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Abstract: Although cognitive-behavioral interventions have reduced the risk of substance use, little
is known about moderating factors in children with disruptive behaviors. This study examined
whether aggressive preadolescents’ inhibitory control and intervention engagement moderates the
effect of group versus individual delivery on their substance use. Following screening for aggression
in 4th grade, 360 children were randomly assigned to receive the Coping Power intervention in either
group or individual formats. The sample was primarily African American (78%) and male (65%).
Assessments were made of children’s self-reported substance use from preintervention through
a six-year follow-up after intervention, parent-reported inhibitory control at preintervention, and
observed behavioral engagement in the group intervention. Multilevel growth modeling found
lower increases in substance use slopes for children with low inhibitory control receiving individual
intervention, and for children with higher inhibitory control receiving group intervention. Children
with low inhibitory control but who displayed more positive behavioral engagement in the group
sessions had slower increases in their substance use than did similar children without positive
engagement. Aggressive children’s level of inhibitory control can lead to tailoring of group versus
individual delivery of intervention. Children’s positive behavioral engagement in group sessions is a
protective factor for children with low inhibitory control.

Keywords: substance use; aggression; cognitive-behavioral; group intervention

1. Introduction

Youth with behavioral symptoms of the disruptive behavior disorders of conduct
disorder (CD) or oppositional defiant disorder (ODD) use substances earlier than peers
and are more likely than their peers to develop substance use problems [1,2], and, once
established, these substance use problems can remain stable through middle adulthood [3].
In a meta-analysis examining how childhood psychiatric disorders were a risk factor for
later substance abuse, Groenman and colleagues [4] found that children with CD or ODD
were at increased risk of developing a drug-related disorder compared to children without
these diagnoses. One common factor underlying both CD and substance use was behavioral
undercontrol or dysregulation [4]. Furthermore, both child externalizing behavior and
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behavioral undercontrol have been found to independently predict problematic substance
use in adolescence [5]. Thus, it may be particularly important to consider how interventions
designed to prevent CD conduct disorder are useful in preventing or prolonging onset to
substance use initiation in adolescence, and how behavioral control processes may work in
conjunction with interventions.

1.1. Prevention and Treatment of Substance Use in Aggressive Youth

Preventive and treatment interventions with aggressive and conduct problem youth
can affect their substance use behaviors. When the effects of outpatient treatment on youth
who have already established substance abuse have been examined through meta-analysis,
group counseling has been found to be effective in reducing marijuana and mixed substance
use [6]. Multidimensional and family systems interventions have also demonstrated a
positive impact on substance use in youth with conduct problems and delinquent behavior.
In a meta-analysis, Baldwin, Christian, Berkeljon, and Shadish [7] found that family ther-
apy interventions for adolescents with behavioral and substance use problems were more
effective than no-treatment control and were modestly more effective than care-as-usual
and other forms of treatment. As an example of one such comprehensive family- and
community-based treatment for youth with serious conduct problems, multisystemic ther-
apy (MST) has been found to reduce substance use in adolescents with conduct problems
and delinquent behavior [8–10] and in adolescents who are involved in juvenile drug court
services [11].

With regard to preventive interventions, several interventions have been shown to
reduce substance abuse in at-risk aggressive youth. Godwin and the Conduct Problems
Prevention Research Group [12] found that Fast Track (FT), a comprehensive long-lasting
program designed to decrease aggression and delinquency with at-risk kindergartners
who were then followed in preventive intervention through 10th grade, decreased the
probability of hazardous drinking in adolescence and young adulthood as well as opioid
use in young adulthood. FT intervention-driven improvements in children’s interpersonal,
intrapersonal, and academic skills were found to partially mediate the program’s direct
effects on adolescent and young adult outcomes, with a strong indirect pathway through
children’s earlier acquisition of interpersonal skills. Reviews of research on briefer, school-
based prevention programs addressing youth’s social, coping, and social resistance skills
have also found that prevention programs led to reduced risk for drug and alcohol problems
in either universal classroom programs or in groups with other at-risk youth [13,14].
Key transition points, such as transition to middle school, can be especially important
opportunities for focal prevention programs to produce beneficial effects among high-
risk children and families [15,16], in part because the acquired problem-solving skills can
help the children to better manage frequent conflicts in middle school settings that have
high rates of peer antisocial behavior and less intense teacher management [17]. One
such cognitive-behavioral prevention program at the middle school transition that has
demonstrated preventive effects on youth substance abuse for at-risk aggressive youth is
Coping Power [18].

