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Abstract

This study examined the effects of comorbid ADHD symptoms, internalizing psychopathology, Callous—Unemotional (CU)
Traits, and conduct problem severity on children’s response to an evidence-based psychosocial intervention. Clinic-referred
children with DBD ages 8—12 years (N=76) participated in a 15-week multi-component intervention. Parents provided
weekly ratings of children’s oppositionality-defiance, peer problems, and impairment. Oppositionality-defiance, peer prob-
lems, and impairment decreased significantly over the course of the intervention; however, there was considerable variability
in weekly ratings. Baseline ADHD symptoms, internalizing psychopathology, CU traits, and conduct problem severity were
unrelated to rate of change across treatment. However, ADHD symptoms uniquely predicted more oppositionality-defiance,
peer problems, and impairment averaged across the 15 weeks of treatment. Follow-up analyses suggested this was driven
by hyperactivity-impulsivity rather than inattention. Children with DBD and comorbid symptoms appear to benefit from
a multi-component intervention, but those with ADHD symptoms may require additional support to address social and
behavioral challenges.
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Introduction parent treatment are effective in reducing aggressive and
disruptive behaviors [3, 4]. However, effect sizes for DBD
interventions are generally small to medium [5] and many

Introduction children with DBD do not show sufficient symptom reduc-

tion with evidence-based interventions, with some studies

Disruptive behavior disorders (DBD), including opposi-
tional defiant disorder and conduct disorder, are prevalent
and impairing childhood mental health concerns [1]. A num-
ber of psychosocial treatment programs have demonstrated
efficacy in reducing disruptive behavior [2]. In particular,
multi-component group interventions that involve child and
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finding rates of treatment non-response as high as one-third
to one-half [4, 6]. Determining factors that limit treatment
benefits is necessary to improve outcomes.

Children with DBD are heterogeneous and differ in the
types of problems they display, their prognosis, and the
causes of their problem behaviors [7, 8]. A logical assump-
tion is that children with more severe presentations, includ-
ing those with comorbid symptoms, will benefit less from
treatment than other children [9]. Alternatively, it is pos-
sible that children with more severe symptoms may benefit
most from treatment given that they have the greatest room
for improvement. Few studies have investigated whether
individual-level complexity in psychopathology or key
domains of functioning are related to treatment response
[10]. Although it has been suggested that evidence-based
treatments may be less effective for children with comor-
bid disorders, the majority of studies have not supported
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this hypothesis [11]. Better understanding the impact of
comorbidity on treatment outcome is important for children
with DBD given that the majority present to clinics with co-
occurring attention-deficit/hyperactivity disorder (ADHD)
or internalizing disorders (i.e., anxiety, depression [1]),
or demonstrate limited emotionality, caring, and apparent
empathy (i.e., callous-unemotional, CU, traits [12]).

ADHD Symptoms

As many as 80% of children with DBD also meet diagnostic
criteria for ADHD [1]. There is limited evidence that ADHD
or ADHD symptoms reduce the effectiveness of treatment
for DBD [13]. There is some evidence that children with
comorbid ADHD exhibit more DBD symptoms and higher
levels of impairment than children without comorbid ADHD
following treatment [14, 15]. However, previous studies of
group interventions, including parent and/or child group
components, have reported that ADHD symptoms are not
associated with differences in behavior change from pre- to
post-treatment and, in some cases, ADHD symptoms have
been associated with a greater reduction in DBD symptoms
[10, 15, 16]. These results provide some insight into treat-
ment response of children with DBD and comorbid ADHD
symptoms; however, little is known about rates of improve-
ment in symptoms or behavior across treatment in children
with DBD and comorbid ADHD symptoms. In particular,
cognitive and behavioral characteristics associated with
ADHD symptoms, such as difficulties with higher-order
language comprehension, or difficulty problem solving and
generalizing strategies to new situations [17, 18] may con-
tribute to slower or less consistent gains during treatment.

Internalizing Psychopathology

One-third to one-half of children with DBD meet diagnostic
criteria for a mood or anxiety disorder [1]; however, evi-
dence is mixed regarding the effects of comorbid internal-
izing psychopathology on the functioning of children with
DBD [19]. A dual pathway model has been proposed in
which anxiety either buffers against or exacerbates DBD
symptoms [20]. The results of some intervention studies
support this buffering effect, with higher levels of internal-
izing psychopathology predicting better treatment response
[10, 15, 21]. However, other studies have found that internal-
izing psychopathology is unrelated to treatment response or
associated with treatment non-response [6, 22]. Additional
research on the effects of internalizing psychopathology
may help to clarify the extent to which it affects treatment
response in children with DBD.
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Callous-Unemotional Traits

