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Abstract

PURPOSE—To inform efforts to reduce costly service utilization, the present study examined
longitudinal trajectories of mental health-related outpatient and residential service use among at-
risk youth with a history of early externalizing problems.

METHODS—3809 children in the Fast Track project, a multi-site longitudinal study of children at
risk for conduct disorder, were followed prospectively from kindergarten through 12t grade. They
resided in high-risk areas with high rates of poverty, crime, and violence. Their outpatient and
residential service use was assessed annually between 6t through 12t grades through parent
report. Growth mixture modeling (GMM) was applied to model individual differences in
trajectories of service use during this period. Teacher, parent, and observer-reported childhood
predictors of those trajectories were also examined.

RESULTS—The majority of youths had minimal service use during pre-adolescence into
adolescence. However, approximately 31% had moderate probability of using outpatient
counseling services, and approximately 8% had elevated probability of seeing a family doctor for
mental health needs. For residential services, approximately 6% had moderate to high probability
of service use that peaked during transition to high school, whereas close to 5% had service use
that dramatically increased during high school. Childhood predictors of these trajectories included
earlier externalizing, internalizing, and emotion regulation problems.

CONCLUSIONS—This study is the first to use person-centered analytic methods to examine
longitudinal trajectories in mental health-related service use among at-risk adolescents. Timely
treatment for severe externalizing problems, comorbid internalizing problems, and emotion
dysregulation during childhood may be crucial for preventing chronic service use.
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Introduction

Children with early externalizing problems are at high risk for a number of maladaptive and
costly outcomes by young adulthood, including antisocial activity, risky health behaviors,
poor educational and employment attainment, and increased mental health service use (1, 2,
3). They are also at higher risk for sequelae requiring medical care, including injury (4) and
engagement in or exposure to violence (5). If their externalizing problems are unmitigated,
they may suffer from continued psychopathology (6) and poorer physical health (7) into
adulthood. Prevention of these difficult and costly outcomes require timely intervention. To
determine who would benefit from intervention and when intervention needs to be timed, it
is important to first understand individual differences in their utilization of mental health
services and predictors of chronic or high levels of service use. Toward this goal, the present
study used person-centered, longitudinal analysis to identify patterns of mental health
service use among adolescents with a history of early externalizing problems.

Children with externalizing problems, which include oppositional, aggressive, and disruptive
behaviors, comprise a particularly vulnerable population. They pose increased costs of
mental health services and childcare at home based on their increased need for behavior
management and supervision (8). Moreover, past research has suggested a higher rate of
mental health-related service use in children or adolescents with externalizing disorders than
those with internalizing disorders (3). Even among youth with internalizing problems such
as depressive disorder, co-morbid externalizing problems have been associated with
increased functional impairment, obesity, and a trend towards increased suicidal ideation (9).
Consistent with this research, costs of mental health-related services for adolescents and
young adults with histories of externalizing problems are quite significant, averaging $2,636
annually (10). In contrast, the estimated cost for the average individual is $1,591 (11).

Furthermore, they may require increased levels of general medical care and pediatric
services. For example, a large community-based study in the United States (12) has found
that many parents of children with mental health needs seek out care from a general medical
care provider rather than a mental health professional. Children with externalizing problems
are also at high risk for injury (4) and exposure to violence (5), further increasing their
potential need for medical services. Among young children in low-income households,
externalizing problems was one of the top ten reasons for pediatric hospitalization (13),
suggesting that unmet mental health needs in this population may result in general medical
care use. Thus, the present study also examined the use of general medical or pediatric care
services for mental health needs.

There are additional questions related to long-term service use in children with externalizing
problems that are not yet fully addressed in the existing literature. For one, it is unclear to
what extent at-risk adolescents in disadvantaged communities access services. They are less
likely to receive necessary mental health services compared to those in more privileged
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communities (14), possibly due to service-related costs, lack of insurance, and an overall
deficit in accessible services (15). Moreover, families may have difficulty accessing
available services because of geographical barriers, though having a child with externalizing
problems is a strong predictor of mental health service use (14). More research is needed to
clarify the extent to which high-risk adolescents residing in low-income, high-risk regions
access mental health-related services.

