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Abstract
Parent management training (PMT) is recommended treatment for children with oppositional defiant disorder (ODD) and 
child-directed cognitive behavior therapy (CBT) is also recommended for school-aged children. The current study examined 
2-year follow-up effects of parent management training (PMT) combined with the CBT based group intervention Coping 
Power Program (CPP) compared to PMT only. Results showed long-term effectiveness of both PMT and PMT combined 
with CPP in reduced disruptive behavior problems and harsh parenting strategies, and increased emotion regulation- and 
social communication skills. The earlier reported increase in emotion regulation- and social communication skills in the 
PMT with CPP condition during treatment remained stable while the PMT condition showed continued improvement dur-
ing the follow-up period. To conclude, PMT with CPP did generally not provide significant benefits at the 2-year follow-up 
compared to PMT, apart from an improvement earlier in time regarding emotion regulation- and social communication skills.
Trial registration number ISRCTN10834473, date of registration: 23/12/2015.

Keywords  RCT​ · Oppositional defiant disorder · Intervention · Moderators · Parent training · Child problem-solving skills 
training

Disruptive behavior disorders such as oppositional defiant 
disorder (ODD) [1] and conduct disorder (CD) [1] have 
increasingly been recognized as a major public health con-
cern [2] and are associated with a range of comorbid psy-
chiatric disorders such as mood disorders, anxiety disorders, 

and substance use disorders [3, 4] and with a large financial 
and societal burden [5, 6]. Oppositional defiant disorder 
(ODD) [1] is one of the major causes for contact with child- 
and adolescent psychiatry and has a lifetime prevalence 
of 10.2% [3] and children with an ODD diagnosis have an 
increased risk of developing CD and associated antisocial 
behaviors [7]. Prompt and sustained treatment effect for 
disruptive behavior disorders is essential to reduce risk of 
future antisocial development, individual suffering, and the 
immense societal costs associated with an antisocial devel-
opment [6].

Parent Management Training (PMT) is recommended 
treatment for children up to 12 years of age with disrup-
tive behavior disorders [8], a term summarizing both ODD, 
CD and Disruptive behavior disorder NOS, and has shown 
medium effect sizes in numerous meta-analyses on reduced 
disruptive behavior [9–14], medium effect sizes on improved 
parental strategies [15–17] and small effect sizes on men-
tal health, including parental stress [15, 17]. The long-term 
effects of PMT on disruptive behavior have been examined 
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in a few meta-analyses showing sustained effects. One meta-
analysis, Van Aar et al. [18], included RCT studies and eval-
uated long-term effects using within-group effect sizes up 
to three years after treatment. In the Van Aar meta-analysis, 
including both intervention trials (clinical level of disruptive 
behavior problems; n = 10), pure prevention trials (includ-
ing children without clinical levels of disruptive behavior; 
n = 3) and trials in between (including children with differing 
levels of disruptive behavior; n = 27), a sustained effect of 
PMT was identified, regardless of the initial levels of child 
disruptive behavior problems. When it comes to long-term 
effects of PMT on parenting strategies examined in a meta-
analysis on clinical and sub-clinical disruptive behavior, no 
parenting program techniques were associated with stronger 
long-term effects [10].

Another meta-analysis, Fossum et al. [19], included stud-
ies on children with clinical levels of disruptive behavior 
and evaluated the long-term effectiveness of PMT together 
with other types of treatment modalities (child CBT, PMT 
with child directed CBT and family focused treatments). 
Sustained treatment effects were shown on conduct prob-
lems in within group comparisons. A limitation with the 
Fossum study was the inclusion of non-RCT studies and the 
inclusion of different treatment modalities alongside PMT in 
the analysis, making the specific long-term effects of PMT 
harder to distinguish. In conclusion, very few studies on 
long-term effects of PMT on disruptive behavior disorder 
symptoms, with intact randomization exists.