1.1.1. Coping Power

Coping Power evolved from the Anger Coping program, a cognitive behavioral skills-
training program for children that can be delivered in schools [19]. Fourth through 6th
grade boys with aggressive and disruptive behavior who participated in the Anger Coping
program had lower rates of drug and alcohol involvement compared to untreated peers
three years postintervention, as well as higher levels of self-esteem and social problem-
solving skills [20]. Coping Power (CP) is a multicomponent child [21] and parent [22]
program that builds upon the Anger Coping program. In a study of 183 preadolescent
boys with aggressive behavior, Coping Power produced lower rates of substance use and
delinquent behavior compared to the control condition at one-year follow-up, with the
strongest effects for boys who received the combined child and parent Coping Power
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program [18]. In an effectiveness study with 245 students with aggressive behavior in the
4th through 6th grades, children who participated in Coping Power or Coping Power plus
an enhanced universal prevention component displayed reduced rates of substance use
compared to children in a care-as-usual control condition [23]. After one year, children
in both Coping Power conditions exhibited reductions in delinquency and substance use
compared to children in the care-as-usual condition [24].

Coping Power intervention effects on multiple indices of problem behavior have
also been found with youth diagnosed with disruptive behavior disorders [25–29], with
students with behavior problems in dissemination and implementation studies in schools
and community settings [30–35], and with children in other cultural environments [36–38].
When Coping Power has been implemented as a treatment for children with disruptive
behavior disorders, it may also have a subsequent preventive effect for adolescent sub-
stance abuse and delinquent behavior. Zonnevylle-Bender, Matthys, Van De Wiel, and
Lochman [39] found that Coping Power, when implemented with children with disruptive
behavior disorder diagnoses in psychiatric outpatient clinics, reduced cigarette smoking
and marijuana use initiation relative to care-as-usual five years after the start of treatment.
Furthermore, Coping Power participants’ substance use was in the range of the matched
healthy control group at long-term follow-up.

1.1.2. Moderators of Coping Power Group Intervention for Aggressive Children

Children’s association with peers who are engaged in antisocial behavior in adoles-
cence becomes one of the strongest proximal risk predictors for growth in subsequent
delinquency [40] and substance use [41]. These findings have raised questions about the
potential ineffectiveness of group interventions that aggregate antisocial youth. In one
notable example, a follow-up of the Adolescent Transitions Program found that youth
randomized to a cognitive-behavioral group focusing on self-regulation resulted in im-
provements in observed family interaction, but, unfortunately, also resulted in increases in
youth-reported smoking and teacher-reported problem behavior at school at one-year [42]
and three-year follow-ups [43]. Analyses of the group conditions revealed that subtle
dynamics of deviancy training during unstructured transitions in the groups predicted
growth in self-reported smoking and teacher ratings of delinquency [44].

To examine whether and the extent to which aggregating aggressive youth in group
treatment might impact treatment effects, Lochman and colleagues [45] randomly as-
signed aggressive youth to group or individual formats of Coping Power. The exist-
ing evidence base for group-administered Coping Power and the program’s structured
cognitive-behavioral approach provided a unique and unprecedented opportunity to rig-
orously compare the effects of group versus individual formats. Although there were no
overall iatrogenic program effects in the prior Coping Power studies, and in fact there
were significant prevention effects, the group format may have minimized the strength of
the intervention’s potential effects, especially for children with certain characteristics [46].
Research examining this issue, comparing group versus individual delivery formats for
Coping Power, has indeed found weaker group effects for children with certain charac-
teristics [47,48], including children’s preintervention levels of inhibitory control [45], and
their behavioral engagement in group sessions [49]. The following sections focus on these
two central intervention moderators: children’s inhibitory control, associated with their
executive functioning, and behavioral engagement in the intervention.

Child Inhibitory Control

Inhibitory control can be defined as a process of effortful or willful control of behavior,
capable of regulating both approach and avoidance [50,51]. It is a central component
of executive functioning and involves the active inhibition of a dominant implicit or
explicit response or impulse [52]. While conceptually similar to behavioral impulsivity,
inhibitory control focuses on the more positive influences of constraint and not the reckless
and daring behaviors affiliated with impulsivity [53]. Thus, while the ability to inhibit
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behavior is necessary to respond adaptively, problems with inhibitory control have been
shown to predict adolescents externalizing problems such as aggression [54] and substance
use [55–57].

