), Rowe, Liddle, and Dakof (2001) applied a person-
centered approach (instead of a variable-centered approach) to
consider the joint role of internalizing and externalizing behaviors
on substance use. They argued that substance abuse can be distin-
guished based on the presence or absence of internalizing and/or
externalizing behaviors which they used to generate profiles of
substance abusers. The authors identified three types: those
with elevated levels of externalizing behaviors only, those without
elevated externalizing or internalizing behaviors, and those who
displayed elevated externalizing and internalizing behaviors.
Notably, the authors failed to identify a group that abused sub-
stances who displayed elevated internalizing behaviors only
among their predominantly Black sample.

Current Study

Despite the advances in methodology (e.g., Foster et al., 2018),
there remains a dearth of research dedicated to understanding
comorbidity in internalizing and externalizing behaviors, particu-
larly within minority racial/ethnic groups. Recall, most of the
work conducted has been done wusing predominantly
non-Hispanic White samples. This is problematic in terms of
generalizability. After all, a sizable body of literature suggests
that social status, including racial/ethnic minority status, may
play a role in the development (via environment) and manifesta-
tion of externalizing and internalizing behaviors (e.g., Keiley et al.,
2000), presumably impacted by cultural understandings of psy-
chological and behavioral distress and lived experiences of dis-
crimination (Anderson & Mayes, 2010).

Furthermore, there is a paucity of research dedicated to under-
standing how co-occurring externalizing and internalizing behav-
iors are related to substance use and abuse using either a
variable-centered (e.g., Colder et al., 2013, 2018; Scalco et al,
2014) or a person-centered approach within minority racial/eth-
nic groups as well. Given that patterns of externalizing and inter-
nalizing behaviors vary from childhood to mid-adolescence and
these patterns and their consequences can vary across racial/eth-
nic group (e.g., Keiley et al., 2000), it is not surprising that some
ambiguity exists regarding whether internalizing behaviors exert
an independent effect on adolescent substance use or potentially
exacerbate (see Maslowsky & Schulenberg, 2013) or ameliorate
(see Colder et al., 2018) the risk of youth substance use imparted
by externalizing behavior (and vice versa). This is further
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complicated by the fact that it is generally depressive and anxious
symptomology that is related to substance use and not internaliz-
ing behaviors more globally (e.g., somatic complaints).

Adding further nuance to the relationships between externaliz-
ing and internalizing behaviors and adolescent substance use
among Black and Hispanic youth is that the prevalence of sub-
stance use tends to be lower for racial and ethnic minorities
(including Black and Hispanic youth) during adolescence
(Banks & Zapolski, 2018; Johnston et al., 2019), but levels of
both externalizing and internalizing behaviors tend to be higher
for these groups (e.g., Austin & Chorpita, 2004). For example,
there is evidence that Hispanic children demonstrate more
depressive and anxious symptoms between sixth and eighth
grade compared to White youth. Additionally, Black youth
reported higher levels of anxiety and aggressive behavior relative
to White youth between grades 6 and 8 (McLaughlin, Hilt, &
Nolen-Hoeksema, 2007). Therefore, the elevated and potentially
unique patterns of externalizing and internalizing behaviors as
well as lower average levels but high prevalence of problems asso-
ciated with substance use among Black and Hispanic youth seem
to implicate a nuanced risk for substance use and abuse resulting
from the joint development of externalizing and internalizing
behavior among these groups.

As such, the goal of this study is twofold. First, we seek to bet-
ter understand patterns of externalizing and internalizing behav-
iors, in the form of depressive/anxious symptomology, spanning
childhood and adolescence and their comorbidity among a sam-
ple of Black and Hispanic youth (as well as mixed-race youth who
jointly identified as Black and Hispanic) originating from one
urban locale in the United States. This study builds on the person-
centered approach adopted by Rowe et al. (2001) and models
externalizing and the internalizing behaviors of depressive and
anxious symptoms spanning childhood to adolescence. In doing
so, we generate pattern profiles representing the joint develop-
ment of externalizing behaviors and internalizing symptoms.
These profiles will further define the nature of comorbidity of
these two problem behaviors among Black and Hispanic youth
and can more readily translate to parents and practitioners to
assess risk. Then, we seek to examine whether these profiles
based on the co-occurrence of these patterns of problem behavior
are predictive of substance use and abuse spanning mid to late
adolescence. More specifically, we seek to determine whether it
is high externalizing behaviors alone that increase the likelihood
of substance use and its development from mid to late adoles-
cence among minority youth. We also query whether high inter-
nalizing behaviors alone decrease the risk for substance use and
its development from mid to late adolescence among minority
youth. Finally, we seek to assess whether elevated levels of inter-
nalizing behaviors serve as a protective factor, reducing the likeli-
hood of substance use and its development during mid to late
adolescence, or whether elevated levels of internalizing behaviors
serve as an exacerbating factor, increasing the risk of substance
use and its development during mid to late adolescence among
Black and Hispanic youth.

Method
Data

The data for this analysis were drawn from the Rochester
Intergenerational Study (RIGS), the intergenerational extension
of the Rochester Youth Development Study (RYDS). A brief
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summary of each of these studies is provided, and more detailed
information regarding the two companion studies is presented by
Thornberry, Henry, Krohn, Lizotte, and Nadel (2018). RYDS was
a multiwave panel study designed to examine the development of
delinquency and drug use. The RYDS data comprised a birth
cohort of 1,000 adolescents who were representative of the
seventh- and eighth-grade public school population in
Rochester, New York in 1988. Notably, males (ratio of 3:1) and
adolescents living in census tracts with a high resident arrest
rate based on police records from 1987 were oversampled to pro-
duce a sample of adolescents at higher risk for delinquency and
substance use (sampling weights can be applied to achieve repre-
sentativeness of initial sampling frame). Data collection began in
1988 when adolescents were in seventh or eighth grade (average
age 13.6 years, 73% were male, 68% were Black, 17% were
Hispanic, and 15% were non-Hispanic White). A total of 14
waves of data were collected from the focal participants
(Generation 2/G2). Data collection began in 1988 (Wave 1) and
ended in 2005 (Wave 14).

RIGS began in 1999. The focal participant of RIGS is the oldest
biological child of the RYDS participant (Generation 3/G3; aver-
age child age among the G3s was 6 in Year 1 of RIGS). Each sub-
sequent year, new firstborns of RYDS participants were added as
they turned 2 years old. Interviews were collected annually from
G2 participants through child age 17. If G2 was male, interviews
were also collected annually from the other primary caregiver
(OCGQG). Offspring completed annual interviews beginning at age
8. Over the course of RIGS, data have been collected on 539 par-
ent—child dyads. Notably, there is a large amount of heterogeneity
in the age of RIGS G3 children at any given year of the study.
Therefore, analysis with the RIGS data is typically oriented
around G3’s age rather than the study year. A series of attrition
analyses revealed that across 45 characteristics (for measurement
see Thornberry, Krohn, Lizotte, Tobin, & Smith, 2003), G2 RIGS
participants (parents of RIGS children) adequately represented
the initial population of seventh and eighth graders in
Rochester public schools in 1988. Data collection procedures for
both studies were approved by the University at Albany’s
Institutional Review Board.