Apart from PMT, clinical guidelines recommend child 
directed treatment, child-CBT, which teaches children anger 
management and social- and cognitive problem-solving 
skills [8]. Lochman and colleagues have stated that emotion 
regulation, specifically anger control, is a key to the success-
ful decrease of conduct problems [20]. Training in social 
problem-solving strategies has been found to increase emo-
tion regulatory skills that in turn lead to reduced irritability 
[21]. The ability to monitor and regulate one’s own nega-
tive emotions reduces aggressiveness and in fact, the mere 
awareness of angry emotions and attempts to generate strate-
gies, seems to suffice to decrease aggressive responses [22]. 
This is of importance since aggressive behavior is found 
to be related to peer rejection [23] and peer rejection is, 
together with problems with social information processing, 
reciprocally associated with further increased aggressive 
behavior [24, 25]. One type of problem with social infor-
mation processing that has been associated with peer rejec-
tion is hostile attribution bias, i.e., the tendency to attribute 
benign or ambiguous social situations and cues of others as 
more hostile than intended, and with a tendency to generate 
fewer and more hostile responses to social situations [24]. 
In a recent meta-analysis, a robust association was found 
between childhood aggression and hostile attribution show-
ing that the relationship between aggressive behavior and 

hostile attribution was stronger in emotionally engaging situ-
ations [26]. In child CBT treatment, the components that 
target these difficulties include emotion awareness, emotion 
regulatory skills, social- and cognitive problem-solving 
skills training and perspective taking.

The effectiveness of PMT combined with child CBT com-
pared to PMT only on disruptive behavior problems has been 
examined in a few intervention studies: in a group setting 
for younger children 4–8 years [27, 28] and in an individual 
format for children aged 8–12 years [29]. One-year follow-
ups of child CBT and PMT compared to PMT effective-
ness have shown mixed results. Two of the studies showed 
significantly reduced behavior problems in the combined 
treatment compared to PMT only [28, 29] while one of the 
studies showed no significant differences between the com-
bined versus the single treatment in behavioral outcomes 
[27]. In addition, PMT combined with child CBT has also 
been found to increase social skills [28, 29] and to improve 
parental strategies [27]. Long-term effects of group-based 
child CBT combined with PMT have not been examined for 
children aged 8–12 on clinical levels of disruptive behavior 
disorders.

For clinical utility, there is a need to differentiate between 
treatments that generally work for a disruptive child and her/
his family, and how treatments work when individual char-
acteristics are considered. In meta-analyses, PMT programs 
have been found to be equally effective for families with 
high and low socioeconomic status immediately post treat-
ment [30, 31], but treatment gains were harder to sustain for 
disadvantaged families [31]. Parental level of education has 
further not been found to moderate treatment results [32]. 
Concerning child characteristics, severity of child behav-
ior problems before PMT is initiated has been associated 
with larger reductions in behavior problems [32, 33]. A high 
number of ODD symptoms in childhood has been associ-
ated with increasingly poor functioning in relationships 
with peers, partners and parents in adult life [34]. Child age 
[35] and gender differences [18] have been reported not to 
moderate treatment effects in meta-analyses examining PMT 
effectiveness in clinical and subclinical populations. Further, 
a common comorbid diagnosis with disruptive behaviors is 
Attention Deficit Hyperactivity Disorder (ADHD) [1, 4]. 
Comorbid ADHD has not been found to moderate treat-
ment effects of PMT in an individual participant data meta-
analysis [36]. To conclude, a firm knowledge base supports 
short term treatment effectiveness of PMT for treatment of 
children with disruptive behavior. There is however a need 
for studies that shed light on the long-term effectiveness of 
PMT in clinical samples, as well as PMT in combination 
with group child CBT, and studies that investigate the mod-
erating effect of baseline characteristics of children.