CU traits include low levels of guilt, remorse, concern for
others, or concern about performance in important activi-
ties [23]. Children with CU traits show a temperament
characterized by fearlessness or low levels of behavioral
inhibition and a severe, aggressive and persistent pattern of
disruptive and antisocial behavior [23]. CU traits are gener-
ally associated with limited response to treatment for DBD
[24] and may even be associated with a worsening of DBD
symptoms following evidence-based intervention [25]. The
unique temperamental characteristics associated with CU
traits may influence the effectiveness of various intervention
components. For example, children with CU traits are less
sensitive to punishment and may therefore be less respon-
sive to standard components of parent interventions, such
as the use of time out [24]. There is some evidence that CU
traits are associated with poorer treatment response after
symptom severity has been accounted for [25]; however, it
remains unclear how CU traits, comorbid ADHD symptoms,
and internalizing psychopathology are associated with dif-
ferences in treatment response above and beyond conduct
problem severity. Examining the influence of these variables
together could help to develop a more precise understanding
of individual-level factors and their relationship to treatment
response in children with DBD.

Severity of Conduct Problems

Children with DBD vary considerably in the severity of
their conduct problems [26, 27]. Some studies have found
that children with more severe DBD have a poorer treat-
ment response, perhaps because more severe symptoms
are associated with an earlier onset of DBD and, there-
fore, a more entrenched and chronic pattern of behavior [6,
14]. Conduct problem severity may also affect treatment
response through its interaction with parenting. For exam-
ple, parents of children with more severe conduct prob-
lems show less improvement in parenting following inter-
vention [10]. In contrast, at least one study reported that
severity of conduct problems is not related to treatment
outcomes [28]. Further research is therefore necessary to
clarify the effect of conduct problem severity on treatment
outcomes. Moreover, symptom severity may be in part an
artefact of comorbidity. For example, children with comor-
bid ADHD symptoms display more DBD symptoms than
children with DBD only [29] and, contrary to the buffer-
ing hypothesis, some studies have reported that children
with comorbid internalizing psychopathology exhibit more
severe conduct problems than their peers [22].
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Evidence-Based Intervention for Childhood
Disruptive Behavior

Research evidence and clinical best practice guidelines sup-
port the use of group-based parent training programs for par-
ents of children with disruptive behavior, as well as group-
based social cognitive problem solving interventions for
school-age children with disruptive behavior [2, 30]. Thus,
manualized multi-component interventions that include both
parent and child components may be particularly useful for
this population as the content of the parent and child groups
complement one another. One such program that has demon-
strated effectiveness for middle school children with disrup-
tive behavior is the Coping Power program [31, 32]. Coping
Power is a multi-component parent and child social-cogni-
tive group intervention shown to reduce disruptive behavior
in middle school children [33, 34]. In randomized controlled
trials, Coping Power has reduced substance use, proactive
aggression, covert delinquent behavior, and teacher-rated
behavior problems, and increased social competence in chil-
dren with disruptive behavior [35, 36]. The Coping Power
program was developed for use with middle school, pre-
adolescent children, with the goal of interrupting negative
trajectories before adolescence [35, 36]. The effectiveness of
the Coping Power program in reducing disruptive behavior
has been demonstrated in a variety of cultures and contexts,
with moderate effect sizes generally reported [37]. Under-
standing the extent to which children with commonly occur-
ring comorbidities and different levels of symptom severity
benefit from an evidence-based intervention such as Coping
Power is an important step in understanding the effective-
ness of treatments for disruptive behavior.

The Present Study

This study examines the association between pre-treatment
ADHD symptoms, internalizing psychopathology, CU traits,
and conduct problem severity and rate of improvement in
symptoms and behavior in clinic-referred pre-adolescent
children across 15-weeks of the Coping Power Program
[31, 32]. We hypothesized that higher pre-treatment levels
of ADHD symptoms, internalizing psychopathology, CU
traits, and conduct problem severity would be associated
with lower rates of improvement during treatment.

Table 1 Percentage of Children Falling within Abnormal Range on
the Strengths and Difficulties Questionnaire

Score Percentage
Emotional problems (internalizing) 34.2
Conduct problems 67.1
Hyperactivity-Inattention 68.5
Peer problems 49.3
Prosocial behavior 15.1