Inhibitory control dysfunction has been noted as a common characteristic of aggressive
youth [58,59]. Youth and adolescent studies have also shown that inhibitory control
may moderate the relationship between various negative emotions and externalizing
problems [60,61], including substance use [62]. Specifically, in discriminating between
three separate components of negative emotionality (fear, anger, depressed mood) in a
sample of aggressive youth, Pardini and colleagues [62] observed that, at high levels of
inhibitory control, alcohol use initiation was significantly predicted by increased levels of
depressed mood. However, at moderate/low levels of inhibitory control, alcohol initiation
was predicted by increased levels of anger and decreased levels of fear, suggesting the role
that greater inhibitory control plays in protecting youth high in anger and low in fear from
alcohol use initiation [62].

Inhibitory control has been found to moderate the effects of individual versus group
delivery of Coping Power on forms of externalizing behavior [45]. Youth who were lower
in inhibitory control and who received Coping Power individually showed steeper declines
in teacher-rated externalizing behaviors than children low on inhibitory control in the
group condition. Children high in inhibitory control benefited similarly from either group
or individual Coping Power. However, this pattern was no longer significant in a four-year
follow-up [46].

Child Intervention Engagement

A series of studies have examined the role of children’s engagement and therapeutic
alliance on Coping Power outcomes. In a study of Coping Power delivered in individual
sessions, Mitchell and colleagues [63] examined the role of therapeutic alliance, as rated
by independent raters of video-recorded sessions. One aspect of therapeutic alliance,
child–therapist bonding (in early Coping Power sessions), predicted better externalizing
behavior outcomes.

Similar findings about the positive effects of early child behavioral engagement in
Coping Power has also emerged for children receiving group sessions. For example, El-
lis, Lindsey, Barker, Boxmeyer, and Lochman [64] found that intervention engagement
fluctuated differentially across the group Coping Power intervention for children and
parents. Better child engagement early in Coping Power positively influenced parent
engagement midway through the intervention. This held even after accounting for contex-
tual risk factors in the family environment, underscoring the importance of maximizing
early child intervention engagement. In the same sample, Lindsey and colleagues [65]
found that children’s engagement during early Coping Power sessions was significantly
related to their completion of out-of-session activities (e.g., behavioral goal attainment
and Coping Power homework). Early engagement in these out-of-session activities was
significantly related to later in-session engagement, which in turn predicted decreased
externalizing behavior postintervention. In a study of child and therapist behaviors in
group Coping Power sessions that predicted children’s slopes of externalizing behavior
through a one-year follow-up, children’s negative and positive behaviors in sessions were
independently coded, and children’s negative behaviors, indicating weak engagement
with the intervention, predicted escalating externalizing problems by the follow-up [49].

1.2. The Current Study

In the current study, we sought to determine whether inhibitory control moderates the
effects of intervention format (group versus individual delivery of Coping Power) on youth
substance use through a long-term follow-up, six years after the completion of intervention
(i.e., following the youth’s 11th grade in high school). Based on our prior findings [45], we
hypothesized that children’s preintervention inhibitory control would moderate the effects
of intervention format (individual versus group) on children’s long-term self-reported
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substance use outcomes. Children with poor inhibitory control in the group Coping Power
condition were expected to have greater increases in the growth curves for substance
use than children of similar risk status who received individual intervention. It was also
hypothesized that, within the group format condition, children with poor inhibitory control
would have slower increases in growth curves for substance use if the individual children
had displayed fewer negative behaviors and more positive behaviors during the group
sessions, indicating greater intervention engagement.

2. Method
2.1. Sample

Children included in the analyses were the full sample from a randomized controlled
trial (RCT) examining the relative effectiveness of group and individual formats of Coping
Power. The RCT involved 360 children recruited from 20 public elementary schools. Schools
were matched based on demographic factors (percent receiving free or reduced-price lunch
and percent minority) and within each matched pair, one school was randomly assigned to
either Group Coping Power (GCP) or Individual Coping Power (ICP).