The current study presents data from a 1- and 2-year fol-
low-up of a clinical trial conducted in Swedish child- and 
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adolescent psychiatry [37, 38]. In the trial, children aged 
8–12 diagnosed with ODD, CD or disruptive behavior NOS, 
were randomized to (1) the Swedish group-based PMT pro-
gram KOMET or (2) to KOMET combined with the child 
group-based CBT program, Coping Power Program (CPP), 
in this article called KOMET with CPP. Komet is a Swed-
ish group-based PTP program for parents that consists of 
11 group sessions of two and a half hours each with 6 fami-
lies (parents of 6 target children) in each group [39]. The 
Komet program includes the treatment components found 
in most PMT programs aiming to increase positive par-
ent–child interaction and reduce disruptive behavior: Play 
or positive time together with the child, training in giving 
clear instructions/commands, praise and rewards to increase 
reinforcement on positive behavior, reducing the reinforce-
ment of negative behavior by not focusing on minor disrup-
tive behaviors, handling anger outburst calmly, and using 
non-punitive consequences. The child CBT program used 
was the child-component of CPP [40]. The CPP is a manual-
based group CBT intervention for children 8–14 years old. 
In CPP, children are trained in emotion regulation, anger 
management skills, social problem-solving skills, perspec-
tive taking, social skills and handling group pressure.

As previously reported, the effectiveness pre- to post 
treatment showed no significant differences in behavior 
problems post treatment, while social skills were signifi-
cantly increased in the KOMET with CPP group compared 
to KOMET only [38]. In moderator analyses, children with 
high levels of behavior problems, manifested by high num-
ber of ODD diagnostic criteria fulfilled according to clini-
cian-rated diagnostic interview, and children with high lev-
els of clinician-rated risk for future antisocial development, 
benefitted significantly more from the combined treatment 
group compared to PMT only in reduced behavior problems. 
In addition, the group of children with a high number of 
clinician-rated ODD symptoms benefitted more from the 
combined treatment compared to PMT only in significantly 
increased social skills.

Aims and Research Hypothesis

The overall aim of the present study was to investigate the 
treatment effects from treatment termination to the 2-year 
follow-up of KOMET with CPP compared to KOMET only 
in reducing child conduct problems and increasing social 
skills, as well as in improving parenting behaviors. Our first 
hypothesis was that the combined treatment, KOMET with 
CPP would be more effective in reducing child disruptive 
behavior compared to KOMET only in the long-term. Our 
second hypothesis was that the significantly increased social 
skills at post assessment for children in the KOMET with 
CPP-group compared to KOMET, would be sustained during 

follow-up. Our third hypothesis was that the combined treat-
ment would yield less parental stress and improved paren-
tal strategies compared to PMT only during the follow-up 
period. Our fourth hypothesis was that for children with 
severe ODD, the significantly reduced behavior problems 
and increased social skills post treatment would remain 
during the follow up period. We further hypothesized that 
there would be no moderator effect of comorbid ADHD, 
prescribed medication at baseline, or gender.

Method

Trial Design

The study was a 2-year follow-up of a clinical study with 
a randomized controlled design. In the present study, the 
data analyzed are parent rated questionnaires collected at 
baseline (T1), post treatment (T2), one year after treatment 
termination (T3), and two years after treatment termination 
(T4). The study was approved by the regional ethics review 
board in Stockholm and registered on Current Controlled 
Trials www.​isrctn.​com (ISRCTN10834473).

Participants

A total of 120 children, 8–12 years old, diagnosed with 
ODD, ODD combined with CD or disruptive behavioral 
disorder NOS, were enrolled in the study. Exclusion criteria 
were (a) autism (b) intellectual disability or (c) severe other 
psychiatric comorbid disorders that required treatment. See 
Table 1 for participant characteristics. For the present study, 
parent-rated baseline data were available for 118 children 
(KOMET, n = 55 and KOMET with CPP, n = 63), since in 
two cases, parent-rated data was lost at baseline due to an 
administrative mistake. In the KOMET condition 29 (52.7%) 
of the families randomized participated in assessment at T3 
and 31 (56.4%) at T4. In the KOMET with CPP condition, 
42 (66.7%) of the families randomized participated in assess-
ment at T3 and 52 (82.5%) at T4. In Fig. 1, the flow of par-
ticipants from inclusion to the 2-year follow-up is illustrated. 