Score classifications are based on scoring guidelines for the SDQ

Method
Participants

Participants were 76 children ages 8 to 12 years (M =10.09,
SD=0.98, 87% boys) who were referred to a service special-
izing in the assessment and treatment of disruptive behavior
within an urban mental health hospital in Canada. Partici-
pants were part of a randomized controlled trial comparing
an outpatient clinic-modified version of Coping Power to
individual treatment as usual. The present study uses data
from participants who were randomly assigned to the Cop-
ing Power intervention. An additional 27 children were
excluded from the present study because they did not meet
study inclusion criteria, their parents were not interested in
participating, or their parents declined to participate after
they were randomized to the Coping Power intervention.
Study inclusion criteria were as follows: (1) Parents pro-
vided informed consent and children provided assent to par-
ticipate; (2) Children met diagnostic criteria for Oppositional
Defiant Disorder or Conduct Disorder on the Diagnostic
Interview Schedule for Children—DSM-IV [38], or parent
and/or teacher ratings were within the borderline range or
higher on the Externalizing Behavior scale on the Behavior
Assessment System for Children—2nd edition (BASC-2)
[39]; (3) Parents or teachers reported scores in the clini-
cal range on the Impairment Rating Scale [40]; (4) No evi-
dence of Autism Spectrum Disorder or Asperger’s Disorder;
and (5) Children obtained a standard score of 80 or more on
the verbal and nonverbal scale of the Kauffman Brief Intel-
ligence Task—2nd Edition [41].

The majority of parents identified their ethnicity as White
(65%) and 75% of parents had completed post-secondary
education. Forty-seven percent of children were taking psy-
chotropic medication at the time of the initial assessment
(primarily stimulant medication for ADHD). As can be seen
in Table 1, and typical of a clinical sample, rates of clini-
cal-level difficulties were high across commonly measured
domains of psychopathology and functioning based on par-
ent ratings on the Strengths and Difficulties Questionnaires
(SDQ) [42].
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Procedure

A brief telephone screen was completed with parents of
potential child participants to ensure that disruptive behav-
ior was the child’s primary presenting concern. Parents and
children then attended a pre-treatment assessment, during
which parents completed a structured diagnostic interview
and questionnaires and children completed a battery of
measures. Questionnaires were also mailed to teachers of
participating children which, for the purposes of the present
study, were only used to determine whether children met
study inclusion criteria. Parents provided weekly ratings of
children’s behavior during the intervention. Families were
provided with a $20 honorarium for completing the pre-
and post-treatment assessments and children each received
a small toy. The hospital’s research ethics board approved
all study procedures.

Intervention

Children and parents participated in a 15-session clinic-
modified multi-component intervention following the Cop-
ing Power Program manual [31, 32]. The intervention con-
sisted of concurrent parent and child group sessions. The
parent program teaches behavioral parenting skills, cognitive
strategies to manage stress, and skills to facilitate family
communication and problem-solving [31]. The child pro-
gram teaches skills to cope with emotional upset, problem
solving, and strategies to re-evaluate unhelpful cognitions
and attributions [32]. Child groups were facilitated by two
trained child and youth workers and a senior doctoral trainee
in clinical psychology. Parent groups were facilitated by a
social worker or child and youth worker and a senior doc-
toral trainee in clinical psychology. Sessions were once
weekly for 2 h. Fidelity to the manualized program was
high (95.6% for parent group, 90.2% for child group) based
on clinician ratings and independent observation by trained
research personnel.

Measures
Internalizing and Conduct Problem Severity

Baseline internalizing psychopathology and conduct prob-
lem severity were measured using parent ratings on two
5-item subscales of the SDQ [42]: Emotional Symptoms
(i.e., internalizing) and Conduct Problems. Each item is
rated on a 3-point Likert scale of O (not true), 1 (somewhat
true), or 2 (certainly true). Parent ratings on the Emotional
Symptoms and Conduct Problems subscales demonstrate
acceptable internal consistency, test—retest reliability, and
parent-teacher inter-rater agreement [43]. Similarly, factor
analyses support the construct validity of the Emotional
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Symptoms and Conduct Problems subscales [43, 44], and
the scales have demonstrated concurrent validity through
correlation with established measures of internalizing or dis-
ruptive behavior, such as the Child Behavior Checklist [43,
45]. The internal consistency for the Emotional Symptoms
and Conduct Problems subscales in the present study were
a=0.61 and a=0.64, respectively.

ADHD Symptoms

Hyperactivity and inattention were measured using parent
ratings on the Hyperactivity and Attention Problems sub-
scales of the BASC-2 [39]. Each item was rated on a 4-point
scale ranging from 0 (never) to 3 (always). The BASC-2 is
a widely used measure of children’s social-emotional and
behavioral functioning. It has demonstrated acceptable inter-
nal consistency, test-retest reliability, inter-rater reliability,
construct validity, and concurrent validity [46, 47] Hyperac-
tivity and Attention Problems scores were highly correlated
in the present study (r=.67) and were summed to create a
total Hyperactivity-Inattention score that was used in the
primary analyses.