Participants

This analysis uses data through the RIGS Year 20 (2018).
Although data were collected from 539 G3s during the course
of RIGS, this analysis focuses on racial minority youth. As such,
the sample for this analysis consists of 390 children of RYDS par-
ticipants, or 84% of the 467 Black, Hispanic, or mixed-race (self-
reported being both Black and Hispanic) firstborn children of G2
participants who participated in RIGS." Among the 77 youth who
were not included in the final sample, 38 were excluded from
analyses given that we were unable to estimate latent classes of
externalizing and internalizing behaviors spanning age 6 to 14
for 38 G3 children due to the inclusion criteria that required hav-
ing data from at least three of the nine years of the observation
period (spanning ages 6 to 14).” Additionally, 28 G3s did not

'Seventy-two of the original 539 G3 participants self-reported being non-Hispanic
White or Asian, thus precluding them from inclusion in our final analytic sample.

2We set the criteria that we needed data for at least three of the nine observation years
in order to ensure that the classification into a pattern of behavior was not based on a
temporary fluctuation in behavior, which are not uniformly observed by age in RIGS,
rather than a stable pattern of behavior. This included three G3s who were 12 or older
at the start of RIGS.
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have any data for any of our outcomes of interest (substance use at
each age from 15 to 19) as these participants were not yet 15 in
the last year of data collection. Finally, we lost an additional 11
G3s because we did not have information on maternal history
of a substance use disorder (a key control variable). Attrition anal-
yses revealed that our final analytic sample of Black and Hispanic
youth did not significantly vary from the full sample of Black and
Hispanic youth across the demographic factors of G3 sex, G2 pov-
erty level in Wave 2 of RYDS, and G2 community arrest rate.
However, youth in the final analytic sample were more likely to
be Black and less likely to be mixed race/ethnicity (p < .05)
than the initial sample of Black and Hispanic youth. The final
analytic sample was also born earlier, which is expected given
the nature of the RIGS research design. Across our other covari-
ates of interest, including the average level of externalizing and
internalizing behaviors at each age and maternal history of
substance abuse/disorder, we failed to find any significant differ-
ences between the available sample of Black and Hispanic youth
and the final analytic sample (p > .05), with the exception of
the mean level of externalizing behaviors and internalizing behav-
iors at age 9, which were significantly higher among retained
youth (p < .05).

Measures

Externalizing and internalizing behaviors

Externalizing and internalizing behaviors were assessed using an
adapted version of the Child Behavior Checklist (CBCL;
Achenbach, 1991). The CBCL is a commonly used instrument
that documents observed child functioning (e.g., Hill, Coie,
Lochman, & Greenberg, 2004). The original CBCL contains 118
items. Eleven subscales are included in the CBCL, including an
externalizing behavior subscale and an internalizing behavior sub-
scale, as well as subscales within the umbrella of externalizing and
internalizing behaviors. The Rochester studies (RYDS and RIGS)
included 64 items (of the original 118). Analyses by Lizotte,
Chard-Wierschem, Loeber, and Stern (1992) revealed that the
trimmed versions of the subscales maintained reliability and pre-
dictability in line with the original work of Achenbach and
Edelbrock (1978). Also, other research has similarly used trimmed
versions of the CBCL and computed means of items in subscales
to describe behavior, assess risk, and predict future maladaptation
(e.g., Hill et al., 2004).

In each yearly interview in RIGS spanning child ages four
to 17, G2 and the child’s other primary caregiver (if G2 was
a male) responded to 64 questions regarding the observed
frequency of the focal child’s behavior (measured 0 = never;
1 = sometimes; and 2 = often). Because CBCL behavioral informa-
tion is not available from two caregivers for all G3s, we used infor-
mation from the biological mother or the other primary caregiver
for children of G2 male participants.” The externalizing behavior
subscale in RIGS consisted of 33 items. The average score of
responses to the 33 items form the externalizing behavior measure
for each age from 6 to 14 (ou=.89-.91 across years).* Given the
documented relationship between depression and anxiety and

*Analyses were replicated using behavioral information from biological mothers only
and the results did not change in direction or significance.

*We do not use data from younger than age 6 due to the large number of missing
observations as a result of the research design of RIGS (i.e., when the study began in
1999, G3 children of G2 participants who had their first child at an early age were already
in middle childhood).
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substance use (e.g. Deas & Brown, 2006; Loeber et al., 1999;
O’Neil et al,, 2011), we used the depressive/anxious behavior sub-
scale of the CBCL,” which consisted of 14 items, as our measure
of internalizing behaviors. The average score of the responses to
the 14 items form the internalizing symptom measure for each
age from 6 to 14 (o= .83-.89).

Substance use

Substance use was assessed yearly spanning ages 15-19. At each
age, participants were asked whether they drank alcohol (beer,
wine, wine coolers or liquor) since the date of the last interview.
Participants were also asked whether they had used marijuana
since the date of the last interview. Among those who responded
that they drank alcohol or used marijuana, respectively, partici-
pants were then asked if they drank alcohol at least monthly
since the date of the last interview or if they had used marijuana
at least monthly since the date of the last interview. If the partic-
ipants responded affirmatively, then they were asked nine
follow-up questions regarding problem alcohol use or marijuana
use (i.e., gotten in trouble at school, gotten in trouble with police,
found need to use more to get the same effect, woke up and not
been able to remember what happened, tried to cut down but
could not, gotten into physical fights because of use, had prob-
lems with health because of use, had problems with family
because of use, had problems with friends because of use).®
This information was then used to create an ordinal measure of
alcohol and marijuana use, respectively, where 0 represents no
use since the date of the last interview (past year), 1 represents
that the individual used the substance but did so less than
monthly, 2 represents a minimum of monthly use, and 3 repre-
sents problematic use (used at least monthly and responded affir-
matively to at least one problem associated with use).” By the age
of 15, approximately 14% of our analytic sample had used either
alcohol or marijuana.

To create a singular measure of substance use for each age, we
took the maximum of the ordinal measure of alcohol use and
marijuana use. The combination of alcohol and marijuana use
is common in extant research due to the comorbidity of the
behaviors during adolescence and the general desire to under-
stand the etiology of any problem substance use in adolescence,
which is problematic for subsequent development, for prevention
and intervention efforts (e.g., Chassin et al., 2016; Elam et al.,
2016; Kerr, Tiberio, Capaldi, & Owen, 2020).

Additional covariates
In order to isolate the effect of externalizing and internalizing
behaviors on substance use in mid to late adolescence, the

*The CBCL consists of multiple subscales and a larger internalizing behavior subscale.
Additional analyses were performed using the depressive/withdrawn subscale instead of
the depressive/anxious behavior subscale and the results were the same in direction
and significance.

®Beginning in Year 17 of RIGS, problem substance use questions were asked as a
follow-up to all participants who responded affirmatively to any alcohol use or marijuana
use. To maintain consistency with earlier years, problem use measures were only consid-
ered for people who reported at least monthly use of the substance.

