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ORIGINAL ARTICLE

Trajectories of Substance Use among Child Welfare-Involved Youth:
Longitudinal Associations with Child Maltreatment History and
Emotional/Behavior Problems

Svetlana Yampolskayaa, Emmeline Chuangb, and Connie Walkera

aDepartment of Child & Family Studies, University of South Florida, Tampa, FL, USA; bDepartment of Health Policy and Management,
UCLA Fielding School of Public Health, Los Angeles, CA, USA

ABSTRACT
Background: Maltreated children experience a variety of adverse outcomes including sub-
stance use problems. Although previous research indicated that there may be distinct trajec-
tories of substance use among these youth, studies have examined them as if they were a
single homogeneous group. Objectives: The goals of this study were to explore substance
use trajectories among child welfare-involved youth and to identify characteristics that dis-
tinguish substance use trajectories. Methods: Data from the National Survey of Child and
Adolescent Well-Being (NSCAW II) were used. Multilevel latent growth mixture modeling
(MLGMM) was performed using a subsample of 625 youth from ages 11–17 years investi-
gated for maltreatment in 2008–2009. Measures included self-reported use of substance use
during the previous 30 days, demographic characteristics, maltreatment history, placement
in out-of-home care, and behavioral health problems. Results: MLGMM identified two distinct
substance use trajectory classes including High Stable Substance Use and Rapid Progression
Use. Findings suggest that the experience of physical abuse is the key factor that distin-
guishes the two groups. When the effects of class-specific covariates were examined, results
suggest that involvement in substance use behavior and its escalation vary between groups
and are affected by youth’s different previous experiences. Conclusions/Importance: The
results have important implications for understanding individual differences in substance
use behavior over time and how these differences were shaped by youth’s experiences of
family adversity. Study findings may be helpful for developing and enhancing the effective-
ness of interventions targeted at decreasing substance use behaviors in child welfare-
involved youth.
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Multilevel latent growth
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child maltreatment; child
welfare; NSCAW II

Background

During fiscal year 2015, an estimated 3.4 million chil-
dren came to the attention of the US child welfare
system, and more than 269,000 were removed from
their homes and placed in foster care (U.S.
Department of Health and Human Services,
USDHHD, 2016). Due in part to the trauma associ-
ated with maltreatment, caregiver loss, or separation
from their natural parents, these children represent a
particularly vulnerable population. Research has
shown that these children experience a wide variety of
adverse outcomes ranging from physical and mental
health problems to risky sexual behaviors (Friedrich
et al., 2005; Fussell & Evans, 2009; Leslie et al., 2010;
Oswald, Heil, & Goldbeck, 2010; Whitted, Delavega,
& Lennon-Dearing 2012). In addition, child welfare-

involved youth are among those who are at highest
risk for substance use (Casanueva, Stambaugh, Urato,
Fraser, & Williams, 2011; Gabrielli, Jackson, & Brown,
2016). Estimates based on nationally representative
samples indicate that up to 47% of child welfare-
involved youth use alcohol and illicit drugs and that
19% have substance use disorders (Traube, James,
Zhang, & Landsverk, 2012).

Theoretical framework

Attathchment theory may provide insight into the
nature of these problems and a basis for possible cura-
tive interventions (Schuengel & Van IJzendoorn,
2001). According to attachment theory, psychological
disturbance may be a consequence of attachment
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insecurity caused by perceived unavailability of attach-
ment figures or insensitive/non-responsive caregiving
(Bowlby, 1980, 1988). In line with attachment theory,
maltreated children are at high risk to develop behav-
ioral health problems. Therefore, maltreatment type,
internalizing symptoms, and externalizing symptoms
are critical components to understanding youth sub-
stance use.

Risk factors for substance use and abuse among
child welfare-involved youth

A variety of risk factors have been associated with
substance use/abuse among child welfare-involved
youth including child demographic characteristics,
emotional and behavioral problems, delinquency, and
history of child maltreatment (Aarons et al., 2008;
Brown & Shillington, 2017; Cheng & Lo, 2010;
Gabrielli et al., 2016; Guibord, Bell, Romano, &
Rouillard, 2011; Keller, Salazar, & Courtney, 2010;
Orton, Riggs, & Libby, 2009; Singh, Thornton &
Tonmyr, 2011; Thompson & Auslander, 2007; Traube
et al., 2012; Vaughn, Ollie, McMillen, Scott, &
Munson, 2007; Wall & Kohl, 2007). These studies
indicated that among demographic characteristics,
older age was associated with increased risk for sub-
stance use and abuse, and Caucasian race was linked
to presence of alcohol and substance use disorders
(Guibord et al., 2011; Keller et al., 2010; Singh
et al., 2011).