Callous-Unemotional Traits

CU traits were measured using the sum of parent ratings on
three items from the Nova Scotia Modified IOWA Conners
rating scale [7]. Each item was rated on a 4-point Likert
scale (not at all, just a little, pretty much, very much). Items
include: (1) appears to lack remorse; (2) seems to enjoy
being mean; and (3) is cold or uncaring [7]. In a previous
study, this brief measure of CU traits demonstrated high
internal consistency, acceptable parent-teacher inter-rater
reliability, and acceptable criterion validity based on its
correlation with the Antisocial Process Screening Device,
a well-established measure of CU traits [48, 49]. Moreover,
the items used in the present study reflect the highest-load-
ing items identified through a confirmatory factor analysis
of the Inventory of Callous—Unemotional Traits [50] a com-
monly used measure of CU traits [51]. Therefore, although
brief, these items appear to provide meaningful information
on CU traits. The internal consistency of the CU items in the
present study was a=0.75.

Treatment Response

Parents completed weekly ratings of children’s behavior,
peer problems, and behavioral impairment at the end of
each group session using an abbreviated version the Pitts-
burg Modified Conners Parent Rating Scale [52], including
the Oppositional-Defiant scale (e.g., “quarrelsome,” “acts
‘smart’”’) and the Swanson, Nolan and Pelham (SNAP) peer
interaction scale (e.g., “frequently interrupts other children’s
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activities,” “teases or calls other children names”). Each item
was rated on a 4-point Likert scale, ranging from 0 (not
at all) to 3 (very much). Parents also completed a single
item rating children’s behavioral impairment as none, mild,
moderate or severe. When more than one parent provided
ratings for a given week, the highest rating was used. Inter-
nal consistency values were acceptable for the Oppositional-
Defiant (a=0.80 for mothers, « =0.78 for fathers during
Week 1) and Peer Interaction (o= 0.65 for mothers, x=0.73
for fathers during Week 1) subscales.

Analyses

Following an examination of missing data and descriptive
statistics, paired samples #-tests or Wilcoxon signed rank
tests were used to determine whether participants’ scores
changed from beginning to end of treatment. The reliable
change index (RCI) was calculated for oppositionality-
defiance and peer interaction problems.! The RCI can be
used to determine whether improvement in a participant’s
score from pre- to post-test represents real change, above
and beyond measurement error (i.e., test-retest reliability)
[53]. A RCI less than or equal to -1.96 was considered to
indicate reliable change [53] and the percentage of partici-
pants exhibiting reliable change based on this cut-off was
calculated. Mean scores and individual trajectories across
the 15 weeks of treatment were plotted and examined for
each dependent variable. Intraclass correlation coefficients
(ICCs) for each dependent variable were computed as a
measure of variability across the 15 weeks. Correlations
among independent variables were examined. Next, sepa-
rate linear mixed models were examined for each depend-
ent variable. Each independent variable was first included
alongside control variables (medication status, sex). Inde-
pendent variables that were significant predictors were then
included together in a linear mixed model predicting the
outcome variable of interest. In each analysis, main effects
of the independent variables on scores across all 15 weeks
of treatment were examined, as well as interactions between
each independent variable and week, which test for differ-
ences in the rate of change (i.e., slope) associated with the
independent variables. In keeping with previous studies on
treatment response among children with disruptive behav-
ior, we controlled for sex in all linear mixed models [10].
In addition, we controlled for medication status in all linear
mixed models given that medication can be considered an
intervention component and 47% of children in the sample

! Published test-retest reliability values were not available for the
single item measuring behavioral impairment and it was not possible
to calculate internal consistency reliability given that only a single
item is being used. Therefore, it was not possible to calculate the RCI
for behavioral impairment.

were prescribed psychotropic medication (most for ADHD).
The linear mixed models used intent-to-treat analyses and
missing data were handled using maximum likelihood
estimation.

Results
Descriptive Analyses

Seventy-five percent of the 76 children attended, and had
weekly ratings available for, 10 or more of the 15 weeks
of treatment, and were considered treatment completers. Of
these treatment completers, 8 had ratings for all 15 weeks,
10 had ratings for 14 of the weeks, 15 had ratings for 13 of
the weeks, 10 had ratings for 12 of the weeks, 5 had ratings
for 11 of the weeks, and 9 had ratings for 10 of the weeks.
Children who completed less than 10 sessions were consid-
ered to have dropped out of treatment but were nevertheless
included in the linear mixed models analysis, in accordance
with intent-to-treat procedures. Of these children, 10 were
missing ratings for between 6 and 10 of the weeks, 5 were
missing ratings for between 11 and 14 of the weeks, and
4 did not have ratings available for any of the 15 weeks.
Rates of missing data were highest in the last 2 weeks of
the intervention (over two-thirds), most likely due to par-
ticipant drop-out and clinicians not administering the meas-
ures in some groups because of administrative demands in
the final sessions. Children who completed treatment (i.e.,
attended 10 or more sessions) were compared with children
who dropped out of treatment (i.e., attended 9 or fewer ses-
sions). There were no significant differences between chil-
dren who completed treatment and children who dropped
out in terms of sex, Xz(l, N=76)=0.15, p=.69, medica-
tion status, Xz(l, N=71)=0.06, p=.80, age, U=409.00,
Z=-1.59, p=.11, parent education, U=360.00, Z=0.00,
p=1.0, conduct problem severity, U=457.00, Z=—0.49,
p=.62, hyperactivity-inattention, U=449.50, Z=—-0.13,
p=.90, CU traits, U=386.50, Z=—0.33, p=.74, or inter-
nalizing psychopathology, U=412.00, Z=—-1.07, p=.28.
There were 63 participants with available data for the lin-
ear mixed models examining oppositionality-defiance and
peer interaction (62 for the models examining impairment).
Descriptive statistics are reported in Table 2.