Recruitment involved screening by teachers and parents for eligibility; because teacher
screenings have been found to be more predictive of later externalizing problems [66,67],
they were considered the primary screening and were more stringent, whereas the parent
screening was used to exclude children who showed few signs of aggression in the home
setting. Fourth grade teachers completed the Reactive and Proactive Aggression Ques-
tionnaire (RPQ) [68] on each student in their classrooms. Ratings were compiled across all
20 schools, and a cutoff score corresponding to the 25th percentile was determined, indicat-
ing moderate to high levels of aggressive behavior. A randomized list of eligible children
was created for each school, and families were contacted according to their placement
on the list. Study procedures were described to families over the phone, and face-to-face
assessments were scheduled for interested families. The Behavior Assessment System for
Children, Second Edition (BASC-II) [69]. Aggression scale (parent-rated) was the second
screening. Children whose parents rated them within the average range or above on the
BASC Aggression scale were invited to enroll in the study. Families were contacted and
assessed until six children were enrolled at each school. Of the 1131 students eligible
from the teacher screening, 499 were successfully contacted. Of those, 139 were excluded
because they did not schedule or missed the initial appointment (45), did not pass the
parent screening (41), declined to participate (32), moved (15), were a sibling of another
participant (three), or had cognitive limitations (three).

Three cohorts of 120 youth were recruited over a span of three years, resulting in a total
sample of 360 students. At Time 1, the mean age for the sample was 10.17 years (range of
9.17–11.79). The race and ethnicity of the sample was as follows: 78.1% African American,
20.3% Caucasian, 1.4% Hispanic, and 0.3% other. Sixty-five percent of the sample were
boys. Family income was below $15,000 for 29.9% of the sample, in the $15,000–$29,999
range for 31.8% of the sample, in the $30,000–$49,999 range for 20.5% of the sample, and
above $50,000 for 17.6% of the sample.

2.2. Intervention

The Coping Power child component is an evidence-based manualized intervention
developed by Lochman and colleagues [21] to target social-cognitive deficits in youth
exhibiting aggressive behavior. Coping Power uses cognitive-behavioral strategies to
address social problem solving, goal setting, emotion regulation, and social informational-
processing distortions (e.g., hostile attribution bias) and challenges. The intervention
consisted of 32 weekly sessions conducted at school from late spring of 4th grade into 5th
grade. In the ICP condition, children met individually with a Coping Power leader for
30 min sessions. In the GCP condition, groups included the six children at each school
and lasted for 50–60 min. Children in GCP also received monthly individual meetings
(15–30 min each) to build rapport, assess comprehension of program materials, and address
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individual concerns. Both conditions covered the same content; however, specific activities
were adapted to condition. For example, children in GCP practiced specific skills through
roleplays with their peers and received feedback from their peers at the end of each session,
while children in ICP participated in roleplays individually with the Coping Power leader
and received feedback from the leader at the end of each session.

Coping Power group leaders were trained in and delivered both conditions and were
provided with weekly supervision from two doctoral-level psychologists to ensure high
implementation fidelity. Group leaders were also provided with monthly supervisory
feedback on video recordings of their sessions to ensure treatment fidelity, quality, and
consistency across conditions.

2.3. Procedure

Time 1 (preintervention) measures were completed during the enrollment process.
Time 2 (midintervention) assessments were completed during the summer after 4th grade.
Time 3 (postintervention) assessments were completed in the summer after 5th grade.
Time 4 (one-year follow up), Time 5 (two-year follow up), Time 6 (four-year follow up),
Time 7 (five-year follow up), and Time 8 (six-year follow-up) assessments were completed
after 6th, 7th, 9th, 10th, and 11th grades, respectively. Children and parents completed
interviews separately with research staff who were blind to children’s treatment condition.
Parents received $50 for each assessment interview and children received $10.

2.4. Measures
2.4.1. Inhibitory Control

Inhibitory control was assessed using the inhibitory control subscale from the parent-
rated Early Adolescent Temperament Questionnaire–Parent Report (EATQ) [70] at Time 1
(preintervention). The inhibitory control subscale is an average score of eight items rated
on a five-point Likert scale, with higher scores indicating greater inhibitory control. Items
include waiting to start an activity when asked, waiting in line, sitting still when told
to do so, refraining from smiling/laughing when inappropriate, and easily stopping an
activity when asked. Internal consistency for this subscale was good in prior Coping Power
samples (α = 0.78) [62].

2.4.2. Substance Use

Substance use outcomes were assessed using the Center for Substance Abuse Preven-
tion (CSAP) Study Survey, which was adapted from the California Student Survey [71].
The CSAP Student Survey is a 14-item child-report questionnaire that measures students’
attitudes toward and use of alcohol, tobacco, and other drugs. The current study focused
on children’s reports of daily use of alcohol, tobacco, and other drugs. Children reported
how many times they used each substance per day. Number of times used daily was
summed and averaged across the three substance types. Internal consistency and test-retest
reliability of youth self-reported substance use have been high with youth from 10 years of
age through adolescence [72,73]. Substance use measured with the CSAP Student Survey
has been found to validly relate to children’s proactive and reactive aggressive behaviors
in samples of children first assessed at 10 years of age [74,75].