Researchers have reported mixed findings in the
relation between child maltreatment and substance
use. Whereas a substantial body of research suggests
that child maltreatment may be a key predisposing
factor for substance use, and the association between
various types of maltreatment and substance use has
been documented in both clinical and community
samples (Cheng & Lo, 2010; Gabrielli et al., 2016;
Garland, Pettus-Davis, & Howard, 2013), there are
studies that did not find this relation (Brown &
Shillington, 2017; Danielson, Amstadter et al., 2009;
Darke & Torok, 2014; Gabrielli et al., 2016; Kilpatrick
et al., 2000; Lansford, Dodge, Pettit, & Bates, 2010).

The evidence for supporting adverse effects of mal-
treatment suggests differential effects of specific mal-
treatment types on substance use (Aarons et al., 2008;
Cheng & Lo, 2010; Gabrielli et al., 2016). For example,
Aarons et al. (2008) found that three of the four types
of maltreatment (physical, sexual abuse, and neglect)
were related to significantly higher levels of substance
use among youth ages 13–18 years. Emotional abuse
was the only form of maltreatment that was not

associated with substance use. Similarly, Casanueva,
Stambaugh, Urato, Fraser, and Williams (2014)
reported that physical abuse was related to both esca-
lating marijuana use and any illicit substance during
the follow-up period. Snyder and Smith (2015) have
shown that youth who experienced physical abuse
were at greater risk of abusing multiple drugs. Cheng
and Lo (2010) reported a significant positive associ-
ation between experience of sexual maltreatment and
hard drug use, but no relation was found between
other types of maltreatment and drug use. Further,
substance use has been related to both severity and
chronicity of child maltreatment (Gabrielli et al.,
2016). In contrast, Thompson and Auslander (2007)
found no association for any type of child maltreat-
ment with the use of alcohol, marijuana, or both alco-
hol and marijuana use. In a study focusing on
marijuana use only, Cheng and Lo (2010) found no
association between any of the maltreatment history
variables and likelihood of current use.

Behavioral/emotional problems and substance use
among children involved with the child
welfare system

Research has documented that between 50 and 80% of
maltreated children involved in the child welfare sys-
tem have emotional disorders, developmental delays,
and other indications of behavioral problems (Burns
et al., 2004; Horwitz et al., 2012; Martinez, Gudi~no, &
Lau, 2013). Previous findings have shown that the
presence of behavioral and emotional problems may
be a critical factor related to substance use. For
example, numerous studies point to externalizing
behavioral problems, such as fighting with peers or
engaging in delinquent behaviors, as an important
risk factor for substance use in community samples of
children and adolescents. These studies generally indi-
cated that youth with behavioral problems and delin-
quency or aggressive behavior and delinquent
behavior were at high risk for both substance use and
substance dependence (Dooley & Prause, 2006; Sung,
Erkanli, Angold, & Costello, 2004; Wade &
Pevalin, 2005).

Several studies examined the relationship between
child behavioral/emotional problems and substance
use among youth involved in the child welfare system.
A study by Traube et al. (2012) suggested that behav-
ior problems in the clinical range increased the odds
of social substance use. Other studies have shown the
presence of conduct problems to be positively related
to substance use and substance abuse disorder
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(Vaughn et al., 2007; Wall & Kohl, 2007).
Externalizing problems have also been reported to
predict regular substance use during adolescence
(Casanueva et al., 2014).

In addition to externalizing behaviors, researchers
have associated internalizing problems, such as anx-
iety, depression, and post-traumatic stress disorder
(PTSD), with increased risk of substance use. For
example, mood and anxiety disorders have been
related to an increased risk of substance dependence
(Douglas et al., 2010). A diagnosis of PTSD was found
to increase risk of marijuana and hard drug abuse/
dependence as well as risk for polysubstance use and
substance abuse disorder (Kilpatrick et al., 2000;
Vaughn et al., 2007). Depression was shown to predict
both alcohol and marijuana use as well as frequent
use of any substance including tobacco (Orton et al.,
2009). Similarly, Snyder and Smith (2015) reported
that the presence of clinical depression nearly quad-
rupled the likelihood of both alcohol and marijuana
use but was not associated with polysubstance use.
Externalizing and internalizing problems among child
welfare-involved youth were also examined as predic-
tors for more frequent substance use in a study by
Kobulsky, Holmes, Yoon, and Perzynski (2016), who
found that only externalizing problems were linked to
higher substance use frequency. Finally, in a study
comparing foster care youth with community counter-
parts, a relationship between depression and substance
use was found for foster youth, such that as level of
depressive symptoms increased, substance use also
increased; however, this finding was not significant
after controlling for externalizing symptoms and age
(Stevens, Brice, Ale, & Morris, 2011).