Treatment Response

Participants’ scores at weeks 1 and 12 were compared to
determine whether they differed significantly (week 12 was
chosen to maximize data available for analysis, but similar
results were found using week 15 data). Oppositionality-defi-
ance scores decreased significantly from week 1 (M =9.40,
SD=3.00) to week 12 (M =5.42, SD=2.82), #(44)=8.00,
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Table 2 Descriptive statistics

; Variable Descriptive Statistics Correlations
and correlations
Mean SD Range CU Internalizing Conduct
problem
severity
ADHD symptoms 28.8 7.63 10-47 0.19 0.19 0.39%
CU 1.54 1.93 0-8 - 0.11 0.33%*
Internalizing® 3.74 2.35 0-8 - 0.36*
Conduct problem severity® 4.55 2.01 1-9 -

CU callous-unemotional
*p<.01

“Based on scoring criteria for the SDQ, internalizing scores>5 and conduct problem scores >4 fall within
the abnormal range. Cut-offs are not available for ADHD symptoms or CU traits

p <.001. Based on RCI values, 53% of participating chil-
dren exhibited a reliable decrease in oppositionality-defiance
from week 1 to week 12. Peer interaction problems also
decreased significantly from week 1 (M=8.02, SD=3.33)
to week 12 (M =5.13, SD=3.40), #(44)=5.39, p<.001. RCI
values indicated that 27% of participating children showed
a reliable decrease in peer interaction problems from week
1 to week 12. Behavioral impairment ratings also decreased
significantly from week 1 (M =2.14, SD=0.61) to week 12
(M=1.57,SD=0.74), Z=—-3.28, p=.001. Therefore, par-
ticipating in Coping Power was associated with significant
improvements in parent-rated oppositionality-defiance, peer
interaction, and impairment.

Figures 1, 2 and 3 show the mean smoothing line and
trajectories for each participant for each dependent vari-
able. Trajectories of treatment response showed a great deal
of variability, as indicated in Figs. 1, 2 and 3. The indi-
vidual trajectory lines indicate large variability in response
across treatment, as do the relatively low ICC values
(oppositionality-defiance = 0.53; peer interaction=0.58;
impairment =0.44).

Linear Mixed Model Results
Oppositionality-Defiance

ADHD symptoms (B=0.13, SE=0.04, 95% CI [0.05, 0.22],
p=.003), CU traits (B=0.39, SE=0.18, 95% CI [0.02,
0.75], p=.037), and conduct problem severity (B=0.38,
SE=0.18, 95% CI [0.03, 0.74], p=.036) each had a sig-
nificant, positive main effect on oppositionality-defiance
when entered individually with the control variables of
sex and medication status. Internalizing psychopathology
(B=0.16, SE=0.16, 95% CI [—-0.15, 0.47], p=.322) was
not a significant predictor. There were no significant interac-
tions between week and any of the independent variables.
In the final model that included all significant individual
predictors, ADHD symptoms were the only significant,
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unique predictor of oppositionality-defiance (main effect),
and no interaction effects with week were significant (see
Table 3). Therefore, ADHD symptoms are associated with

15

10

Oppositionality/Defiance

12 3 4 5 6 7 8 9 10 1112 13 14 15
Week

Fig.1 Mean and individual oppositionality-defiance ratings across 15
weeks of treatment
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10

Peer Interaction Problems

12 3 45 6 7 8 9 10 11 12 13 14 15
Week

Fig.2 Mean and individual peer interaction problem ratings across
15 weeks of treatment

higher ratings of overall oppositionality-defiance across all
15 weeks of treatment, but none of the variables measured
were related to the rate at which participants’ oppositional-
ity-defiance scores changed during treatment.