2.4.3. Group Behavior

Behaviors in group were assessed using the Cognitive Behavioral Group Coding
System (CBGCS) [76]. Trained coders used the CBGCS to make ratings of children’s
behaviors from video recordings of GCP sessions. Ratings were made for each child during
the first ten minutes, middle ten minutes, and last ten minutes of each session, and the
ratings were aggregated for analyses. Items were rated on a five-point Likert scale. Positive
child behaviors included showing involvement and interest in group discussion and
activities, initiating positive and friendly interactions with other group members, and other
children initiating reciprocal positive and friendly interactions toward the child. Negative
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child behaviors included: deviant talk about antisocial ideas or behaviors; exhibiting
off-task, inattentive behavior; engaging in silly or disruptive behavior; demonstrating
a negative, hostile attitude; exhibiting verbal or physical aggression; and appearing to
trigger these negative behaviors in other group members. Coders were required to rate
nine training videos and establish 80% agreement (agreement was defined as ratings
falling within one point of the comparison rating) to establish proficiency. To ensure that
agreement remained at 80% or higher for the study sessions, 7% of group sessions were
double-coded. Furthermore, coders met regularly to prevent coder drift and remediation
training videos were required for coders whose ratings fell below 80% agreement. Interrater
reliability was adequate during coding (post-training), with agreement rates of 87.1% for
child behaviors (across 146 10-min observation segments). There was acceptable internal
consistency for the five-item positive behaviors variable (alpha: 0.90) and for the nine-item
negative behaviors variable (0.77).

2.5. Analytic Strategy

Three-level growth curve models were used to examine the hypotheses. Repeated
measures formed level 1, which were nested in children (level 2), nested in intervention
units (i.e., three annual cohorts in each school). As each wave of data collection straddled
several months, time was coded as the actual time lapse from baseline. Each adolescent, as
a result, had a unique set of values for the time variable. The substance use trajectory was
modeled with a quadratic time trend. The fixed intercept represented the mean baseline
value. The fixed linear and quadratic time effects represented the overall trajectory. Vari-
ations in the growth parameters were partitioned into variation among children within
the same intervention unit, and variation among intervention units. Models were esti-
mated using Hierarchical Linear Modeling (HLM) 7.0 with full maximum likelihood (FML)
estimation [77]. FML permitted all 360 children to be included in the growth analyses.

Regarding the hypothesized moderation effect of inhibitory control, of interest was
the cross-level interaction of IGCP × inhibitory control (IGCP = 1 if individual format, and
0 if group format—the reference category) on the growth rate of substance use changes
over time. The model was estimated using the full sample of 360 children. Race (1 if
African American, 0 otherwise) was included as a control variable. Age and gender were
nonsignificant control variables in the initial model and were dropped from the final
model. For the second hypothesis regarding children’s in-session behaviors, the focus was
the cross-level interactions of inhibitory control × positive behavior and inhibitory control ×
negative behavior on growth rates of changes in substance use over time. The model was
estimated using the subsample of 180 children randomized to the group format of the
intervention. Race, gender, and age were included as control variables.

3. Results

Table 1 provides the means and standard deviations for the youth-reported substance
use outcome measure by intervention condition at each of the eight time points. To
address missing data, the HLM analyses used FML to estimate model parameters, and all
360 participants were included in the analyses. The data collection rates (indicating rate of
data completion at each time point, based on the percentage of the full sample at T1) were
similar for GCP (99%, 94%, 86%, 78%, 79%, 76%, 78% for T2–T8, respectively), and for ICP
(98%, 91%, 83%, 77%, 76%, 76%, 81% for T2–T8, respectively). There were no significant
differences in the data collection rates between the two conditions at any of the seven
postbaseline time points for the substance use outcome. Data collection bias was tested
by examining whether children’s characteristics (gender, race, initial level of substance
use at baseline) and intervention condition status differentiated those with data at each
time point from those without data at that timepoint using logistic regression. There was
little evidence of association between data collection rates and children’s characteristics or
intervention conditions. One exception was race with African American children having
higher rates of data collection at time points 4, 6, 7, and 8 than children of other races.
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Table 1. Means and standard deviations of substance use across time points.