These somewhat mixed results concerning how
emotional and behavioral problems, as well as history
of child maltreatment influence later substance use,
suggest that there may be unobserved heterogeneity
(i.e., multiple classes) among the child welfare-
involved population. That is, there may be distinct
trajectories of substance use that are potentially
related to demographic characteristics, maltreatment
histories, and emotional or behavioral problems.
However, the studies mentioned above have examined
all child welfare-involved youth as if they were a sin-
gle homogeneous group. In addition, the majority of
previous studies typically measured substance use with
regard to the use or no use; therefore, the frequency
of drug/alcohol use or level of use was not assessed.
Finally, only a few studies examined trajectories of
substance use. For example, Casanueva et al. (2014)
used longitudinal growth models to explore changes

over time in the use of marijuana and the use of any
illicit drug. Yarnell, Traube, and Schrager (2016) uti-
lized a latent growth modeling approach to examine
the combined use of alcohol, marijuana, and hard
drugs. However, to our knowledge, no study has
explored whether there are multiple trajectories of
substance use among child welfare-involved youth and
whether there are distinguishing characteristics associ-
ated with these trajectories.

The present study

The current investigation was intended to fill the
identified gap in the literature and expand prior
research in several ways. First, we explored the mul-
tiple longitudinal trajectories of substance use among
child welfare-involved youth. Given prior mixed
results concerning the effects of emotional/behavioral
problems and child maltreatment history on substance
use, and considering the empirical evidence indicating
multiple substance use trajectories among non-child
welfare-involved youth (Warren, Wray-Lake, Rote, &
Shubert, 2016; Wiesner, Weichold, & Silbereisen,
2007), we expected that there would be multiple sub-
stance use trajectories among child welfare-involved
youth. Second, substance use in this study was opera-
tionalized in terms of frequency of use. Only a few
longitudinal studies (e.g., Casanueva et al., 2014;
Titus, Godley, & White, 2006; Yarnell et al., 2016)
examined substance use, and to our knowledge only
one (Yarnell et al., 2016) operationalized substance
use in terms of frequency of use. Third, the unique
contributions of demographics, child maltreatment,
and emotional/behavioral problems were examined at
the class trajectory level and class specific levels.

This study addressed the following research ques-
tions: (a) what are the different trajectories of sub-
stance use among child welfare-involved youth over
the course of the 3-year study period, and (b) do
demographic characteristics, child maltreatment his-
tory, and emotional/behavioral problems predict the
different trajectory classes. Addressing these issues can
make a significant contribution to our understanding
of unique vulnerabilities of child welfare-involved
youth and help tailor programs and services to the
needs of youths with different profiles.

Methods

Sample and data source

Data for the current research were obtained from the
National Survey of Child and Adolescent Well-Being
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(NSCAW II), the national longitudinal probability
study of families involved in child welfare services.
The NSCAW II used a representative sample of youth,
aged from birth to 17.5 years old, who were referred
to the child welfare system for maltreatment investiga-
tion between February 2008 and April 2009 in 83
counties nationwide (Dowd et al., 2002). Baseline data
collection began in March 2008 and ended in
September 2009. Wave 1 through Wave 3 were avail-
able and were used for the current study. Children
were selected into the study using a two-stage strati-
fied sampling design. There were 81 primary sampling
units (PSUs; predominantly county child welfare agen-
cies) in 30 states. The overall focus of the NSCAW
studies was to examine the well-being of children
involved with child welfare agencies. Information col-
lected that is of particular interest to this study
includes children’s health, mental health, and develop-
mental risks, especially for those children who experi-
enced severe abuse and exposure to violence. The
sample for the current study was restricted to youth
who were at least 11 years of age because questions
regarding substance use were restricted to this age
range (Dowd et al., 2011).

Participants consisted of 625 youth whose average
age was about 14 years (M ¼ 14.32; SD ¼ 1.74).
Among the 625 youth, 59% were female. Race/ethni-
city of the youth was 39% Caucasian, 24% African
American, 25% Hispanic, and 12% from other racial
or ethnic groups. Almost 35% of these youth were
placed in out-of-home care at baseline.