Peer Interaction Problems

ADHD symptoms (B=0.18, SE=0.05, 95% CI [0.09, 0.28],
p<.001), CU traits (B=0.61, SE=0.20, 95% CI [0.22,
1.00], p=.003), internalizing psychopathology (B=0.39,
SE=0.17, 95% CI [0.05, 0.73], p=.024), and conduct
problem severity (B=0.71, SE=0.19, 95% CI [0.33, 1.09],
p <.001) each had significant, positive main effects on peer
interaction problems when entered individually with the
control variables of sex and medication status. There were
no interaction effects with week for any of the independ-
ent variables. In the final model, ADHD symptoms were
the only significant, unique predictor of peer interaction

Behavioral Impairment

1 2 3 45 6 7 8 9 10 11 12 13 14 15
Week

Fig.3 Mean and individual behavioral impairment ratings across 15
weeks of treatment

problems (main effect), and no interaction effects with week
were significant (see Table 3). Therefore, ADHD symptoms
are associated with greater peer interaction problems across
all 15 weeks of treatment. However, none of the variables
measured were related to the rate at which participants’ peer
interaction problem scores changed across treatment.

Behavioral Impairment

ADHD symptoms (B=0.04, SE=0.01, 95% CI [0.02,
0.05], p <.001), internalizing psychopathology (B=0.06,
SE=0.03, 95% CI [0.001, 0.13], p=.046), and conduct
problem severity (B=0.12, SE=0.04, 95% CI [0.05, 0.19],
p=.001) each had significant, positive main effects on
behavioral impairment when examined individually with
the control variables of sex and medication status. CU traits
were not a significant predictor of behavioral impairment
(B=0.06, SE=0.04, 95% CI [-0.02, 0.13], p=.13). There
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Table 3 Linear mixed model estimates

Variable Dependent variable

Oppositionality-defiance Peer interaction problems Behavioral impairment

B SE 95% CI SE 95% CI B SE 95% CI
Intercept 517 171 1.75, 8.59 2.49 1.79 —1.08, 6.06 1.02 034  034,1.70
Week -0.14 0.13 —0.39,0.11 0.01 0.13 —0.25,0.26 0.02 0.03 —0.04, 0.08
Sex (male) -0.70 093 —2.56,1.16 —0.84 0.94 —2.73,1.04 -0.18 0.19 —0.55,0.20
Medication -0.62 0.69 —2.00, 0.76 -1.17 0.68 —2.54,0.19 -0.16 0.13 -0.42,0.10
ADHD symptoms 0.10 0.05 0.01, 0.20 0.12 0.05 0.02, 0.22 0.03 0.01 0.01, 0.05
CU 024 0.19 —0.14, 0.62 0.37 0.20 —-0.03,0.76 - - -
Internalizing - - - 0.16 0.17 -0.18,0.50 0.02 0.03 —0.04,0.08
Conduct problem severity 0.12  0.20 —-0.28,0.52 0.29 0.23 —-0.16,0.74 0.06 0.04 —-0.02,0.14
ADHD symptoms X week —-0.01 0.004 -0.01,0.003 -0.01 0.005 -0.02,0.001 —0.001 0.001  —0.004, 0.001
CU x week 0.002 0.02 —-0.03,0.04 -0.003 0.02 —0.04,0.03 - - -
Internalizing X week - - - -0.01 0.02 —0.05,0.02 —0.003 0.004 —0.01, 0.004
Conduct problem severity X week 0.01 0.02 —-0.02, 0.05 0.02 0.02 —0.03, 0.06 —0.0003 0.005 -0.01,0.01

CU callous-unemotional. Values in bold are significant at p <.05

were no interaction effects with week for any of the inde-
pendent variables. In the final model, ADHD symptoms
were the only significant, unique predictor of impairment,
and no interaction effects with week were significant (see
Table 3). Therefore, ADHD symptoms are associated with
more overall behavioral impairment across all 15 weeks of
treatment. However, none of the variables measured were
related to the rate at which participants’ impairment scores
changed during treatment.

Supplemental Analysis

Follow-up linear mixed model analyses were run to tease
apart the effects of hyperactivity-impulsivity and inatten-
tion on treatment response. Hyperactivity-impulsivity and
inattention were entered as predictors of the three dependent
variables, along with the control variables of sex and medi-
cation, and interactions between hyperactivity-impulsivity
and week and inattention and week. Hyperactivity-impul-
sivity emerged as the only significant predictor of opposi-
tionality-defiance (B=0.27, SE=0.09, 95% CI [0.09, 0.45],
p=.004), peer interaction (B=0.31, SE=0.10, 95% CI
[0.11, 0.51], p=.003), and impairment (B=0.06, SE=0.02,
95% C1[0.02, 0.09], p=.002), and no interactions with week
were significant.