7Prior research has similarly combined alcohol and marijuana use into one measure of
substance use given the comorbidity in use and the illicit nature of both substances at the
ages and years of inquiry. In our sample, the correlation in use ranges from .36 to .48. It is
not driven by use of one substance versus the other. While 11% of all youth used alcohol
at age 15 and 8% of all youth used marijuana at age 15, 35% of users consumed both sub-
stances and 59% of all marijuana users also used alcohol. Furthermore, alcohol use
accounted for 43% or less of all substance use at any age. In fact, beginning at age 17,
more youth used both substances rather than alcohol alone.
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following control variables, which occurred temporally prior to
the observed externalizing and internalizing behaviors, were
included. G2s and other primary caregivers completed the
Computerized Diagnostic Interview Schedule Version IV
(CDIS-IV Robins et al., 2000) between 2004 and 2007 (RIGS
Years 6-9). The CDIS-IV is based on the Diagnostic and
Statistical Manual, fourth edition, DSM-IV  (American
Psychiatric Association (APA), 2000) criteria for lifetime sub-
stance use, abuse, and dependence. Participants who met criteria
for either lifetime abuse or dependence (referred to subsequently
as a disorder) for alcohol, marijuana, or another hard drug
(amphetamines, cocaine/crack, or LSD) were assigned a 1; those
who did not meet criteria for either abuse or dependence were
assigned a 0. Youth sex is represented through a binary variable
where 1 represents male (female is the reference or 0), and
youth race/ethnicity is also accounted for with a series of binary
variables, including Hispanic and mixed-race representing the
youth identifies as both Black and Hispanic (non-Hispanic
Black is the reference). We also control for G3’s year of birth as
well as the community arrest rate of G2 at the start of RYDS (a
sampling parameter used to draw the initial sample).

Analytic plan

The analysis proceeded in stages. First, we fit latent class trajec-
tories of externalizing and internalizing behaviors, separately,
spanning ages 6-14 using group-based trajectory modeling
(GBTM; Nagin, 2005).® Each outcome was modeled using a cen-
sored normal distribution. Model selection included the assess-
ment of higher order terms, optimization of the Bayesian
information criterion (BIC) and additional parameters recom-
mended by Nagin (2005), including the average posterior prob-
ability of each group and the odds of correct classification. Given
the average posterior probability of group membership was over
.9 for each class, we were able to hard-classify each individual
into their most likely class for externalizing and internalizing
behavior, respectively (Roeder, Lynch, & Nagin, 1999). We
then jointly classified individuals by class of externalizing and
internalizing behavior to represent the joint development of
externalizing and internalizing behavior to represent a profiling
pattern. Analyses were performed in Stata 16.1 (StataCorp,
2019).

Next, we modeled the development of substance use from age
15 to 19 using latent growth curves (LGC, Muthén, 2001).
Substance use was modeled as an ordered categorical outcome
and a weighted least square mean and variance adjusted estimator
(WLSMYV) was used to estimate the growth curves. We examined
whether the growth in substance use was null (intercept-only
model), linear, or quadratic in nature and used significant esti-
mates of the means and variances of the intercept, linear slope,
and quadratic slope and a likelihood ratio test of nested models
to identify the best fitting model (Wickrama, Lee, O’Neal, &
Lorenz, 2016). We also used additional model diagnostics of
goodness of fit, including the root mean square error of approx-
imation (RMSEA), the comparative fit index (CFI), the Tucker-

8As an alternative to GBTM we could have instead modeled the trajectories using
growth mixture modeling (GMM; Muthén, 2001). GMM principally distinguishes latent
classes by the shape of the curve and within-class variation captured by a variance com-
ponent for the growth parameter(s). This approach tends to yield fewer latent classes than
GBTM. We chose to use GBTM, which would likely yield distinct latent classes, rather
than a continuous latent construct which would make it harder to jointly classify exter-
nalizing and internalizing behaviors.
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Lewis index (TLI), and the standardized root mean square resid-
ual (SRMR; Hu & Bentler, 1999). Additionally, LGC models with
ordinal outcomes are based on the assumption of threshold
invariance (i.e., the thresholds defining the relationship between
the latent response variable and the observed ordered categories
remain the same across assessment periods, Mehta, Neale, &
Flay, 2004; Richmond-Rakerd, Slutske, & Wood, 2017).
Therefore, we next tested if the assumption of threshold invari-
ance was appropriate by comparing the relative fits of models
freeing thresholds at each age (Masyn, Petras, & Liu, 2014;
Richmond-Rakerd et al., 2017).

After identifying the appropriate specification for the develop-
ment of substance use from age 15 to 19, we included the pattern
profile representing joint classification by one’s externalizing and
internalizing behaviors and our other covariates as predictors of
the intercept and growth terms. The low externalizing and low
internalizing symptom group served as the reference category
and nonbinary covariates were grand-mean centered in the
model for ease in interpretation. Additionally, we rotated the
intercept for each age 15-19 to further explore potential moderat-
ing effects of each behavior on the level of substance use at each
age. All growth curve analyses were performed in MPlus v.8.2
(Muthén & Muthén, 2017).

Results
Joint development of externalizing and internalizing behaviors

Figure 1 presents the optimal class solutions based on the mean
CBCL score for externalizing behaviors (Panel A) and internaliz-
ing symptoms (Panel B) spanning ages 6 to 14. For externalizing
behaviors, the optimal solution was a three-group model.
Approximately 42% of youths belong to the “low externalizing
behavior” group, which displayed declining externalizing behavior
from age 6 to 14. Another 41% of the sample, which we refer to as
“moderate externalizing behavior”, displayed a higher level of
externalizing behavior that also appeared to decline slightly
from age 6 to 14. Finally, approximately 17% of youth in our sam-
ple displayed what we refer to as “high externalizing behavior”,
exhibiting stability in manifestation during this period of child-
hood and early adolescence.

We similarly found that a three-group solution best summa-
rized internalizing behaviors in the form of depressive/anxious
symptoms in our sample of Black and Hispanic youth. We
refer to these groups as “high”, “moderate,” and “low”. Again,
the high group (11%) displayed stability in symptom level span-
ning ages 6-14, whereas the moderate (32%) and the modal low
group (56%) exhibited decreasing symptoms from age 6
through 14.

The Appendices include the model adequacy checks recom-
mended by Nagin (2005) for our externalizing and internalizing
trajectory group solutions. For each of the externalizing behaviors
and internalizing symptom classes, the average posterior probabil-
ity of group membership was above 0.93. Given the high degree of
certainty in class membership, we hard-classified our youth into
classes of externalizing and internalizing behaviors (Roeder
et al., 1999). Table 1 presents a cross-tabulation of our sample
of Black and Hispanic youth by hard-classified externalizing
behavior and internalizing symptom classes. Approximately
37% of the sample (145 of 390) were classified as having low levels
of externalizing behavior and low levels of internalizing symptoms
relative to their peers. Approximately 19% of the sample (75 of
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Figure 1. Externalizing behavior and internalizing symptom
class solutions.

Table 1. Cross-tabulation of hard-classified externalizing behaviors and internalizing symptoms

Low externalizing Moderate externalizing High externalizing Total
Low internalizing 145 70 7 222
Moderate internalizing 16 75 33 124
High internalizing 0 16 28 44
Total 161 161 68 390

390) were classified as displaying moderate levels of both problem
behaviors and 7% (28 of 390) were classified as displaying high
levels of both problem behaviors. Overall, Table 1 suggests sub-
stantial comorbidity in the relative level of externalizing behaviors
and internalizing symptoms among our sample. Furthermore, of
the 44 individuals who displayed high levels of internalizing
symptoms, 36% displayed moderate levels of externalizing behav-
iors (16 of 44), and 64% displayed high levels of externalizing
behavior (28 of 44). None of the individuals who displayed
high levels of internalizing symptoms were classified as displaying
low levels of externalizing behaviors. With respect to individuals
who displayed the highest levels of externalizing behaviors, 49%
displayed moderate levels of internalizing symptoms and 41%
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displayed high levels of internalizing symptoms (28 of 68). In
contrast, only 10% displayed low levels of internalizing symptoms
(7 of 68), which is less than 2% of the overall sample.