Additionally, there is limited longitudinal research on service utilization. Existing studies
have shown that, when service use begins in early childhood, it continues to increase
throughout adolescence (16). Moreover, children who experience increased functional
impairment due to psychopathology are more likely to continue utilizing services over time
(17, 18). However, most existing research has been conducted with epidemiological data that
are summarized at the population level. More research is needed to examine whether there
are individual differences in the trajectories of service use (e.g., chronic, minimal use,
decreasing or increasing across adolescence) and the types of services used among at-risk
youth.

In addition to addressing these gaps in the literature by examining individual differences in
service use over time, the present study also examined childhood predictors of service use,
to help identify children at-risk for chronic and/or high service use. They are important to
identify in order to optimize the utilization of effective and timely services and to maximize
the clinical, public health, and economic value of services that are sought and received.
Childhood predictors examined include earlier internalizing and externalizing
psychopathology, poor emotion regulation skills, and lack of positive attention in parenting,
as they are known risk factors for later psychopathology (19, 20, 21) and may also predict
increased long-term service use.

In summary, although children with externalizing problems are known to utilize mental
health services at an increased rate, to our knowledge, individual differences in trajectories
of their service use during adolescence have not yet been explored. Examining potential
heterogeneity in service use can inform intervention efforts, for instance by identifying
adolescents with elevated risk for prolonged or high rates of service use. Furthermore, this
line of research may provide insight into which types of mental health or health services are
most likely to be used. Based on existing literature, the present study took an exploratory
approach to study trajectories of mental health-related service use among adolescents with
histories of externalizing problems in low-income, high-crime neighborhoods. We
hypothesized that heterogeneity in trajectories of service use would be found among these
adolescents, and that earlier psychopathology, emotion regulation problems, and low
positive parental attention would be associated with elevated service use over time.

Participants were 809 children (69.6% male) followed prospectively and annually from
kindergarten to late adolescence by the Fast Track project, a multi-site, longitudinal study of
children at risk for conduct disorder (http://www.fasttrackproject.org/). These children had
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adequate data for analysis and comprised 90.8% of the sample originally recruited for the
project (M= 891). They were recruited for exhibiting the highest levels of externalizing
behaviors at kindergarten on teacher and parent-report screens (for detailed information, see
22). Approximately half of the sample (7= 415; 51.3%) received the Fast Track services for
prevention of future conduct disorder, while the rest (7 =394; 48.7%) did not receive any
Fast Track prevention services. They attended 27 schools in areas selected for elevated levels
of poverty and neighborhood crime, at four study sites (Durham, North Carolina; Nashville,
Tennessee; Seattle, Washington; rural central Pennsylvania). These schools were randomized
to intervention or control conditions. All procedures were approved by the Institutional
Review Board of the Fast Track project’s principal investigators’ home institutions.

Service use—The child’s use of mental health services was measured using the parent
report on the Service Assessment for Children and Adolescents (SACA; 23). Two types of
mental health-related service use were assessed: 1. outpatient services (mental health center,
day treatment, substance abuse clinic, school counselor, counselor/therapist, family doctor
for mental health reasons), and 2. residential services (psychiatric hospital, residential
treatment center, group home, foster home, general hospital, emergency shelter, and other
residential facility). Annually between 6t and 12t" grades, parents indicated how many
times their child had used each service in the past year. Because the distribution of responses
was highly zero-inflated (i.e., high endorsement of 0 times), and there was not enough
meaningful variability in the total number of visits among users, service use was coded
dichotomously (0 = not used, 1 = used) to permit analysis. Moreover, as some services had
very low rates of use but could be meaningfully combined into a related category, they were
combined to represent a larger category (e.g., outpatient mental health clinic to include
mental health center, day treatment, and substance abuse clinic; residential mental health
services all combined) to obtain adequate variability in the data for analysis.

Childhood predictors—Several psychosocial measures were used to assess potential
predictors of the latent trajectories.

Early externalizing problems: Child Behavior Checklist (CBCL; 24) and its teacher
version, Teacher Report Form (TRF), were used to assess child internalizing and
externalizing behavior problems at kindergarten. Parents (CBCL) and teachers (TRF) rated
113 statements regarding the child’s behaviors on a 3-point scale ranging from 0 (not true)
to 2 (very true or often true). High internal consistency has been found for both internalizing
(CBCL a =.90; TRF a =.94) and externalizing broadband scales (CBCL a. =.90; TRF a
=.95).