Discussion
This study examined the association between comorbid-

ity and conduct problem severity and the rate of children’s
response to a multi-component intervention for disruptive
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behavior. Participating in the group treatment was associated
with significant decreases in parent-rated oppositionality-
defiance, peer interaction problems, and behavioral impair-
ment in children; however, there was considerable variability
in the trajectories of participants’ scores across the 15 weeks
of treatment. Pre-treatment ADHD symptoms, internalizing
psychopathology, CU traits, and conduct problem severity
each had significant positive associations with two or more
outcome variables when examined individually. However,
ADHD symptoms emerged as the only unique predictor of
oppositionality-defiance, peer interaction, and impairment
scores. Supplemental analyses indicated that hyperactivity-
impulsivity, and not inattention, was the best predictor of all
three scores across treatment.

Baseline levels of ADHD symptoms, internalizing psy-
chopathology, CU traits, and conduct problem severity were
each related to one or more dependent variables across
treatment (main effects). These findings are consistent with
those of previous studies that have found that higher lev-
els of internalizing psychopathology, ADHD symptoms, or
CU traits are associated with more externalizing symptoms
pre- and/or post-treatment [14, 22, 25]. The present study
provides novel information by demonstrating that ADHD
symptoms are the only significant, unique predictor of over-
all oppositionality-defiance, peer interaction problems, and
behavioral impairment across 15 weeks of treatment. Con-
sistent with previous evidence [14], the association between
ADHD symptoms and social and behavioral functioning
was best accounted for by the presence of hyperactivity-
impulsivity and not inattention. Therefore, children who
present with higher levels of ADHD symptoms, internal-
izing psychopathology, CU traits, and conduct problems are
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likely to experience more behavior problems and impairment
over the course of treatment; however, ADHD symptoms,
and specifically hyperactivity-impulsivity, are the strongest
predictor of elevated behavior problems and impairment.
These findings are consistent with the multiple problems
hypothesis with regards to ADHD, whereby comorbidity
exacerbates DBD symptoms [20]. Children who are hyper-
active and impulsive may exhibit more behavior problems
because they are more reactive and have difficulty regulating
their behavior [54]. For example, children who are hyperac-
tive and impulsive display disruptive behavior in response to
lower levels of provocation than children with DBD without
hyperactivity-impulsivity [29].

The present study also examined the effect of key pre-
treatment child characteristics on rates of change during a
multi-component intervention. Contrary to our hypotheses,
none of the pre-treatment variables were associated with
children’s rate of symptom or behavioral change across the
15 treatment sessions. The lack of significant interactions
between week of treatment and individual variables suggests
that comorbid ADHD symptoms, internalizing psychopa-
thology, CU traits and conduct problem severity may not
influence the rate at which children with DBD improve over
the course of the Coping Power program. A small number of
studies have reported that ADHD symptoms are not associ-
ated with treatment response among children with disruptive
behavior [10, 15, 16]. Regarding conduct problem severity,
results have been mixed in terms of its effect on treatment
response [10, 28]. However, CU traits have been more con-
sistently associated with poorer treatment response [0, 24,
55] and, therefore, the present findings were unexpected
(although see Kolko and Pardini [14] who found that CU
traits were not related to treatment outcomes after control-
ling for other variables). Given the relatively small sample
size in the present study, further research is necessary to
confirm the effects of pre-treatment ADHD symptoms, inter-
nalizing psychopathology, CU traits, and conduct problem
severity on rates of change during treatment and response to
treatment for children with DBD.

The effect of comorbid internalizing symptoms on
treatment response was of particular interest given that
internalizing symptoms may either exacerbate (multiple
problems hypothesis) or attenuate (buffer hypothesis) dis-
ruptive behavior [20]. The results of the present study do
not support the hypothesis that internalizing psychopathol-
ogy provides a buffering effect by enhancing response to
treatment in children with DBD. Instead, our results are
consistent with previous studies that have found no asso-
ciation between comorbid internalizing psychopathology
and treatment gains among children with DBD [10, 22,
56]. The Coping Power program includes both parent and
child interventions and targets emotional, cognitive, and

behavioral aspects of children’s functioning. It is possible
that the multi-component format of the program supported
children with a range of characteristics in making gains
over the course of treatment; however, further research
with larger samples and other measurement approaches is
necessary to further explore treatment benefits for children
with DBD with elevated internalizing psychopathology.

It is also important to note that there was considerable
variability in children’s oppositionality-defiance, social
interaction problems, and behavioral impairment across
the 15 weeks of treatment. In particular, individual par-
ticipants’ behavioral and impairment trajectories varied
considerably. Moreover, 47% of children did not exhibit
reliable improvements in oppositionality-defiance and 73%
did not exhibit reliable improvements in peer interaction
problems. These findings are an important reminder that
the results of variable-oriented analyses at the sample level
may not always generalize to individual children. That
is, while psychosocial interventions such as the Coping
Power program have demonstrated effectiveness in reduc-
ing disruptive behavior, actual change over the course of
treatment may vary greatly from individual to individ-
ual, and a simple linear decrease in symptom severity is
unlikely for an individual child. Further research including
larger samples and incorporating person-oriented analytic
approaches, such as growth mixture modeling [57], would
help to identify specific patterns of treatment response
among children that may or may not be associated with
pre-treatment comorbidity and symptom severity.