Joint distribution of externalizing behaviors and internalizing
symptoms and adolescent substance use

Based on the classifications of externalizing behaviors and inter-
nalizing behaviors in the form of depressive/anxious symptoms,
we created the joint distribution of the development for these
two problem behaviors, which serve as our pattern profiles and
predictors of adolescent substance use. Table 2 presents descrip-
tive information for the sample by pattern profile, including
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Table 2. Descriptive statistics (N =390)

Moderate
Low externalizing/ Moderate externalizing/ Moderate High externalizing/
Low externalizing/low moderate externalizing/low moderate externalizing/high High externalizing/ moderate High externalizing/
internalizing internalizing internalizing internalizing internalizing low internalizing internalizing high internalizing
(n=145) (n=16) (n=70) (n=175) (n=16) (n=7) (n=33) (n=28)
Group Mean/Prop. Mean/Prop. Mean/Prop. Mean/Prop. Mean/Prop. Mean/Prop. Mean/Prop. Mean/Prop.
differences n (St. Dev) N (St. Dev) n (St. Dev) n (St. Dev) n (St. Dev) n (St. Dev) n (St. Dev) n (St. Dev)
Substance use at 15 * 142 0.085 (0.347) 16 0.188 (0.544) 69 0.261 (0.699) T2 0.181 (0.484) 16 0.250 (0.774) 6 0.333 (0.816) 31 0.355 (0.755) 28 0.429 (0.879)
Substance use at 16 ** 138 0.174 (0.467) 16 0.375 (0.806) 68 0.456 (0.871) 67 0.433 (0.839) 14 0.286 (0.825) 5 0.400 (0.894) 33 0.456 (0.833) 27 0.963 (1.055)
Substance use at 17 ** 130 0.285 (0.673 15 0.533(0.990) 63 0.492 (0.821) 66 0.515 (0.845) 14 0.429 (0.852) 6 1.167 (1472) 32 0.563 (10.948) 26 0.962 (1.248)
Substance use at 18  * 126 0.611 (0.921) 13 0.461 (0.660) 62 1.065 (1.099) 65 0.784 (0.992) 14 0.429 (0.852) 6 0.667 (0.816) 25 0.880 (1.092) 28 1.071 (1.052)
Substance use at 19 120 0.875 (1.073) 11 1.000 (1.265) 60 1.050 (1.048) 60 1.000 (1.025) 14 0.714 (0.914) 5 0.800 (1.303) 23 1.043 (1.065) 27 1.333 (1.301)
Maternal abuse/ o0 145 0.048(-) 16 0.063 () 70 0.071 (-) 75 0.133 () 16 0.250 (-) 7 0.000 (-) 33 0.090 (-) 28 0.286 ()
dependence
Male s 145 0.503 (-) 16 0.188(-) 70 0.614 (-) 75 0.387 (-) 16 0.500 (-) 7 0.857 (-) 33 0.636 (-) 28 0.464 ()
Hispanic o 145 0.172 (-) 16 0.250 (-) 70 0.042 (-) 75 0.253 () 16 0.375 (-) 7 0.143 (-) 33 0.182 (-) 28 0.286 ()
Black 2 145 0.779 (-) 16 0.625 (-) 70 0.771 (-) 75 0.693 () 16 0.563 (-) 7 0.714 (-) 33 0.758 (-) 28 0.571 (-)
Mixed (reference) o 145 0.111 (-) 16 0.125 (-) 70 0.187 (-) 75 0.064(-) 16 0.072 (-) 7 0.163 (-) 33 0.070 (-) 28 0.153 (-)
Birth year® * 145 1994.751 (3.645) 16 1996.500 (3.687) 70 1994.129 (3.518 75 1994.613 (3.900) 16 1993.312 (4.011) 7 1992.285 (1.603) 33 1993.363 (3.324) 28 1993.000 (2.762)
Arrest rate? 145 4523 (1.939) 16 5.009 (1.488) 70 4161 (1.953) 75 4586 (2.107) 16 4330 (1.900) 7 4.174 (1.001) 33 4492 (2.073) 28 4.446 (1.938)

Note: Significance denotes if there is a significant difference in means/proportions between classification by externalizing and Internalizing behavior classifications.
Prop. = proportion; St. Dev. =standard deviation; (-) No standard deviation due to the binary nature of the variable.
2Covariate is centered at 0 in analyses.
*p < .05 (two-tailed test); **p < .01 (two-tailed test)

AbojoyandoysAs4 pup juswdojonag

TSTT


https://doi.org/10.1017/S0954579420001881

1152

sample sizes for each profile by age and the mean level of sub-
stance use at each age. Recall from Table 1 that there were no indi-
viduals who could be jointly classified as low in externalizing
behaviors and high in internalizing symptoms. One-way analysis
of variance (ANOVA) revealed significant differences (p < .05) in
the mean level of substance use across these pattern profiles at
ages 15-18 but not at age 19. Significant differences (p < .05)
in maternal history of substance abuse/dependence, sex, race/eth-
nicity, and birth year (but not community arrest rate) also
emerged across groups

The development of substance use in mid to late adolescence

To assess the relationship between the joint development of exter-
nalizing and internalizing behaviors and substance use, net of
controls, we first modeled the change in substance use from age
15 to age 19. Analyses revealed that linear, positive growth best
represents change in substance use from age 15 to 19 (see
Table 3; quadratic term M =—0.28, SE=0.017, p=—0.109) and
displayed good fit based on diagnostics (RMSEA =0.057;
CFI=0.983; TLI=0.988; SRMR=0.030; Hu & Bentler, 1999).
In addition to significant variation in the intercept and slope
across individuals, Table 3 also indicates that higher initial levels
of substance use at age 15 were associated with slower growth in
substance use over time (covariance = —0.114, SE = 0.024).

Before including our profiles representing the joint develop-
ment of externalizing and internalizing behaviors in the form of
depressive/anxious symptoms as predictors of growth in sub-
stance use from 15 to 19, we note that the high externalizing
behavior and low internalizing group only included 5 or 6 indi-
viduals at each age from 15 to 19. Given concerns for statistical
power, we collapsed this group with the high externalizing behav-
ior and moderate internalizing symptom group to form a group
called high externalizing and lower internalizing symptoms (here-
after “high/lower”). Additional models retaining this group can be
found in the Appendices.