Early emotion regulation: Social Competence Scale — Parent Version (SCP; 25) was
administered at kindergarten to assess child emotion regulation skills. The SCP consists of
12 items completed by the parents, rated using a 5-point Likert scale ranging from O (nof at
all) to 4 (very well). The Emotional Regulation Skills subscale, which has adequate internal
consistency (a =.78), was used.
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Positive parental attention: Behavioral Coding System (BCS; 26) was used to assess the
frequency of positive attention displayed by the parent during the Parent-Child Interaction
Task (PCIT). During an annual home visit, each parent-child dyad participated in the PCIT,
engaging in four tasks (free play; parent controlled game; challenging Lego task; clean-up).
Trained research staff recorded the frequency of observed parental behaviors indicating
positive attention towards the child in 30-second intervals. Total number of such behaviors
were divided by the total length of the session to calculate the score (a = .70-.71). To obtain
a reliable estimate of positive parental attention and minimize missing data, ratings from 15t
through 3'd grade, when the BCS was administered, were averaged.

Preadolescent externalizing problems: CBCL and TRF were administered again in grade 5
to assess internalizing and externalizing problems. High internal consistency has been found
for both the internalizing (a = .84-.88) and externalizing (a. =.91-.92) scales.

Analytic Plan

Results

To examine individual differences in longitudinal trajectories of service use, growth mixture
modeling (GMM; 27) was applied. GMM is a person-centered analytic method that
identifies subgroups, or latent classes, that differ in the trajectories of the outcome variables.
Outcome variables were the dichotomized indicators of annual service use between 6t and
11t grades. Two separate models were estimated, one for outpatient service use with
multiple types of service use modeled simultaneously, and the other for residential service
use combined. Data from 12! grade were omitted from analyses, as they contained higher
rate of missing data compared to prior years, likely reflecting increased attrition from the
Fast Track study, and significantly worsened model fit.

GMM requires the number of latent classes fitted to the data to be specified a priori. Models
with an increasing number of classes are compared, and the best fitting model is chosen
based on indices of model fit and on interpretability. Model fit was compared using the
Bayesian Information Criterion (BIC), entropy, the Lo-Mendell-Rubin likelihood ratio test
of model fit (LMR; 28), and the Bootstrapped Likelihood Ratio Test (BLRT; 29). Superior
model fit is indicated by the low BIC, high entropy, and significant results for LMR and
BLRT.

GMM was used in an exploratory manner, to identify the number of distinct trajectories
(latent classes) that exist in the sample. To identify potential confounding variables, effects
of Fast Track intervention and demographic factors were examined using a Wald test (30).
Potential predictors of the latent classes were tested using the 3-step approach that employs
multinomial logistic regression (31). Analyses were run in Mplus 7.31, using full
information maximum likelihood to accommodate missing data.

Based on model fit (Table 1) and trajectories that emerged, outpatient and residential models
with three latent classes were selected for interpretation. These models evidenced the highest
entropy, which suggests that individuals were most clearly classified into three classes.
Furthermore, the LMR test suggested that the 3-class model had improved model fit
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compared to the 2-class model, whereas adding another class to the 3-class model did not
significantly improve model fit. The 3-class models also had relatively low BIC and good
BLRT results.

For the outpatient model (Figure 1), a slight majority of the sample (class 1, “minimal use”;
60.7%) evidenced consistently minimal use of all services. Another class (class 2, “moderate
outpatient service use”; 31.4%) had moderate probability of service use, though with
minimal family doctor visits. Finally, the smallest class (class 3, “family doctor use”; 7.9%)
evidenced the highest levels of family doctor use but low to moderate use of other services.

For the residential model (Figure 2), the vast majority of the sample (class 1, “minimal use”;
88.9%) evidenced consistently minimal use of all residential services. Another class (class 2
“early adolescent use”; 6.4%) evidenced elevated use of residential mental health services,
with probability of use peaking near 8t grade. Finally, the smallest class (class 3 “increasing
use”; 4.7%) evidenced low probability of service use during middle school and a sharply
increased probability of use in high school.