Procedure

Children were recruited from six child- and adolescent psy-
chiatric outpatient clinics in mid-Sweden. For the present 
study of follow-up effects, parents filled out rating scales 
through an internet-based secure homepage. The follow-up 
assessments were part of the trial design, to which the par-
ents had given their consent. The parents were given the 
option to fill out rating scales in paper format, and if that 
format was preferred the material was sent via regular mail 
with a pre-payed return envelope. In the case parents did not 

http://www.isrctn.com
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fill out the questionnaires, contact was made via phone to 
see if help was needed with login, other technical support 
or if there were other reasons for not completing the ques-
tionnaires. In the case both parents had filled out the rating 
scales at all time points, data from one parent was randomly 
chosen to be included in the dataset. In the case one parent 
had filled out the rating scales at more time-points than the 
other, this parent was chosen to be part of the follow-up 
dataset. Compared to the pre-post study, 18 of the parents 
were interchanged to include the parent that participated 
with most data.

Treatments

The PMT program used in this study was the Swedish PMT 
program KOMET [39]. KOMET is a group treatment for 
parents, led by two group leaders, consisting of 11 group 
sessions of two and an half hours each with six families 
(parents of 6 children) in each group. The child CBT pro-
gram used was a Swedish adaption of the child-component 
of the Coping Power Program, a manual-based group CBT 
intervention for children 8–12 years old [40, 41].

Measures

Primary Outcome Measure

The primary outcome in the present study was the opposi-
tional/defiant subscale of the Disruptive Behavior Disorder 

rating scale rated by parents (DBD-ODD) [42]. The ODD 
subscale consists of eight items that corresponds to the diag-
nostic criteria of the ODD diagnosis ranging from range 
from 0–3, from “not at all “ to “very much”. (Chronbach’s 
alphas at T1-T4 ranged from α = 0.79 to 0.90 from pre to 
2 years follow-up).

Secondary Outcome Measures

Social skills were measured with three different measures. 
The first, the  Social Competence Scale-Parent version 
(P-COMP) [43], was a 12-item-scale that assesses child 
emotion regulation skills such as “controlling temper when 
there is a disagreement” and prosocial communication skills 
such as “resolves problems with friends alone”. The measure 
has a 5-point scale, from “not at all” to “very well” (α = from 
0.84 to 0.90). The second measure was the SDQ prosocial 
scale [44] which captures a child’s capacity to consider other 
people’s feelings and child helpfulness towards others such 
as “helpful if someone is being hurt” and “kind to younger 
children” (α = from 0.70 to 0.75). The third measure was a 
modified version of the Social Skills Rating System (SSRS) 
[45], which captures prosocial competence such as helping 
others, complying with rules, asking others for information, 
ability to communicate with adults and responding appro-
priately to teasing. In the present study the total scale was 
used (α = from 0.82 to 0.90).

To assess parental strategies, we used the Parenting 
Practices Interview (PPI) [46]. In the present study, two 

Table 1   Characteristics and demographics of participants included in the study

ODD = Oppositional Defiant Disorder; DBD NOS = Disruptive behavior disorder not otherwise specified  (in this study children who fulfill 3 
diagnostic criteria of ODD); 7 or 8 ODD symptoms = children who fulfill 7 or 8 DSM-5 diagnostic criteria for ODD; CD = Conduct disorder; 
ADHD = Attention Deficit Hyperactivity Disorder; Parents with post graduate education = Proportion of parents with university level of educa-
tion
*p-value based on Fisher’s Exact Test

Characteristics Total 
n = 118
M (SD)/n (%)

KOMET 
n = 55
M (SD)/n (%)

KOMET with CPP 
n = 63
M (SD)/n (%)