Measure of substance use

At each wave, youth were asked about substance use.
Substance use included self-reported use of alcohol,
marijuana, and cocaine during the previous 30 days.
The “last 30 days” period was chosen as opposed to
“lifetime” substance use to reflect both new initiation
of use as well as decline and cessation over time. The
frequency of drug and alcohol use was based on a fre-
quency scale drawn from the Youth Risk Behavior
Survey (Centers for Disease Control and Prevention,
2015) in which the frequency of drug use ranged from
0 (0 times) to 6 (40 or more times) and the frequency
of alcohol use (at least one drink/day) ranged from 0
(0 days) to 6 (all 30 days). In cases when a range was
selected as the answer (e.g., 3–5 days), the maximum
score was chosen for the analyses (Gruenewald,
Johnson, Light, & Saltz, 2003). These scores were then
summed up to provide an index of overall sub-
stance use.

Predictor variables

The following predictor variables were included in the
analysis: child demographics, history of child maltreat-
ment, externalizing and internalizing subscale scores,
and placement in out-of-home care. All predictor var-
iables except for out-of-home placement were assessed
at baseline. The placement in out-of-home care vari-
able captured information about out-of-home place-
ment during the course of the study.

Child demographic characteristics. The following
demographic characteristics were included: (a) gender,
coded as “0” for female and “1”for male, (b) age at
Wave 1, and (c) race/ethnicity. Information from sev-
eral variables was used to create the race/ethnicity
variable. Race/ethnicity consisted of four categories:
non-Hispanic Black; non-Hispanic White; Hispanic;
and non-Hispanic Other, which included American
Indian/Alaskan Native, Asian/Native Hawaiian/other
and Pacific Islander (Dowd et al., 2011). A dichotom-
ized variable was created for each racial/ethnic cat-
egory to indicate whether the child was identified as
having a certain race/ethnicity (1 ¼ yes), or not (0
¼ no). Non-Hispanic Other was used as a refer-
ence category.

Child Maltreatment. Primary maltreatment reports
identified by a caseworker in Wave 1 were used. This
information was collected using the Modified
Maltreatment Classification Scale; (Manly, Cicchetti, &
Barnett, 1994). Inter-rater reliability for different mal-
treatment subtypes ranges from 0.89 to 0.98 (Price &
Glad, 2003). Five dichotomous dummy variables rep-
resenting the types of maltreatment were created.
They included: (1) sexual abuse, defined as any sexual
contact or attempt at sexual contact that occurs
between a caregiver and a child, for purposes of the
caregiver’s sexual gratification or financial benefit; (2)
physical abuse, defined as infliction of physical injury
upon a child by a caregiver via other than accidental
means; (3) neglect, defined as a failure to exercise a
minimum degree of care in meeting the child’s phys-
ical needs; (4) threatened harm, defined as presence of
domestic violence in the family, presence of sub-
stance-abusing parent, or substance exposed infant;
and (5) abandonment, defined as abandonment of the
child by a caregiver for 24 h or longer without any
indication of when or if the caregiver will return and
where he or she can be located (Barnett, Manly, &
Cicchetti, 1993). Both substantiated and unsubstanti-
ated cases were included, given little difference
between the two shown in several studies (Hussey
et al., 2005; Kohl, Jonson-Reid, & Drake, 2009).
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Placement in out-of-home care. A dichotomous
variable captured whether youth ever experienced out-
of-home placement during the course of the study.
An out-of-home placement could include foster care,
kinship care, or group home/other residential treat-
ment facility.

Externalizing behaviors. Externalizing behaviors
and Internalizing behaviors were assessed using the
Youth Self-Report (YSR; Achenbach & Rescorla,
2001). The YSR is a widely used instrument and it
was designed for use with adolescents between the
ages of 11 and 18 years to obtain self-report of feel-
ings and behavior in a standardized fashion. Overall,
the YSR yields scores on eight empirically derived
syndrome scales including (a) anxious/depressed, (b)
withdrawn/depressed, (c) somatic complaints, (d)
social problems, (e) thought problems, (f) attention
problems, (g) rule-breaking behavior, and (h) aggres-
sive behavior. Five of the subscales are grouped into
two higher order factors: internalizing and externaliz-
ing. Behaviors are rated on a 3-point scale: 0 - Not
true, 1 - Somewhat or sometimes true, and 2 - Very
true or often true, based on the preceding 6 months.
The YSR has strong criterion-related validity, good
test–retest reliability and internal consistency
(Achenbach & Rescorla, 2001). Mean test–retest reli-
ability for empirically based syndromes was 0.82.
Internal consistencies of problem scales as measured
by Cronbach’s alphas ranged from 0.67 to 0.95. In the
current study, externalizing raw scores were utilized.
The Externalizing behaviors were assessed with the
Delinquent and Aggressive Behavior subscales. Sample
questions include, “I physically attack people”, “I
threaten to hurt people”, and “I get in many fights”.