Figure 2 presents the unadjusted growth in substance use
across pattern profiles defined by the joint development of exter-
nalizing behaviors and internalizing behaviors in the form of
depressive/anxious symptoms. More specifically, it presents the
unadjusted growth curves for the probability of any substance
use, monthly substance use, and problem substance use for each
profile. For each level of substance use, the high externalizing
and high internalizing group (hereafter “high/high”) displayed
the highest probability of the level of use across adolescence. At
age 15 and 16, the probability of each level of substance use
was next highest among individuals classified as high/lower fol-
lowed by individuals in the moderate externalizing and low inter-
nalizing behavior group (hereafter “moderate/low”). However, at
age 17 through 19, the probability of increased use was higher
among the moderate/low group than the high/lower group, seem-
ingly due to slower growth in substance use among the latter
group. Individuals classified as low externalizing and low internal-
izing (hereafter “low/low”) had the lowest probability of experi-
encing each level of substance use through age 17. Beginning at
age 18, though, individuals in the moderate externalizing and
high internalizing group (hereafter “moderate/high”) displayed
the lowest probability of any level of use, also a result of apparent
slower growth in substance use for this group relative to the low/
low group.

Table 3 presents the relationship between the profiles repre-
senting the joint development of externalizing behaviors and
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internalizing behaviors in the form of depressive/anxious symp-
toms and the development of substance use from mid to late ado-
lescence net of controls. The reference category for the
classification of the joint development of externalizing behaviors
and internalizing symptoms in the latent growth curve model is
the low/low group. Consistent with Figure 2, individuals classified
as high/high were more likely to display elevated levels of sub-
stance use relative to individuals classified as low/low. Similarly,
individuals in the moderate/low internalizing group, moderate
externalizing and moderate internalizing group (hereafter “mod-
erate/moderate”), and high/lower group were also more likely to
display higher initial levels of substance use (at age 15) relative
to individuals classified as low/low. No significant differences in
initial levels of substance use (at age 15) were observed between
individuals in the low/low group, the low externalizing and
moderate internalizing group (hereafter “low/moderate”), and
the moderate/high group.

With respect to the growth in substance use over time (age
15-19), Table 4 indicates that individuals in the high/high
group demonstrated slower growth in substance use from age
15 to 19 relative to individuals in the low/low group. This is
not unexpected given that the high/high group displayed the high-
est initial levels of substance use and the covariance between the
intercept of substance use and slope (or growth) in substance use
was negative (see Table 3). Similarly, individuals in the high/lower
group also displayed slower growth relative to individuals in the
low/low group, although this difference was only marginally sig-
nificant (p < .10). Interestingly, individuals in the moderate/
high group also demonstrated slower growth (p < .10) than indi-
viduals in the low/low group.

Given the varying rates of growth in substance use across pro-
files of the joint development of externalizing behavior and inter-
nalizing symptoms, Table 4 also indicates the differences in the
intercept or level of substance use at each age from 16 to 19 rel-
ative to individuals in the low/low group. Most notably, at age 18,
only individuals in the moderate/low group as well as the individ-
uals in the high/high group were more likely to engage in higher
levels of substance use relative to the low/low group. At age 19,
though, the likelihood of substance use did not vary between indi-
viduals in the low/low group and any of the other profiles repre-
senting the joint development of externalizing behaviors and
internalizing symptoms.

The last step in our analyses involved rotating the reference
category for the joint development of externalizing and internal-
izing behaviors in order to further probe whether differences in
the development of substance use emerge across the varying pro-
files of externalizing behaviors and internalizing symptoms.
Specifically, we sought to address whether higher levels of inter-
nalizing behaviors in the form of depressive/anxious symptoms
moderate the effect externalizing behaviors on the development
of substance use. For instance, if the effect of high externalizing
behaviors on substance use was exacerbated by high levels of
internalizing behaviors in the form of depressive/anxious symp-
toms, then we would expect to see significant differences in the
intercept and slope of substance use between individuals the
high/high group and the high/lower group. Therefore, we first
allowed the high/high group to serve as the reference group.
Whereas differences in the intercept (initial level of substance
use at age 15) existed between individuals in the high/high
group and individuals in the moderate/low group (b=—0.455,
SE=0248, p < .07), the moderate/moderate (b=—0.585,
SE=0.250, p < .05), and the moderate/high group (b=—0.704,
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Table 3. Estimated growth factor means and variances for substance use from age 15 to 19 (N=390)
Mean (SE) Variance (SE)
Intercept 0.000 (0.000) 0.844 (0.076)
Slope 0.287 (0.022) 0.042 (0.010)
Threshold 1 1.026 (0.071) - -
Threshold 2 1.617 (0.093) - -
Threshold 3 2.035 (0.118) - -
Covariance (SE)
Intercept and slope —-0.114 (0.024)

Note: y*=31.562 (df = 14); root mean square error of approximation (RMSEA) =0.057; comparative fit index (CFI) =0.983; Tucker-Lewis index (TLI) =0.988; standardized root mean square

residual (SRMR) =0.030.
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Figure 2. Unadjusted predicted probabilities of substance use across age by joint distribution of externalizing behavior and internalizing symptom classes.

SE =0.369, p < .06), there were no significant or marginally signif-
icant differences in the initial level of substance use between indi-
viduals in the high/high group, the high/lower, or the low/
moderate group. Furthermore, no differences in the growth of
substance use emerged between individuals in the high/high
group and any other profile pattern with the exception of the
low/low group (see Table 4).

Additionally, we set individuals from the high/lower group as
the reference category to further probe profile differences. No
notable differences in the initial level of substance use or slope
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(growth in substance use) were observed between this group
and any other profile representing the joint development of
both problem behaviors with the exception of the low/low
group (see Table 2), further suggesting a lack of moderating effect
of internalizing symptoms among individuals who displayed high
levels of externalizing behaviors.

Additional rotation the reference category resulted in only one
noteworthy difference: the intercept (level) of substance use at age
19 was higher among individuals in the moderate/low depressive
symptom group relative to individuals in the moderate/high
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Table 4. Regression coefficients from latent growth models predicting intercept and slope factors for substance use

Intercept Intercept Intercept Intercept Intercept
(at age 15) (at age 16) (at age 17) (at age 18) (at age 19) Slope
Est. (SE) Est. (SE) Est. (SE) Est. (SE) Est. (SE) Est. (SE)

Low externalizing/moderate internalizing 0.523 (0.327) 0.405 (0.281) 0.286 (0.256) 0.167 (0.259) 0.053 0.275 —0.119 (0.087)
Moderate externalizing/low internalizing 0.569* (0.227) 0.487** (0.183) 0.404** (0.156) 0.322* (0.153) 0.300" 0.171 —0.082 (0.065)
Moderate externalizing/moderate 0.463* (0.226) 0.374* (0.174) 0.284* (0.130) 0.195 (0.135) 0.140 0.143 —0.089 (0.070)
internalizing
Moderate externalizing/high internalizing 0.315 (0.365) 0.161 (0.309) 0.006 (0.275) —0.148 (0.270) —0.253 0.277 —0.154" (0.094)
High externalizing/lower internalizing 0.658* (0.272) 0.509* (0.214) 0.360* (0.172) 0.211 (0.162) 0.133 0.165 —0.149" (0.079)
High externalizing/high internalizing 1.038** (0.267) 0.852** (0.217) 0.666** (0.189) 0.480* (0.194) 0.350 0.217 —0.186* (0.081)
Maternal abuse/dependence —0.217 (0.262) —0.083 (0.195) 0.050 (0.155) 0.183 (0.165) 0.242 0.186 0.133 (0.092)
Male —0.210 (0.151) —0.112 (0.115) -0.013 (0.094) 0.086 (0.098) 0.117 0.106 0.099* (0.051)
Black —0.001 (0.295) —0.017 (0.230) —0.032 (0.179) —0.048 (0.157) —0.092 0.156 -0.016 (0.082)
Hispanic 0.148 (0.326) 0.146 (0.257) 0.144 (0.205) 0.142 (0.188) 0.100 0.185 —0.002 (0.092)
Birth year? —0.047* (0.023) —0.036* (0.018) —0.025" (0.015) —0.014 (0.015) —0.012 0.016 0.011 (0.008)
Community arrest rate® —0.064" (0.038) —0.053" (0.030) —0.041 (0.026) 0.029 (0.025) —0.019 0.026 0.012 (0.011)

Note: Behavioral classification reference group is the low externalizing and low internalizing classification; high externalizing/lower internalizing includes high externalizing/low internalizing and high externalizing/moderate internalizing; model fit
diagnostics: x?=46.843 (df =53); root mean square error of approximation (RMSEA) =0.000; comparative fit index (CFI) = 1.000; Tucker-Lewis index (TLI) = 1.000; standardized root mean square residual (SRMR) =0.032.