Statistics

t- test/χ2

KOMET vs. 
KOMET with CPP

p-value

Child characteristics
 Mean age (SD) 9.34 (1.22) 9.36 (1.29) 9.33 (1.16) t(114) = .11 .91
 Number of boys 88 (74.6%) 40 (72.7%) 48 (76.2%) χ2 (1) = .19 .66
 Mean ODD symptoms (SD) 5.38 (1.41) 5.29 (1.44) 5.46 (1.40) t (116) = − .65 .52
 Children with ODD diagnosis 106 (89.8%) 48 (87.3%) 58 (92.1%) χ2 (1) = .74 .39
 Children with 7 or 8 ODD symptoms 27 (22.9%) 12 (21.8%) 15 (23.8%) χ2 (1) = .07 .80
 Children with ODD and comorbid CD 5 (4.2%) 2 (3.6%) 3 (4.8%) χ2 (1) = .09 1.00*
 Children with DBD NOS diagnosis 12 (10.2%) 7 (12.7%) 5 (7.9%) χ2 (1) = .74 .39
 Children with ADHD 78 (66.1%) 35 (63.6%) 43 (68.3%) χ2 (1) = .28 .60

Parent/family characteristics
 Parents with post graduate education 56 (47.5%) 27 (49.1%) 29 (46.0%) χ2 (1) = .11 .74
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subscales were used: the Harsh and inconsistent disciplines 
subscale that assesses harsh as well as submissive responses 
to child misbehavior (15 items, α ranged from 0.76 to 0.83) 
and the Praise and Incentives subscale (11 items, α ranged 
from 0.70 to 0.74) that evaluates the extent to which parents 
responds with hugs, praises, and rewards when a child shows 
desired or expected behavior.

To assess parental stress, we used the Perceived Stress 
Scale (PSS) [47]. This is a 14-item scale targeting the degree 
to which situations in life are appraised as stressful. In the 
present study a short version of 10 items was used (range 
0–4 from “never” to “very often”, α ranged from 0.84 to 
0.89).

Moderators/Predictors of Treatment Effects

The moderators investigated in this study were clinician-
rated severity of ODD, ADHD, prescribed medicine at 
baseline, and gender. The severity of ODD at baseline 
was evaluated with the Kiddie-SADS, Present and Life-
time Diagnosis (Version P/L), a semi-structured diagnostic 
interview [48]. The assessments were made by psycholo-
gists with several years of experience from clinical child 
and adolescent psychiatry. To identify children with the 
most severe problem level, the number of ODD diagnos-
tic criteria fulfilled was used to divide the sample into 
two groups: (1) light to moderate problems with three 
to six diagnostic criteria fulfilled (n = 91) and (2) severe 
problems with seven to eight diagnostic criteria fulfilled 
(n = 27). This dichotomous variable was then entered as 
a moderator in the regression analyses. In addition to the 
dichotomization into two groups, we also explored number 

Completed 12 month-measurement (n = 42, 67%)   
Lost to follow-up (n = 21) 

Completed post-measurement (n = 59, 94%)  
Lost to follow-up (n = 4) 

Excluded (n = 16)
Not meeting inclusion criteria (n = 8)
Declined to participate (n = 8)

Completed post-measurement (n = 41, 75%)    
Lost to follow-up (n = 14)

Allocated to PMT (n = 57)
Parent data available pre treatment (n = 55)
Started allocated intervention (n = 50)

Allocated to PMT + child CBT (n = 63)
Started allocated intervention (n = 63)

Allocation

Post-measurement

Assessed for eligibility (n = 136)
)

Enrollment

Analyzed (n = 55) Analyzed (n = 63)

Declined to participate (n = 6)

12 month 

Completed 24 month-measurement (n = 52, 83%)   
Lost to follow-up (n = 11) 

Scheduled for assessment (n = 142)

Completed 12 month-measurement (n = 29, 53%) 
Lost to follow-up (n = 26) 

Completed 24 month-measurement (n = 31, 56%) 
Lost to follow-up (n = 24) 

Analyzed

24 month 

Randomized (n = 120)

Fig. 1   Flow chart
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of criteria as a continuous moderating variable (e.g., val-
ues between three and eight). ADHD diagnosis at baseline 
was evaluated with the Kiddie-SADS. Prescribed medicine 
was measured using a dichotomous question (yes/no) at 
baseline, where parents were asked if their child had any 
prescribed medicine that they took regularly.