The way treatment response is defined can influence
the interpretation of findings. Whereas a number of pre-
treatment variables were associated with overall behavior
and impairment ratings across all 15 weeks of treatment,
none were associated with rates of change during treat-
ment. Previous studies of DBD differ in how they define
treatment response. Some have used categorical classifi-
cations of response versus non-response [6, 56]. Others
have examined the effect of baseline variables on post-
treatment DBD, controlling for pre-treatment DBD scores
[55] or used repeated measures analyses [22]. Still others
have used growth curve analysis or linear mixed models to
examine the effects of pre-treatment variables on change
over time [10, 16, 25]. Some studies have also examined
how baseline variables are related to both rates of change
and overall outcomes following treatment for DBD [9, 22,
25]. Given that both rates of change and post-treatment
symptom and impairment levels are important for under-
standing a child’s treatment needs, continuing to use meth-
ods that allow for the examination of both main effects and
slope effects may provide clinically relevant information
that can inform service delivery.
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Limitations and Future Directions

Interpretation of the present findings should take into
account the study’s limitations. First, the present study relied
on parent report for independent and dependent variables. It
is possible that parents had expectations in terms of improve-
ment, which could have influenced their ratings. Moreover,
the use of parent informants only may have inflated the asso-
ciation between independent and dependent variables. Sec-
ond, a substantial proportion of weekly ratings were missing,
primarily during the last 2 weeks of treatment. However,
children who dropped out of treatment and children who
completed treatment did not differ in terms of demograph-
ics or symptom ratings. Third, the present study focused
on the effects of a specific, group-based multicomponent
intervention (Coping Power) and, therefore, the results
may not generalize to other psychosocial interventions for
DBD. For example, it is possible that different results may
be obtained in individual interventions, or interventions
based on other theoretical models. Fourth, CU traits have
been consistently associated with poorer treatment response
among children with DBD [24, 25]. It is possible that the
use of a relatively brief measure of CU traits in the present
study limited the variability in CU traits we were able to
detect, which may have contributed to the present nonsignifi-
cant association between CU traits and treatment response.
Finally, the present study used a relatively small sample of
children, which may have affected our ability to detect small
effects of independent variables, and limited our ability to
study specific treatment response trajectories. Future studies
using larger samples and incorporating data from multiple
informants (e.g., parent, teacher, child) would therefore be
useful. Future studies examining other pre-treatment vari-
ables, such as parent-related factors, and other child factors
may also further our understanding of differences in treat-
ment response in children with DBD. In addition, further
investigating various symptom profiles and their association
with treatment response and treatment outcomes may help
to increase our understanding of treatment non-response in
children with DBD.

Clinical Implications

The Coping Power program is an evidence-based interven-
tion for disruptive behavior that is in use in a number of
clinic and community settings and that is consistent with
best practice guidelines for psychosocial treatments of dis-
ruptive behavior [30, 35, 37]. Our results suggest that chil-
dren with DBD who vary in terms of their level of ADHD
symptoms, internalizing psychopathology, CU traits, and
conduct problem severity show behavioral benefits from
this evidence-based multi-component intervention. There-
fore, children with DBD who present with a range of
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co-occurring symptoms and conduct problem severities can
be included in multi-component interventions such as the
Coping Power program. Nevertheless, children may continue
to present with clinically elevated symptoms following treat-
ment, particularly if they have high levels of hyperactivity-
impulsivity. These children may benefit from additional
intervention in order to further reduce behavior problems
and impairment. Moreover, the present study did not meas-
ure changes in ADHD symptoms, internalizing, or CU traits,
and it is likely that additional intervention would be needed
to address comorbid psychopathology, if present. Finally,
given that there was considerable variability in children’s
behavior, social interaction, and impairment across the 15
weeks of treatment, clinicians may consider normalizing this
variability when setting treatment expectations with parents
of children with DBD.

Summary

Children with DBD often fail to make desired gains fol-
lowing evidence-based intervention. The present study sug-
gests that although children’s behavior, social functioning,
and impairment improved with treatment on average, many
children did not show reliable changes in functioning. In the
present study, individual pre-treatment characteristics had a
non-significant effect on the rate of change during treatment
but were significantly related to overall behavior problems
and impairment. Specifically, hyperactivity-impulsivity was
an important pre-treatment characteristic that influenced
behavior across treatment. Further research is necessary to
identify various treatment response trajectories and variables
that may predict differences in treatment response.
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