Abbreviations: Est. = estimate, SE =standard error.
Covariate is centered at the mean in the models.
*p < .10 (two-tailed test); * p < .05 (two-tailed test); **p < .01 (two-tailed test)
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depressive symptom group (b=0.531, SE=0.312, p < .09).
Consistent with Figure 2, it appears that there is a protective effect
of internalizing symptoms in late adolescence among individuals
who displayed moderate levels of externalizing behaviors.

Discussion

In the present study, we focused on a sample of Black and
Hispanic youth and examined the joint development of external-
izing and internalizing behaviors in the form of depressive/anx-
ious symptoms from childhood to early adolescence. After
taking note of the patterns of comorbidity in manifestation
among these understudied populations, we then examined how
these observable profiles are related to substance use in mid to
late adolescence. In particular, we queried whether either problem
behavior served as a salient moderator of the risk or promotive
effects evinced by externalizing and internalizing behaviors for
substance use. Our results indicated the following: first, among
our sample of Black and Hispanic adolescents, three classes of
externalizing behavior patterns and three classes of internalizing
behavior in the form of depressive/anxious symptoms emerged
spanning ages 6 to 14. Importantly, comorbidity of these behav-
iors (similar levels of externalizing and internalizing behaviors
relative to one’s peers) was the hallmark of this sample, and ele-
vated levels of either problem behavior were almost always accom-
panied by at least moderate levels of the other problem behavior.
Second, the results indicated that elevated levels of externalizing
behaviors increased the risk for adolescent substance use, includ-
ing the early onset of substance use, which is often defined as use
by the age of 15 (e.g., Crouse et al., 2019; Otten, Mun, Shaw,
Wilson, & Dishion, 2019). Interestingly, we did not find that ele-
vated levels of internalizing behaviors similarly elevated the risk of
substance use during adolescence. Alternatively, the importance
of internalizing behaviors in the form of depressive/anxious
symptoms appeared to be limited to those who displayed moder-
ate levels of externalizing behaviors, where they served as a protec-
tive factor. Third, the results suggested that profiles representing
the joint development of externalizing and internalizing behaviors
largely fail to account for differences in levels of substance use at
the end of adolescence (age 19). Finally, our analyses indicated
variation in growth in substance use spanning mid to late adoles-
cence with those who displayed the highest levels of externalizing
behaviors and those who jointly exhibited moderate levels of
externalizing behaviors and high levels of internalizing symptoms
demonstrating slower growth in substance use from mid to late
adolescence, although likely a result of different mechanisms.
We now follow with a more detailed discussion of these findings
and their potential implications.

First, we observed remarkable stability in observable measures
of both externalizing behaviors and internalizing behaviors in the
form of depressive/anxious symptoms among our sample of Black
and Hispanic youth. The relative level of problem behavior in
relation to one’s age mates did not change across time.
Furthermore, stability was the norm of those who displayed the
highest levels of both externalizing behaviors and internalizing
symptoms. This is similar to research conducted among predom-
inantly White samples that identified a class of youth who display
stable, elevated levels of externalizing and internalizing behaviors
spanning childhood and adolescence (e.g., Comeau & Boyle,
2018; Leve et al., 2005; Sterba, Prinstein, & Cox, 2007). The pat-
tern of stable, elevated externalizing behaviors and internalizing
symptoms among a subgroup of Black and Hispanic youth may

https://doi.org/10.1017/5S0954579420001881 Published online by Cambridge University Press

1155

be indicative of an underlying deficit that manifests itself similarly
across age. In conjunction, lived experiences, which for some
youths may include discrimination and/or a lack of social and
economic resources, may contribute to the etiological underpin-
nings and promote stability in these problem behaviors.

Conversely, youth classified as displaying low or moderate lev-
els of externalizing behaviors and internalizing symptoms tended
decrease in the presentation of behavior with age. The downward
trajectory of these behaviors for most Black and Hispanic youth is
notable given that lived experiences of discrimination, economic
and/or educational hardship in association with peer social pres-
sures are unlikely to decrease (but instead increase) with age
among these youth (e.g., Brody et al, 2006; Schneider,
Martinez, & Owens, 2006). It is promising, then, that in the
face of these sources of adversity and strain, the presentation of
both problem behaviors decreased, likely as a result of increased
maturity, situational awareness, and/or learned coping mecha-
nisms. Future research should attempt to replicate these patterns
of externalizing and internalizing behaviors among Black and
Hispanic youth to confirm their developmental manifestation
and address the etiological underpinnings of these patterns of
manifestation, particularly among minority youth.

When examining the joint development of both problem
behaviors, it is noteworthy that high internalizing symptomatol-
ogy was exclusively found in the context of comorbid elevated
externalizing behaviors. Perhaps this is an artifact of our
parent-reported measures of internalizing behaviors, as mothers
and other maternal caregivers may be unlikely to perceive high
levels of depressive/anxious symptoms without co-occurring
externalizing behaviors. Additionally, high externalizing behaviors
were almost exclusively found in the context of elevated internal-
izing behaviors among our sample of Black and Hispanic youth.
As such, these findings reinforce the notion of comorbidity in
the presentation of externalizing and internalizing behaviors
among Black and Hispanic youth (see also Liu, Mustanski,
Dick, Bolland, & Kertesm, 2017). They are also in line with the
work of Caspi and colleagues (2014) who suggested that an
underlying dimension of psychopathology can account for the
comorbidity in externalizing and internalizing behaviors because
both stem from an underlying psychopathology or predisposition
(see also Foster et al., 2018; Hatoum, Rhee, Corley, Hewitt, &
Friedman, 2018). Unfortunately, in our data, we were computa-
tionally unable to fit a model based on this underlying trait
(see Caspi et al., 2014). Regardless of reason for presentation
and etiologic underpinnings, the strategy and generation of profile
patterns based on the observable development of externalizing
and internalizing behaviors relative to one’s peers as an indicator
of risk is noteworthy as this strategy can be used by practitioners
and parents alike to assess potential psychopathology without
formal measurement Furthermore, a majority of clinicians across
medical, psychological, and school-based services rely on ob-
servable scales such as CBCL to assess potential psychopathology
and, importantly, ascertain risk for future maladaptation, includ-
ing early onset and problem substance use. As such, our analytic
approach utilizing internalizing, externalizing, and joint presenta-
tions of these concerns is in line with current clinical tools.