Data Analysis

Statistical analyses were performed in SPSS version 25 
and in the R software program [49]. Linear mixed mod-
els (LMM) were applied to analyze the long-term effects 
of the two treatments. LMMs are adequate when analyz-
ing repeated measurement data and also involve the benefit 
of not deleting participants with an incomplete number of 
observations [50]. In the analysis of long-term treatment 
effects, we performed the LMMs in two ways. First, we 
examined treatment effects over the whole time period (T1 
to T4). Due to the partly large amount of attrition during the 
follow-up period, we additionally explored attrition and its 
possible effect on the long-term outcome. Following the pro-
cedure described by Hedeker and Gibbons [50], we entered 
a dummy-coded variable of attrition (that is, missing or non-
missing at the 2-year follow-up) into the LMM evaluating 
the outcome. Then, we specifically examined the treatment 
effects over the follow-up period (T2 to T4) in segmented 
LMMs, that is, partitioning the time variable into a sepa-
rate treatment-interval, and a follow-up interval. Additional 
analyses controlling for the attrition effects were not possi-
ble to perform on the follow-up period as participants with 
missing data did not contribute to the follow-up data. Effect 
sizes (Cohen's d) were estimated based on the beta-estimates 
obtained from the LMMs. Thus, within-group effect sizes 
were calculated by multiplying the beta-coefficient of time 
with number of months (to estimate the change in scores 
over the whole time period), and dividing with the pooled 
standard deviation of the measure at the pre-assessment 
[51]. Between-group effect sizes were calculated similarly, 
however, by using the time by treatment interaction beta-
coefficient. To explore possible effects of the heterogeneity 
of the study sample, we additionally ran sensitivity analy-
ses for all outcome measures excluding participants with a 
comorbid conduct disorder and participants with a DBD-
NOS diagnosis.

Further, we examined the Reliable Change Index (RCI) 
[52] to interpret the clinical significance of the effect in 
parent-rated ODD symptoms. Children whose parents 
completed the 2-year follow-up assessment were catego-
rized according to four categories: recovered; improved, 
unchanged, or deteriorated. Children who were reliably 
changed between T1 and T4 and moved from a clinical 
population to a non-clinical population were categorized as 
recovered. A reliable change was defined as the difference 

in the DBD-ODD scale between T1 and T4, divided by 
the standard error of the measure. An RCI below -1.96 or 
above 1.96 was considered a reliable statistical change at 
p < 0.05. A clinical population was defined as scores at or 
above the 95th percentile on the ODD-scale [42], gender 
and age-specific, in a Swedish normative sample (unpub-
lished data). Children who showed a reliable decrease but 
did not move from a clinical to a non-clinical population 
were categorized as improved. Children with no reliable 
change were categorized as unchanged, and children with 
a reliable increase of symptoms were categorized as dete-
riorated. Differences between groups were not tested using 
inferential statistic tests due to low power. We described the 
proportions of children in the different categories for both 
treatment arms separately, and also by subdividing into high 
or low clinician-rated baseline ODD.