Internalizing behaviors. The Internalizing behav-
iors were assessed using the Withdrawn/Depressed,
Somatic Complaints, and Anxious/Depressed subscales
of the YSR (Achenbach & Rescorla, 2001). The reli-
ability coefficient for the internalizing scale was 0.89.
Internalizing raw scores were utilized in the current
study. Sample questions include, “My moods and feel-
ings change suddenly”, “I am unhappy, sad,
depressed”, and “I have trouble sleeping”.

Analytic approach

Multilevel latent growth mixture modeling (MLGMM)
was used to examine the effect of child demographic
characteristics, child maltreatment history, and behav-
ioral problems on the changes in substance use over
time, as well as to determine latent trajectory classes
that best represented individuals’ longitudinal change.

MLGMM allows for modeling the process of change
and testing for the presence of multiple latent groups
or classes while allowing individual variation around
the intercept and slope within each class (Nagin,
2005). Multilevel growth modeling extends latent
growth modeling by incorporating a random intercept
and random slope that allow for variation among
clusters, such as primary sampling units (Muth�en &
Asparouhov, 2009). Inclusion of a between-level ran-
dom intercept in the model allows for estimation of
between cluster variation; thus, accounting for the
non-independence of observations. Time was treated
as a fixed parameter in the models. Specifically, the
time points were fixed incrementally based on the
spacing between data collection periods, i.e., the inter-
vals between measurement points (0, which is imme-
diately after the close of investigation or assessment,
18 and 36 months).

To ascertain the best-fitting number of trajectory
groups, models were estimated with one, two, and
three classes. The number of trajectories was selected
based on available fit indices and qualitative assess-
ment, including having a substantial number of par-
ticipants in each class and class interpretability. The
examined model indices consisted of Aikaike informa-
tion criterion (AIC; Akaike, 1974), Bayesian informa-
tion criterion (BIC; Schwarz, 1978), the likelihood
ratio chi-squared test, and entropy, a measure of clas-
sification accuracy (Ramaswamy, DeSarbo, Reibstein,
& Robinson, 1993). Lower BIC and AIC values and
higher entropy are indicative of a better fitting model.
The log likelihood (i.e., the log of the likelihood) with
higher values (closer to zero) indicates better fit. The
data analyses were conducted in two steps. First,
unconditional models were performed. During the
second step, a multivariate latent growth mixture
model with all covariates included was used to test
the associations between the growth curve of sub-
stance use and various predictors. Mplus statistical
software, version 7.4 (3463 Stoner Avenue, Los
Angeles, CA) (Muth�en & Muth�en, 1998–2017)
was used.

Missing data. The Mplus (version 7.4) MISSING
feature was used to impute missing data for depend-
ent variables. Missing data were handled by the full
information maximum likelihood procedure (FIML)
under the assumption that the missing data are unre-
lated to the outcome variable, that is, missing is ran-
dom (MAR; Arbuckle, 1996; Little, 1995). This
imputation process utilizes all available data in a
model to compute unbiased parameter estimates and
standard errors in a single step (Graham, 2009).
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Results

Model selection and model fit

Model construction consisted of two steps. The first
step included testing a series of unconditional models
consisting of one through three latent trajectory
classes of substance use. Two latent variables that
describe trajectories of substance use were modeled:
(a) the intercept, which is substance use at Wave 1
and (b) the linear slope or linear rate of change in
substance use, which reflects linear change in sub-
stance use over time. A summary of the fit statistics
for the different class solutions that were tested and
considered is shown in Table 1. As presented in Table
1, AIC for the three-class model was 8,725.55 com-
pared to 8,961.45 for the two-class model. Similarly,
BIC for the three-class model was 8,800.44 compared
to 9,023.12 for the two-class model, showing a better
fit. Log likelihood-ratio chi-squared test also showed
improved fit of the three-class model over the two-
class model.

On the basis of the fit statistics only, the three-class
linear model was preferred, as it had the lowest BIC,
the lowest AIC, the log likelihood with a higher value,
and high entropy value (0.94). However, it is also
important to consider the qualitative distinction of
profile solutions. Therefore, substantive implications
were also taken into account when determining the
optimal number of trajectories. The three-class solu-
tion revealed that two of the three classes have very
similar functional forms. Specifically, they are both
characterized by relatively high initial substance use
and increasing trajectories over time. However, the
three-class solution included trajectories that were not
practically meaningful and relatively uninformative.
Therefore, because of its parsimony and better inter-
pretability, the two-class solution was considered opti-
mal and selected as the final model. The first
trajectory class, High Stable Substance Use, included
91% (n ¼ 466) of the sample and was characterized
by high initial substance use followed by leveling
throughout the study period: intercept ¼ 5.48, p<.01;
linear trend ¼ −0.04, p ¼ .16. The second trajectory
class, Rapid Progression Use, included 9% (n ¼ 47) of
the sample and was marked by high initial use

followed by increasing growth over time: intercept ¼
13.50, p<.05; linear trend ¼ 0.87, p<.01.