Time
Group Format (GCP) Individual Format (ICP)

Mean S.D n Mean S.D n

1 0.05 0.26 179 0.04 0.20 180
2 0.04 0.21 179 0.03 0.13 176
3 0.02 0.11 170 0.01 0.10 163
4 0.04 0.14 155 0.05 0.26 149
5 0.11 0.34 140 0.12 0.42 139
6 0.18 0.47 142 0.20 0.62 137
7 0.17 0.54 136 0.16 0.43 137
8 0.23 0.61 141 0.29 0.66 146

3.1. Hypothesized Moderation Effect of Inhibitory Control on ICP Versus GCP

Table 2 summarizes the results of the growth curve analysis testing the hypothesized
moderation effect of inhibitory control. Race was a significant predictor of the substance
use outcome, with African American youth having lower rate of increases in substance
use over time than other youth. The analysis found that children’s baseline inhibitory
control moderated the effect of the intervention delivery formats (p = 0.053). As depicted in
Figure 1, youth with higher inhibitory control had lower rates of increases in substance use
if they had been in the GCP condition. The reverse was true for youth with lower inhibitory
control: the ICP condition had lower rates of increases in substance use compared to the
GCP condition.
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Table 2. Growth curve analysis of the inhibitory control moderation effect on substance use.

Fixed Effect
Random Effect

Level-3 Level-2
Level-1

Coef. SE t-Value df p-Value Var x2 df p-Value Var x2 df p-Value

Substance use
Linear growth rate 0.001 0.011 0.06 58 0.951 0.000 50.85 58 >0.500 0.111 425.75 282 0.000 0.069

IGCP (1 = I-CP
0 = G-CP) 0.005 0.009 0.571 58 0.570

Race (1 = African
American, 0 = other) −0.036 0.015 −2.48 175 0.014

Inhibitory control −0.008 0.008 −0.93 175 0.356
IGCP × nhibitory

control 0.022 0.011 1.95 175 0.053

Quadratic curve
growth rate 0.004 0.001 2.544 59 0.014
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3.2. Child In-Session Behaviors Predicting Substance Use within the GCP Condition

Table 3 summarizes the results of the growth curve analysis testing the interaction
between inhibitory control and in-session positive and negative behaviors of children in
the GCP condition, indicating their engagement with the intervention. The analysis found
that children’s baseline inhibitory control interacted with children’s positive in-session
behaviors (p = 0.028). As depicted in Figure 2, the combination of lower inhibitory control
and lower rates of positive in-session behaviors predicted higher increases in slopes for
substance use than lower inhibitory control in combination with higher rates of positive
behaviors, as well as for higher inhibitory control.
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Table 3. Growth curve analysis of interaction between children’s inhibitory control and in-session behaviors on rate of substance use within GCP.

Fixed Effect
Random Effect

Level-3 Level-2
Level-1

Coef. SE t-Value df p-Value Var x2 df p-Value Var x2 df p-Value

Substance use
Linear growth rate 0.003 0.014 0.19 27 0.851 0.000 26.31 27 >0.500 0.008 170.30 137 0.028 0.071
Positive behavior 0.000 0.005 0.05 27 0.964

Negative behavior −0.001 0.001 −0.09 27 0.930
Race −0.029 0.022 −1.29 80 0.202
Age 0.004 0.011 0.34 80 0.735

Gender −0.009 0.014 −0.66 80 0.514
Inhibit control −0.007 0.009 −0.79 80 0.434

Positive
behav*inhibitory

control
0.013 0.006 2.24 80 0.028

Negative behav
× inhibitory control 0.007 0.007 1.11 80 0.272

Quadratic curve
growth rate 0.003 0.002 1.722 29 0.096
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4. Discussion