When potential covariates were examined for these models, neither demographic factors nor
membership in the intervention (as opposed to control) condition of the Fast Track project
significantly affected the participants’ latent class membership. However, four childhood
variables significantly predicted class membership for the outpatient model (Table 2). Child
emotion regulation skills at kindergarten predicted lowered likelihood of membership in
class 2 (moderate mental health service use) compared to class 1 (minimal use), whereas
teacher-reported externalizing problems at kindergarten predicted increased likelihood of
membership in class 2. Interestingly, observer-rated parental positive attention and parent-
reported externalizing problems at grade 5 both predicted increased likelihood of
membership in class 3 (family doctor use). For the residential model, parent-reported
internalizing problems at kindergarten and parent-reported externalizing problems and
teacher-reported internalizing problems at grade 5 all predicted increased likelihood of
membership in class 2 (early adolescent use) compared to the minimal use class. Parent-
reported externalizing problems at grade 5 also predicted increased likelihood of
membership in class 3 (increasing use).

Discussion

The present study examined longitudinal patterns of mental health-related service use among
high-risk adolescents with a history of early externalizing behavior problems. Our findings
suggest that children with early externalizing problems who also face high levels of
ecological risk (e.g., poverty, violence exposure) develop heterogeneous patterns in service
use during adolescence. A majority of the participants (60.7% for outpatient services; 88.9%
for residential services) had stably low levels of use between 6t and 11t grades.
Approximately one-third of the sample reported modest use of outpatient mental health
services but fairly low use of the family doctor for mental health reasons. This group had
poorer parent-reported emotion regulation skills and greater teacher-reported externalizing
problems at kindergarten, as well as greater parent-reported externalizing problems in grade
5. Thus, these adolescents may have long-standing mental health needs. In contrast, the
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smallest proportion of the sample (7.9%) had highest levels of family doctor use for mental
health needs and modest use of other outpatient services that increased during the transition
to high school. These adolescents had higher externalizing problems and parental positive
attention during childhood. Future studies are needed to clarify why their use of the family
doctor declined over time while their use of other outpatient services increased during early
adolescence. They may have experienced increased distress during their transition to
adolescence and received referrals to specialty mental health services.

With respect to residential service use, a small proportion (6.4%) of the sample evidenced
modest use that peaked between 8t and 9t grades. This group had higher levels of early
internalizing problems and of both internalizing and externalizing problems in grade 5, and
thus, they were characterized by chronic behavioral and affective dysregulation. Their
increased service use during early adolescence is consistent with an increase in internalizing
symptoms found during this developmental period, particularly among females (e.g., 32),
though our current sample had a higher proportion of males (69.6%). Moreover, this pattern
is also consistent with the idea that treatment-seeking behaviors tend to increase when more
than one condition is present (33). The smallest (4.7%) proportion of adolescents showed a
marked increase in residential service use between grades 8 and 11. Prediction of
membership in this group was quite difficult, though this group had higher levels of parent-
reported externalizing problems at grade 5 compared to the minimal-use group. These
findings suggest that older children and pre-adolescents with high levels of externalizing
problems, possibly comorbid with internalizing problems, are at highest risk for increased
residential service use during adolescence. While residential service use may be appropriate
and necessary in some cases, for some other youths, their service use may have been
prevented with earlier access to less costly services, for example treatment in outpatient
mental health or primary care settings. Future studies are needed to examine empirically
whether these adolescents did not receive timely treatment, or failed to respond to earlier
treatment though utilized.

With regard to prediction of membership in the subgroups, most of the findings were as
expected, though results should be interpreted with caution and treated as preliminary given
the small magnitude of difference in the odds ratios. However, contrary to the literature
suggesting that positive regard by parents prevent self-regulation problems in children (34),
observed positive parental attention predicted elevated family doctor use and modest use of
other outpatient services during adolescence. Reasons for these links need to be investigated
in future studies, to clarify whether higher positive parental attention was insufficient to
prevent later psychopathology, or rather reflect parenting that is sensitive to children’s
difficulties and seeks out for them necessary mental health care.

Another surprising result was the absence of detectable differences in service use between
children in the Fast Track intervention group versus those in the control group. Previous
research has also found that Fast Track prevention services did not affect rates of residential
or outpatient service use in high school years, though they lowered parent-reported health
service use and self-reported late adolescent outpatient mental health service use (35). Thus,
the effects of intervention may not become apparent until later. Moreover, although the Fast
Track intervention reduced the prevalence of externalizing disorders by late adolescence (36)
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and produced long-term reduction in such symptoms as antisocial behavior, avoidant
personality, and alcohol and serious substance use, adolescents receiving Fast Track services
may have utilized services for symptoms not addressed by the intervention. Further, the
intervention may also have encouraged service use by raising awareness of needs for
treatment. Again, further research on reasons for seeking treatment is needed, to clarify
whether multimodal preventive services such as those offered by the Fast Track project
improve appropriate treatment utilization.