During the second step, the conditional model was
examined. In the conditional latent growth mixture
model, substance use trajectory classes were regressed
on covariates and the relations between these covari-
ates and trajectory class were estimated in logistic
regression analysis. The fit of the two-class model
with covariates was compared to the unconditional
latent growth curve mixture model. Based on AIC and
BIC values, the overall model fit substantially
improved compared to the unconditional model
(Table 2). The conditional growth mixture model with
a two-class solution had substantially lower BIC
(7536.36) and lower AIC (7273.46) compared to the
unconditional model with two classes (BIC ¼ 9023.12
and AIC ¼ 8961.45), and the entropy measure (Ek ¼
0.90) indicated reasonable classification.

The specification of the conditional model included
all predictors regressed on substance use trajectory
class membership and within-class effects of the pre-
dictors on latent growth factors. First, the links
between the predictors and trajectories of substance
use were assessed. Second, within-class effects of pre-
dictors for substance use trajectories were examined.

When the effect of specific variables on member-
ship trajectory class was examined, only White race
and history of physical abuse were found to be associ-
ated with the substance use trajectory classes. Relative
to the Rapid Progression Use trajectory class, children
who follow the High Stable Substance Use trajectory
were more likely to be White (OR ¼ 3.34, p<.05).
However, children who comprise the Rapid
Progression Use trajectory class were almost 4 times
more likely to have a history of physical abuse (OR ¼
3.91, p<.05).

Next, within-class effects of predictors for substance
use trajectories were examined. Table 3 presents esti-
mates, standard errors, and statistical significance for
the predictors. As shown in Table 3, covariates of
demographics, child maltreatment history, and emo-
tional and behavioral problems were significantly
associated with substance use trajectories.

For the Rapid Progression Use trajectory class
(Class 1), with the exception of child age, all predictor
variables had a significant effect on intercept indicat-
ing that males, youth with history of neglect, youth

Table 1. Model fit for unconditional growth mixture models.

Model
Number of free
parameters AIC BIC

Log
likelihood Entropy

One-class solution 11 9319.36 9367.82 −4648.68 n/a
Two-class solution 14 8961.45 9023.12 −4466.73 0.94
Three-class solution 17 8725.55 8800.44 −4345.77 0.94

Table 2. Model fit for conditional two-class growth mix-
ture model.

Model
Number of free
parameters AIC BIC

Log
likelihood Entropy

Two-class solution 62 7273.46 7536.36 −3574.73 0.90
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with externalizing behavior problems, and those who
were placed in out-of-home care had significantly
higher baseline levels of substance use. In contrast,
youth who were Black and those who were White had
lower baseline levels of substance use. In addition,
lower baseline levels of substance use were reported
by youth with a history of threatened harm, history of
physical abuse, internalizing behavior problems, and
by those who lost their caregivers (i.e., abandonment).

With respect to the slope, an effect was observed
for the regression of the slope on child demographics
including gender, age, Black race, history of threat-
ened harm, internalizing behaviors, externalizing
behaviors, and out-of-home care placement. However,
the direction of the effects varied. Whereas a signifi-
cant increase in substance use over time was observed
for older youth, youth who were Black, youth with a
history of threatened harm, and those with internaliz-
ing behavioral problems, a significant decline in use
over time was observed for females, youth with exter-
nalizing behavioral problems, and youth placed in
out-of-home care (Table 3).

For the High Stable Substance Use trajectory class
(Class 2), results indicated that initial level of sub-
stance use was lower for females; for youth who had a
history of maltreatment in the form of threatened
harm, physical abuse, and neglect; and for youth with
internalizing behavior problems. Being Hispanic and
having externalizing problems had a positive signifi-
cant effect on intercept—that is, youth who were
Hispanic and those with externalizing problems had a

significantly higher initial level of substance use. In
addition, lower baseline levels of substance use were
reported by those who were abandoned by their care-
givers. When the effect of covariates on the slope was
examined, results indicated that only neglect had a
significant effect; that is, youth who experienced neg-
lect significantly increased their substance use
over time.