With respect to risk for substance use, we observed that profile
patterns based on the joint development of externalizing and
internalizing behaviors indicated that elevated levels of externaliz-
ing behaviors evince an increased risk in substance use among
Black and Hispanic youth similar to extant work conducted
with predominantly or all White samples. Alternatively, this
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work fails to suggest a uniform effect of internalizing behaviors on
substance use in mid to late adolescence that has previously been
identified among predominantly White adolescents (Scalco et al.,
2014). For instance, higher levels of internalizing behavior in the
form of depressive/anxious symptoms failed to exacerbate the risk
for substance use alone. Alternatively, internalizing behaviors in
the form of depressive/anxious symptoms appeared to serve as
a protective factor among Black and Hispanic youth who dis-
played moderate levels of externalizing behaviors, although we
note the small number of individuals in this group tempers a
strong conclusion with respect to this moderating effect. Still,
this potential protective effect is in direct contrast to the work
of Colder et al. (2018) who found a protective effect of internal-
izing behaviors at only low or high levels of externalizing behav-
iors among a predominantly White sample of youth. Perhaps the
lack of protective effect of internalizing behaviors among Black
and Hispanic youth who display low levels of externalizing behav-
ior is a result of the lower, on average, prevalence of substance use
among these populations (Banks & Zapolski, 2018; Johnston
et al., 2019) and cultural norms that are less approving of sub-
stance use or include more negative expectancies associated
with use (Shih, Miles, Tucker, Zhou, & D’Amico, 2010). As
such, the risk for substance use among Black and Hispanic
youth who exhibit low levels of externalizing behaviors is so low
that there is little room for internalizing behaviors to serve as a
protective factor. Similarly, an increased proclivity to engage in
externalizing behaviors may evince such a risk for substance use
that internalizing behaviors are largely unimportant. For instance,
elevated levels of externalizing behaviors may offset the protective
factors associated with increased internalizing behaviors among
Black and Hispanic youth, as youth with elevated levels of exter-
nalizing behaviors are more likely to associate with delinquent
peers who are more prevalent in low income and urban locales,
have little supervision and monitoring as a result of economic
hardship, and withdraw from prosocial institutions where they
experience discrimination in punishment (Jarvis & Okonofua,
2020). Furthermore, it could be an artifact of measurement, as
this study focused specifically on depressive/anxious symptoms
as our measure of internalizing behaviors given their relation-
ship to substance use in extant literature instead of a more global
measure of internalizing behaviors that also includes somatic
complaints. Given this potential difference, in addition to the
small sample size for this group of youth, we urge replication
to demonstrate the robustness of this protective effect among
Black and Hispanic youth.

With respect to the development of substance use from mid to
late adolescence, we observed slower growth in substance use for
those who displayed high levels of externalizing behavior, regardless
of the level of internalizing behaviors in the form of depressive/anx-
ious symptoms, and among individuals who displayed moderate
levels of externalizing behavior and high levels of internalizing
symptoms. With respect to individuals who displayed elevated lev-
els of externalizing behavior, the slower growth in substance use is
likely intertwined with the higher initial levels of substance use at
age 15. After all, our growth curves indicate those who displayed
high levels of externalizing behaviors had the highest probability
of any substance use, monthly substance use, and problem sub-
stance use at each age. Additional increases in substance use with
age may also be limited among these groups based on our measure-
ment (no use, less than monthly use, monthly use, weekly use, and
problem use).” Alternatively, the slower growth in substance use
among our sample of Black and Hispanic youth who exhibited
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moderate levels of externalizing behaviors and high levels of inter-
nalizing symptoms may reflect the less favorable views about sub-
stance use among minorities, particularly in response to mental
health issues (Wallace & Fisher, 2007).

Finally, we note that all observed differences in risk between
profiles representing the joint development of externalizing and
internalizing behaviors in the form of depressive/anxious symp-
toms weakened in magnitude with age. Furthermore, at age 19,
there were no longer any significant differences in risk for sub-
stance use between the low externalizing and low internalizing
group and the other profiles of externalizing and internalizing
behaviors. This finding is in line with the general notion that,
by age 19, substance use is relatively normative, a finding com-
monly observed among predominantly White college samples
(e.g. Johnston et al., 2019; Lipari & Jean-Francois, 2016) After
all, this is a period in the life course where peer disapproval
of substance use decreases (Mrug & McCay, 2013) and discus-
sions about substance use tend to be more positive (Hammond
et al,, 2018). It is also possible that early development of exter-
nalizing and internalizing behaviors, which were measured
some five years prior, are no longer relevant; it is only contem-
poraneous measures of both behaviors that are relevant to sub-
stance use at this age. Likewise, as Black and Hispanic youth
progress through late adolescence and emerging adulthood,
substance use and abuse may be attributable to a variety of dif-
ferent factors including earlier social and/or academic disrup-
tions, stress, and/or learned maladaptive coping. More work is
needed to shed light on the mechanisms promoting substance
use and abuse as young people transition across stages of devel-
opment and into subsequent life roles, particularly in the con-
text of race/ethnicity and unique cultural experiences and
expectations.

From a policy perspective, the generation of pattern profiles
based on the joint development of externalizing and internalizing
behaviors can be useful for prevention and intervention programs
that seek to identify racial and ethnic minority youth for pro-
gramming. Further, the variable risk associated with these pattern
profiles based on the joint development of externalizing behavior
and internalizing behaviors in the form of depressive/anxious
symptoms should be used to inform programming application
given their practical utility. For instance, substance use prevention
programming offered to youth who display high levels of internal-
izing behaviors will likely not be uniform or even effective, given
that those who display moderate levels of externalizing behaviors
and high internalizing behaviors are at a decreased risk for sub-
stance use. As such, there is potential for a backfire effect.
Consequently, programming should be aware of the typological
patterns of behaviors and seek to tailor treatment modality and
dosage across joint behavioral patterns in a manner that is most
likely to lead to effective outcomes (delayed-onset or reduced sub-
stance use).

The vast majority of research that informs this body of work,
and its subsequent implications for policy, prevention, and educa-
tion, draws its conclusions from analyses performed using samples
of predominantly White participants. This study contributes to the
body of research that highlights the importance of racial and ethnic

°Additional multilevel analyses not presented in this work indicated that higher levels
of externalizing and internalizing problem behaviors are associated with an increased
number of problems associated with substance use but there was very little growth in
the number of problems associated with substance use over time. These results are avail-
able by request from the corresponding author.
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minority status as we assess behavioral trends and their relationship
with subsequent substance use. Nevertheless, more work is needed.
Although Black and Hispanic populations may have similarities in
terms of under-privilege resulting from systemic racism in the
United States, we acknowledge that there are likely distinctions
between their experiences as well as for those who hold combined
racial and ethnic identities. Due to limited sample size and analyt-
ical power, we were unable to evaluate the joint development of
externalizing and internalizing behaviors and its relationship to
adolescent substance use and growth over time across each of
these identities. However, this limitation only highlights the need
for greater sampling of these diverse populations that are growing
in prevalence in the United States. To be sure, this increased sam-
pling effort will assist researchers and practitioners alike and avoid
the unintentional masking of differences between racial and ethnic
groups (King et al., 2004).