This study examined whether the format of intervention delivery (group versus
individual) could influence youth substance use rates through a six-year follow-up period
after a cognitive-behavioral intervention for aggressive youth had been completed and
whether two hypothesized child characteristics could affect how the youth responded, in
terms of substance use, to the two formats. Overall, as developmentally anticipated, slopes
of youth self-reported substance use increased across time, from the intervention baseline
when youth were in 4th grade through their adolescent development, ending after 11th
grade. In typical adolescents, there are increases in substance use, especially from middle
school to high school, similar to the findings with this current sample [78]. Although the
group versus individual format of delivery did not have a significant main effect on youth
self-reported substance use, children who had lower levels of inhibitory control did have
slower rates of increases in their substance use if they received intervention in an individual
format. Unexpectedly, the reverse pattern was evident for aggressive children with higher
levels of baseline inhibitory control, as they had slower increases in their substance use
slopes if they had received intervention in the group format. In addition, for children in the
group format, the hypothesis predicting that risk related to low inhibitory control would
be moderated by behavioral indicators of children’s engagement in intervention sessions
was partially supported as children’s positive behaviors in group sessions, but not their
negative behaviors, predicted a reduced rate of increase in substance use over time. Earlier
research has indicated that Coping Power generally delays the onset of substance abuse in
middle school [18,24], and the variability in rate of increases in substance use observed in
the current study is important, as earlier first-time use of alcohol and marijuana predicts
elevated substance use disorders into adulthood [78].

4.1. Effects of Group Versus Individual Format of Cognitive-Behavioral Intervention

Aggressive children with lower levels of inhibitory control prior to the intervention
had more rapid increases in substance use through adolescence if they had received
intervention in a group format rather than in an individual format. Inhibitory control is
believed to be especially important in regulating the expression of negative emotions, in
being able to selectively attend to key information in our environment, and in resisting
temptations to act impulsively [79], all of which can contribute to children’s behavior.
Children with lower levels of inhibitory control have less willful control of their behavior
and anger [50] and are at risk for early increases in substance use through the adolescent
years [62].

The negative association of the group format with lower levels of inhibitory control
in children in this sample was evident in their rates of externalizing behavior through a
one-year follow-up after intervention [45], and the current findings indicate that the group
format can have a more generalized effect for these children on another key outcome, their
substance use rates. Children with poor inhibitory control may be less likely to profit
from being in a group intervention rather than being seen individually by the therapist
for several reasons. Aggressive children with weak inhibitory control may be distracted
by their peers in the group and thus be less attentive to and have resultant less recall (and
internalization) of discussions and activities about key skills [45]. Children with poor
inhibitory control may be more easily aroused by peers’ negative behaviors during group
sessions. In addition, children with weak inhibitory control may be more easily influenced
by deviancy training from antisocial peers in their group sessions [42] and less able to
resist the temptation to be affected by peer reinforcement of their poorly controlled and
potentially deviant talk and behavior in sessions.

Although the finding that youth with poor inhibitory control had better long-term
substance use outcomes when receiving individual rather than group-based intervention
was expected, the opposite pattern for children with higher levels of inhibitory control was
unexpected. If children had higher levels of inhibitory control (relative to other children
in this aggressive sample) they had relatively slower rates of increase in substance use if
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they received group intervention than if they received individual intervention. Aggressive
children with greater inhibitory control may be able to better regulate their emotions and
selectively attend to key group activities and tasks. Thus, they could profit more from
activities that are unique to the group format, especially activities that involve coping with
negative peer pressure and temptations to use substances. The Coping Power group format
includes roleplay with peers on emotion regulation and problem-solving tasks and unique
opportunities to receive social and tangible rewards. Children can receive rewards for
the whole group if group members attain sufficient goal points, and they have potential
for receiving spontaneous and structured peer social reinforcement for cooperative and
positively engaged behavior in sessions. Individual delivery of Coping Power covers the
same content as the group format but lacks these features that could further generalize
skills and enhance motivation to try out more competent interpersonal behaviors, inside
and outside the group. We had not found that an individual intervention format increased
negative outcomes, in comparison to the group format, with high inhibitory control youth
on other outcomes, such as externalizing behavior problems, in this sample [45]. However,
substance use initiation can be encouraged by peers in important ways [2,80], and thus
behavioral practice in refusing peer pressure and in positively engaging peers may be more
essential for substance use outcomes.

4.2. Interaction of Children’s Inhibitory Control and Their Behavioral Engagement in Groups

If aggressive children have lower inhibitory control and have received cognitive-
behavioral intervention in groups, they are at risk for earlier initiation and increase of
substance use. However, the current findings indicate these at-risk youth have better
outcomes (i.e., lower substance use slopes) if youth display higher observed positive
behavior in group sessions. Youth with observed positive behavior were coded as showing
involvement and interest in group discussion and activities, initiating positive and friendly
interaction with other group members, and receiving reciprocal positive and friendly
interactions from their peers in the group.