Discussion

This study explored the nature and correlates of sub-
stance use trajectories among child welfare-involved
youth in an attempt to identify groups of youths with
distinct profiles who might be responsive to different
interventions. Findings from this study also advanced
our understanding of individual differences in sub-
stance use behavior over time and how these differen-
ces were shaped by youth’s experiences of family
adversity. Using MLGMM analysis, two latent trajec-
tory groups were identified that best explained varia-
tions in substance use in this nationally representative
cohort of child welfare-involved youth. The majority
(91%) of youth who reported using various substances
demonstrated a relatively stable trajectory after high
initial level of use. Nine percent of youth exhibited
the greatest risk, with high initial use followed by
increasing use over time.

A comparison of these two groups indicated that
being White significantly decreases the odds of classi-
fication in the Rapid Progression Use trajectory class,

Table 3. The effects of child characteristics on trajectories of substance use within
the last 30 days.

Predictor

Class 1 (9%; n¼ 47) Class 2 (91%; n¼ 466)

Rapid progression use High stable substance use

Intercept Slope Intercept Slope

Estimate SE Estimate SE Estimate SE Estimate SE

Child age 0.15 0.88 0.18� 0.04 0.19 0.13 −0.01 0.01
Child gender 18.09� 3.97 −0.75� 0.18 −1.27� 0.47 0.03 0.06
Child race/ethnicitya

Black −20.11� 3.08 0.64� 0.12 −0.56 0.64 0.02 0.05
White −15.34� 2.40 0.20 0.15 −0.95 0.49 0.02 0.06
Hispanic 5.33 7.78 −0.44 0.28 1.88� 0.76 −0.03 0.11
Type of maltreatmentb

Threatened harm −23.51� 3.93 0.97� 0.27 −2.31� 1.11 0.07 0.05
Neglect 10.20� 1.53 −0.72 0.09 −3.52� 0.67 0.11� 0.05
Physical abuse −4.92� 1.49 −0.31 0.19 −1.84� 0.82 −0.01 0.05
Abandonment −3.50� 10.06 −0.28 0.31 −7.43� 2.61 0.07 0.10
Internalizing behaviors −1.11� 0.26 0.07� 0.01 −0.09� 0.02 0.01 0.01
Externalizing behaviors 1.41� 0.23 −0.05� 0.01 0.12� 0.02 0.01 0.01
Out-of-home placement 18.48� 2.91 −0.70� 0.08 −0.62 0.59 0.09 0.05

Parameter estimates and standard errors for growth curve mixture model (N¼ 513).
aOther race/ethnicity was used as a reference category.
bOther type of maltreatment including sexual abuse, emotional abuse, and exploitation was used as
a reference category.�p < .05.
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whereas history of physical abuse increased the odds
of being classified in the Rapid Progression Use trajec-
tory class. In line with attachment theory, children
who receive unresponsive and insensitive parenting
may be more likely to develop emotional insecurity,
which in turn may predispose them to maladaptive
development and behaviors, such as using substances.
Our finding regarding the impact of physical abuse on
escalation in substance use is consistent with previous
research that examined predictors for substance use
among child welfare-involved youth. Specifically, these
studies have shown that physical abuse was associated
with being in the polysubstance use class, associated
with substance, alcohol and drug/solvent abuse, and
escalating substance use over time (Casanueva et al.,
2014; Kobulsky et al., 2016; Singh et al., 2011; Snyder
& Smith, 2015). In contrast, other researchers have
reported no association between physical abuse and
higher degree of substance involvement or increased
odds of engaging in substance use over time (Aarons
et al., 2008; Traube et al., 2012). The differences in
the findings regarding the association between phys-
ical abuse and substance use may be partly due to the
variations in the substance use outcomes examined
and the algorithms of constructing these variables. For
example, Casanueva et al. (2014) examined only illicit
drug use within the last 30 days and data on illegal
alcohol use were not included; Kobulsky et al. (2016)
examined the number of days youth used all drugs
including alcohol; Singh et al. (2011), assessed sub-
stance abuse within the last six months; and Snyder
and Smith (2015) examined substance use as a dicho-
tomized variable indicating lifetime use of any sub-
stances including alcohol and tobacco. Aarons et al.
(2008) included DSM-IV diagnoses in assessing the
degree of substance use involvement, and Traube
et al. (2012) created a dichotomized variable repre-
senting substance use within the “last 30 days” at any
point in Waves 1, 3, or 4 of data collection.