While this work improves upon prior literature, it is not with-
out its own limitations. First, the size of our sample limited power
and precluded us from pursuing an intersectional approach that
would allow for the examination of differences across sex as
well as race/ethnicity. Second, the sample originated from one
urban locale in the United States, which may limit the generaliz-
ability of our results. Also, substance use was assessed with self-
report information. Considering the sensitive nature of this
type of information, self-report bias may have affected accuracy.
Further, our ordinal measure of substance use was created to
reflect frequency and consequences of adolescent substance
use, and it does not capture clinical diagnostic presentations of
addiction (i.e., DSM-V diagnoses of substance abuse and/or
dependence). Finally, we did not account for potential mecha-
nisms that may link externalizing and internalizing behaviors
to adolescent substance use, including associations with delin-
quent peers, aspects of parent-child relationships, school
engagement, and the timing of onset of substance use. Future
work should shed light on how the joint development of exter-
nalizing and internalizing behaviors gives way to potential
mechanisms that may promote substance use and abuse in
adolescence.

Overall, this study provides novel quantitative information
regarding the development of externalizing and internalizing
behaviors among Black and Hispanic youth in childhood and
early adolescence. Additionally, it explores how profile patterns
based on the joint development of both behaviors are related to
subsequent adolescent substance. In doing so, we hope that our
findings inform programming by directing service providers to
Black and Hispanic youth most in need to prevention program-
ming based on observable behaviors in childhood and early ado-
lescence. As a result, this work is one small step meant to inform
prevention efforts in order to yield health and prosperity among
all youth in the United States.
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Appendix A. Rochester intergenerational study sample sizes (Black and Hispanic youth) at each child age by year of data
collection (N =390)

Age

6 7 8 9 10 11 12 13 14 15 16 17 18 19
1 1999 52 51 29 28 20 4 2 1 0 0 0 0 0 0
2 2000 38 52 51 29 28 20 4 2 1 0 0 0 0 0
3 2001 27 38 52 51 29 28 20 4 2 1 0 0 0 0
4 2002 36 27 38 52 51 29 28 20 4 2 1 0 0 0
5 2003 20 36 27 38 54 51 29 28 20 4 2 1 0 0
6 2004 26 20 36 27 38 54 51 29 28 20 4 2 1 0
7 2005 15 26 20 36 27 38 54 50 29 27 19 4 2 1

2006 9 15 26 20 35 26 38 54 50 29 26 18 3
RIGS 9 2007 10 9 13 26 19 34 27 38 53 49 28 26 15 4
Year 10 2008 9 10 9 15 26 20 35 27 38 52 50 28 28 16
11 2009 11 9 10 9 15 26 20 36 27 36 54 48 26 24
12 2010 11 9 10 9 15 26 20 36 27 38 53 48 27
13 2011 11 9 10 9 15 26 20 36 26 37 54 47
14 2012 11 9 9 9 15 26 20 35 25 35 50
15 2013 11 9 9 9 15 24 20 35 26 35
16 2014 11 9 10 9 15 25 19 33 25
17 2015 11 9 8 9 12 23 20 32
18 2016 11 9 9 9 14 25 20
19 2017 11 9 10 9 14 24
20 2018 11 9 10 9 13

N 253 304 333 361 381 383 387 389 386 380 368 352 339 320
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Appendix B. Diagnostics of externalizing behavior and internalizing symptom trajectory solutions
Panel A. Externalizing behaviors
95% Cl
Group Pi_hat lower upper P_hat Ave PP odds CC
Low 0.425 0.368 0.482 0.421 0.955 36.2
Moderate 0.407 0.351 0.463 0.413 0.932 20.3
High 0.168 0.128 0.209 0.167 0.978 118.7
Panel B. Depressive/anxious symptoms
95% Cl
Group Pi_hat lower upper P_hat Ave PP odds CC
Low 0.563 0.507 0.618 0.569 0.952 19.7
Moderate 0.324 0.271 0.377 0.318 0.937 33.9
High 0.114 0.081 0.147 0.113 0.966 280.6

Note: Both sets of trajectories pass all four key model adequacy diagnostics recommended by Nagin (2005).
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Appendix C. Regression coefficients from latent growth models predicting intercept and slope factors for substance use including all joint classifications of
externalizing behavior and internalizing symptoms in the form of depressive/anxiety symptoms

Intercept Intercept Intercept Intercept Intercept
(at age 15) (at age 16) (at age 17) (at age 18) (at age 19) Slope

Est. (SE) Est. (SE) Est. (SE) Est. (SE) Est. (SE) Est. (SE)
Low externalizing/ 0.520 (0.326) 0.401 (0.278) 0.282 0.249 0.163 0.249 0.044 0.275 —0.119 0.085
moderate internalizing
Moderate externalizing/ 0.567* (0.225) 0.482** (0.181) 0.396** 0.152 0.310* 0.146 0.225 0.167 —0.086 0.064
low internalizing
Moderate externalizing/ 0.461* (0.224) 0.370* (0.173) 0.279* 0.136 0.189 0.130 0.098 0.157 —0.091 0.069
moderate internalizing
Moderate externalizing/ 0.310 (0.363) 0.160 (0.305) 0.010 0.268 —0.140 0.259 —0.290 0.282 —0.150 0.092
high internalizing
High externalizing/low 0.884" (0.490) 0.655" (0.388) 0.425 0.311 0.196 0.282 —0.034 0.314 —0.229* 0.135
internalizing
High Externalizing/ 0.623* (0.286) 0.486* (0.224) 0.350" 0.181 0.213 0.171 0.076 0.199 -0.137 0.083
moderate internalizing
High externalizing/high 1.032** (0.265) 0.842** (0.214) 0.653** 0.184 0.464* 0.186 0.275 0.218 —0.198* 0.079
internalizing
maternal Abuse/ —0.207 (0.259) —0.079 (0.192) 0.048 0.152 0.175 0.159 0.303 0.208 0.127 0.090
dependence
Male —0.207 (0.150) —0.110 (0.114) —0.014 0.092 0.083 0.095 0.180 0.121 0.097" 0.050
Black 0.003 (0.293) —0.013 (0.227) —0.030 0.174 —0.046 0.150 —0.063 0.166 —-0.016 0.081
Hispanic 0.148 (0.324) 0.144 (0.254) 0.140 0.200 0.136 0.180 0.132 0.202 —0.004 0.091
Birth year® —0.047* (0.023) —0.036* (0.018) —-0.025" 0.014 —0.014 0.014 —0.003 0.018 0.011 0.007
Community Arrest rate? —0.064" (0.038) —0.052" (0.030) —0.040 0.025 0.028 0.024 —0.016 0.027 0.012 0.011

Note: Behavioral classification reference group is the low externalizing and low depressive/anxious classification; Model fit diagnostics: x* = 46.843 (df = 53); root mean square error of approximation (RMSEA) =0.000; comparative fit index (CFI) = 1.000;
Tucker-Lewis index (TLI) = 1.000; standardized root mean square residual (SRMR) = 0.032.

Abbreviations: Est. = estimate, SE = standard error.

Covariate is centered at the mean in the models.

*p < .10 (two-tailed test); *p < .05 (two-tailed test); **p < .01 (two-tailed test).
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