Overall, our findings suggest divergence in long-term outcomes among children with early
externalizing problems, predicted somewhat by earlier psychopathology. Interestingly,
children with co-morbid internalizing problems were more likely to utilize residential
services during adolescence. This is consistent with existing research showing that
depression and behavioral problems are the most common clinical reasons for inpatient
admission among youth (37). Thus, for prevention of later residential service use, early
intervention may be especially indicated for children with greatest levels of co-morbid
internalizing and externalizing problems.

Service use peaked during pre-adolescence or early adolescence for many of the services.
This may be due to significant developmental transitions and biopsychosocial changes
taking place during this time, including onset of puberty, transition to middle and high
schools, and increased peer contact and independence (38). The increased stress associated
with these types of transitions may lead to increased need for mental health treatment.

The present study had several limitations. As service use was measured using retrospective
parent report, it is possible that some service use was not accurately reported. Moreover,
utilization of outpatient psychiatric services was not assessed in the study. Furthermore, as
the clinical reason for service use was not assessed, whether chronic service use reflected
unmitigated symptoms or an emergence of new problems over time could not be assessed.
Also, although race did not moderate the results, there may have been ethnic or cultural
differences in service utilization among participating families (39) that were not accounted
for by the present study. As with any longitudinal study, there was missing data, which were
estimated using full-information maximum likelihood. The findings from the present study
apply primarily to children with early externalizing problems, which are more prevalent in
boys (40), though sex did not moderate the findings. Finally, any investigation of services
use patterns is subject to variation in healthcare policy and practice, both regionally and
historically. Findings may differ based on changes in circumstances (e.g., major initiatives
such as the Affordable Care Act) that could differentially affect sub-populations. We
encourage future research examining variations based on key contextual factors.

In conclusion, the findings suggest that many children with early externalizing behavior
problems, especially those with the highest levels of chronic externalizing problems, early
emotion dysregulation, and/or comorbid internalizing problems, are likely to continue
requiring mental health treatment during adolescence. Although it is not possible to prevent
all mental health service use among high-risk adolescents, as service use may be
unpreventable, appropriate, and needed for some youths, improving access to effective
mental health treatment or to universal, selected, or indicated prevention services during
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childhood may help reduce preventable chronic service use. Further research is needed to
clarify individual and contextual factors that affect access and responses to earlier treatment,
as well as their impact on service use during adolescence.
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Implications and Contribution

Present study found individual differences in mental health-related outpatient and
residential service use among high-risk adolescents with a history of early externalizing
problems. To reduce costly, preventable service use, early intervention is indicated for
chronic externalizing problems, comorbid internalizing problems during childhood, and
distress necessitating residential treatment during pre-adolescence.
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Latent trajectories of outpatient service use by type. Solid line represents Class 1 (“minimal
use™), dashed line represents Class 2 (“moderate outpatient service use”), and dotted line

represents Class 3 (“family doctor use”).
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Figure 2.
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Latent trajectories of residential service use. Solid line represents Class 1 (“minimal use”),
dashed line represents Class 2 (“early adolescent use”), and dotted line represents Class 3
(“increasing use”).
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Table 1

Model Fit Indicators for the Growth Mixture Models

Number of Classes ~ BIC®  Entropy  Lo-Mendell- Rubin TestP p-value  Bootstrapped Likelihood Ratio Test? p-value

Outpatient Model

2 10426.91 .78 .00 .00

3 10362.79 81 .01 .00

4 10349.17 a7 .06 .00

5 10361.06 .78 .07 .00
Inpatient Model

2 1815.17 .85 .00 .00

3 1806.27 91 .00 .00

4 1821.51 .84 13 .00

5 1838.22 .83 .05 .03

aBIC = Bayesian Information Criterion. Lower BIC and higher entropy values indicate better model fit.

Page 15

bSignificant results for the Lo-Mendell-Rubin and the Bootstrapped Likelihood Ratio tests indicate superior model fit compared to the model with

one fewer class.
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