To elucidate factors associated with each substance
use trajectory class, contributions of each within-class
covariates were examined. These results are particu-
larly helpful in depicting a profile of youth with both
leveled and escalating substance use behaviors.
Specifically, the initial level of substance use for youth
who represent the Rapid Progression Use trajectory
class was associated with male gender, experience of
neglect, presence of externalizing problems and place-
ment in out-of-home care. However, factors that pre-
dict escalating substance use over time for this class
include female gender, Black race, experience of
threatened harm, such as parental substance abuse or

domestic violence, and having internalizing problems.
Consistent with previous research, internalizing prob-
lems including depression, anxiety, and withdrawn
behaviors were associated with substance use escal-
ation (Blake, Tung, Langley, & Waterman, 2018)
whereas placement in out-of-home care was protective
against later substance use (Traube, Yarnell, &
Schrager, 2016). Also, in accordance with the prior
studies, it was shown in this study that parental sub-
stance use and exposure to domestic violence were
related to substance use and its escalation over time
among child welfare-involved youth (Kilpatrick et al.,
2000; Pomery et al., 2005; Walden, Iacono, & McGue,
2007; Wu, Liu, & Fan, 2010).

The initial level of substance use for the High
Stable Substance Use trajectory class was predicted by
female gender, Hispanic ethnicity, and presence of
externalizing behavior problems. However, only youth
who experienced neglect were more likely to increase
their substance use over time in this class. Thus,
threatened harm and internalizing problems seem to
be linked with increase in substance use for the Rapid
Progression Use trajectory class and neglect appears to
be related to increase in substance use for the High
Stable Substance Use trajectory class.

These findings suggest that different processes led
to substance use behaviors among child welfare-
involved youth. It appears that threatened harm, as a
type of maltreatment often associated with exposure
to parental violence and therefore potential experience
of fear about parents’ well-being, leads to substance
use as a coping mechanism among youth who repre-
sent the Rapid Progression Use trajectory class.
Consistent with attachment theory, exposure to family
violence and inter-parental conflict may undermine
the attachment security and lead to intensified anxiety.
Thus, these youth may engage in substance use behav-
iors as a means of coping with anxiety and anxiety-
related symptoms (Garland et al., 2013). This inter-
pretation is supported by the study results linking
internalizing problems and substance use increase for
the Rapid Progression Use trajectory class.

Neglect, however, which is typically associated with
the lack of attention and communication from
parents, may lead to substance-seeking behaviors as a
way to being accepted, becoming popular, enhancing
social activities, and facilitating social contact (Titus
et al., 2006). This is also consistent with the basic
assumptions of attachment theory, according to which
the development of insecure attachment, through lack
of psychologic availability of the attachment figure,
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leads to dysfunctional adjustment (Tambelli, Laghi,
Odorisio, & Notari, 2012).

It is important to disentangle differential processes
that influence substance use to inform intervention
approaches for child welfare-involved youth. For
example, for the youth in the Rapid Progression Use
trajectory class, successful treatments should address
social anxiety symptoms, whereas for the youth in the
High Stable Substance Use trajectory class, prevention
efforts should aim at increasing adolescents’ network
of supportive and caring others, and positive
friendships.

Limitations

Although the longitudinal study design was employed
and a change over time in substance use trajectories
was examined, the analyses remain correlational and
this cannot definitively indicate causation. Second,
because only three waves of data collection for
NSCAW II are currently available, only models with a
linear slope were examined. Thus, a quadratic growth
where the change in substance use behavior may not
be linear could not be assessed. Third, we only
included predictors available at baseline and did not
investigate the potential influence of time-varying
covariates such as services received or changes in
placements. Finally, another limitation is the small
sample size of one of the two trajectory classes, that
is, Rapid Progression Use. Although this trajectory
class consists of only 47 youth (9%) of the sample,
this reflects the structure of the entire population in
USA and the proportion of youth in this trajectory
class matches the national proportion due to the use
of a nationally representative sample in NSCAW study
(Dowd et al., 2002).

Conclusions

Despite these limitations, the findings from this study
revealed important information about the substance
use patterns characterizing a nationally representative
sample of child welfare-involved youth. To our know-
ledge, this is the first study to document substantive
differences in substance use behaviors as well as pre-
dictors of class membership on the basis of demo-
graphic and history of child maltreatment factors.
Results from the present study suggest that the major-
ity of the youth experience a consistent pattern of
substance use after initial high consumption.
However, a smaller, higher risk group of youth was
identified that exhibited a significantly escalating

substance use behavior. The findings add information
on differences between two trajectory classes and sug-
gest that the experience of physical abuse is the key
factor that distinguishes the two groups. Results of
differential effects of class-specific covariates suggest
that involvement in substance use behavior and its
escalation vary between groups and may be associated
with different experiences of these youth. Overall, the
findings of this study may be helpful in providing dir-
ection for developing and enhancing the effectiveness
of interventions targeted at decreasing substance use
behaviors in child welfare-involved youth.
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