The protective effects of better engagement in group when a youth has low inhibitory
control can occur for several reasons. When children are more actively involved in group
activities and discussions, they can receive more social reinforcement from group leaders
and their peers and can receive more tangible rewards if the group uses a “prize box”
as youth earn participation points in their group, as is the case in Coping Power. Thus,
external reinforcement can assist children who have poor inhibitory control, and who
by nature may be less engaged in group tasks, to be more actively involved in group
tasks involving emotion regulation and problem solving. As a result of their enhanced
engagement, they can cope with some of the characteristics of their low level of general
inhibitory control and have better potential attention to, and recall of, group activities and
discussion. They can more firmly acquire skills that can slow their increase in substance
use in the years ahead.

Finally, their positive involvement in group activities can enhance their therapeutic
alliance with their group leader, and a strong therapeutic alliance has been found to
be predictive of improved behavior following intervention [63]. In a related way, we
have found that aggressive children who have group therapists who are engaged in
warm, nonirritable ways with them are more likely to display reductions in externalizing
behaviors in the years following intervention [49]. Group therapists who handle difficult
interpersonal provocations from their child clients by exerting inhibitory control over
their expression of their own frustration and by effectively regulating their arousal can be
developing stronger therapeutic alliances with the children in the group and are modeling
key processes that can be instrumental for children learning to improve their own emotional
regulation over time [81]. As children’s frustration tolerance and self-regulation abilities
develop due to their modeling of the group leader, they may be more likely to positively
engage with group activities [49].
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4.3. Limitations and Future Directions

There are four limitations to this study that indicate the current results can be re-
garded with caution and lead to future research opportunities. First, the assessment of
youth substance use in the present study was youth self-report. Although youth self-report
of substance use has displayed at least moderate reliability and validity during the pread-
olescent and adolescent age periods [72–75,82], objective measures such as biochemical
corroboration using urinalysis [83] and use of parent reports would strengthen the validity
of the assessment of substance use and would be useful in future longitudinal research.
Second, the youth and parents received stipends to participate in assessments. Although
the sizes of the stipends were not deemed to be coercive by the university’s Institutional
Review Board, the stipends may have influenced parents’ and youths’ desire to participate
in the study and could have skewed the sample toward having more individuals with
limited incomes. Third, the current study was unable to determine if the effects were
directly affected by mediating factors such as therapeutic alliance and active participation
in roleplaying activities, and future research could include a methodological focus on
assessment and analysis of mediating factors. Fourth, there was no untreated control or
comparison group in this study. The randomized design of this study was specifically
focused on differential effects of group versus individual format of intervention; therefore,
it cannot confirm if either format performed better than an untreated control or comparison
group through the follow-up years. Although prior randomized trial research testing
the Coping Power program in comparison to control conditions has found children who
had completed the full Coping Power program to have lower substance use at one- and
four-year follow-ups after intervention [18,24,39], future research could determine if the
Coping Power child component by itself could produce long-term relatively lower rates of
increases in substance use through a six-year follow-up in comparison to a control group.

4.4. Clinical Implications

The differential effect for high versus low inhibitory control in group versus individual
format suggests that tailoring of intervention format could be important for adolescent sub-
stance use for aggressive children who display symptoms of disruptive behavior disorders.
When focused on preventing substance abuse, it is important to consider personalizing
intervention format (individual versus group) depending on children’s level of inhibitory
control. In addition, if an aggressive child with poor inhibitory control is receiving group-
based cognitive-behavioral intervention, the current results indicate the importance of
stimulating and reinforcing children’s early positive engagement in group sessions. The
essential attention to children’s behavioral engagement in group intervention is consistent
with prior research that has found that aggressive children’s engagement through the
middle set of group sessions can predict reductions in externalizing behavior problems [65].
It is important for clinical trainings to emphasize the transformative potential of bonding
and therapeutic alliance when working with youth exhibiting aggressive behaviors, even
in the context of a manualized intervention [63]. The training of group leaders should not
only emphasize skill training in a traditional sense but also focus on how group leaders
can promote children’s positive behavioral engagement and practice emotional regulation
themselves while engaged in group work that can be inherently stressful and frustrating at
times [46,84].

5. Conclusions

When considering long-term substance use outcomes, aggressive children’s level of
inhibitory control can lead to tailoring of group versus individual delivery of intervention,
with children having weaker inhibitory benefitting more from individually-delivered
intervention, but children with stronger inhibitory control benefitting more from group
intervention. Children’s positive behavioral engagement in group sessions is a protective
factor for children with low inhibitory control.
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