Attrition Effects

Of the 118 children with complete baseline data, 71 (60.2%) 
participated in the one-year follow-up and 83 (70.3%) par-
ticipated in the 2-year follow-up. A Chi-square test showed 
no significant difference between the two treatment condi-
tions in proportion of participants lost to follow-up at one-
year follow-up (KOMET n = 26 [47.3%], and KOMET with 
CPP n = 21 [33.3%]). However, at the 2-year follow-up 
there was a significantly larger proportion lost to follow-
up in the KOMET condition (n = 24, [43.6%] compared to 
KOMET with CPP n = 11, [17.5%], p = 0.002). To under-
stand differences in patterns of attrition between the two 
treatment conditions, we analyzed baseline descriptive sta-
tistics by missingness separately for each treatment arm (see 
Table 2). First, in the KOMET condition only, a Chi-square 
test showed that a larger proportion of girls than expected 
was missing at the 2-year follow-up. No such difference 
was found in the KOMET with CPP condition. Further, 
in the group missing in the KOMET condition, there were 
significantly higher levels of baseline disruptive behaviors 
(DBD-ODD), significantly lower emotion regulation- and 
prosocial communication skills (P-COMP), and significantly 
higher skills in the positive parental strategies using praise 
and incentives (PPI Praise) compared to completers at the 
2-year follow-up assessment. In the KOMET with CPP con-
dition, there was significantly lower baseline prosocial com-
petence (SSRS) in the group missing at follow-up, compared 
to completers. This indicates that families in the KOMET 
condition who completed the follow-up assessment differed 
from the original sample, with lower levels of child behavior 
problems, higher child emotion regulation- and social com-
munication skills as well as more reported use of parental 
praise and incentives.
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Results

Long‑Term Effects on Behavior Problems

To examine our first hypothesis, if the combined treatment 
KOMET with CPP was more effective in reducing disrup-
tive behaviors compared to KOMET over the 1- and 2-year 
follow-up, we evaluated parent-rated ODD-symptoms in the 
DBD-ODD scale in a series of LMMs. In the LMMs, the 
KOMET condition was entered as the reference category. 
Means and standard deviations of the included outcomes in 
raw score format are presented in Table 3.

In the primary outcome (DBD-ODD), the LMM showed 
a significant main effect of time over the whole time period, 
pre to 24  months follow up (t274.6 = − 4.51, p < 0.001, 
d = − 0.80), interpreted as a large reduction in ODD-symp-
toms (i.e., in the reference treatment condition). We found 
no significant time by treatment interaction effect, meaning 
no significant difference between treatments was found from 
pretreatment over the follow-up period. When entering the 
dichotomized variable of attrition in the LMM, we found 
similar results (i.e., significant main effect of time and no 
significant time by treatment interaction effect when control-
ling for attrition).

When examining the follow-up period from post-assess-
ment to the 2-year follow-up, we found a significant main 
effect of time in the KOMET condition (t257.6 = − 2.07, 

p = 0.040, d = − 0.38), interpreted as a small reduction 
in ODD symptoms during the follow-up period. Fur-
ther, we found a significant time by treatment interaction 
(t255.7 = 2.08, p = 0.039, d = 0.49), between post and 2 years 
follow-up. When rerunning the same analysis using the 
KOMET with CPP as the reference category, we found no 
significant main effect of time from post to follow-up in the 
KOMET + CPP condition. Thus, the results showed that the 
KOMET with CPP condition remained stable from post to 
follow-up while the KOMET condition improved signifi-
cantly during the follow-up period reaching a similar result 
as the combined treatment.

Long‑Term Effects on Social Skills

According to the second hypothesis, we examined whether 
the significantly increased social skills seen during treatment 
in KOMET with CPP compared to KOMET in the origi-
nal study would remain at the 2-year follow-up. Regarding 
child emotion regulation- and social communication skills 
as measured by P-COMP we found a significant main effect 
of time over the whole time period (t273.2 = 2.78, p = 0.006, 
d = 0.50) but no significant time by treatment effect, indi-
cating that both treatment conditions showed moderately 
increased emotion regulation and prosocial communica-
tion skills between T1 and T4. Similar results were found 
when running the subsequent LMM controlling for attrition. 

Table 2   Attrition analysis 
of baseline data for study 
completers versus families 
missing at the 2-year follow-up

a Families with data at the 24-month follow-up assessment
b  Families with missing data at the 24-month follow-up assessment
c Difference between Completers and Missing. Welch two sample t-tests for continuous variables and Fish-
er’s Exact Test for categorical variables
*p < .05, **p < .01, Higher Education % = Proportion university level of education compared to ele-
mentary + high school level of education. ODD-risk % = Percentage children with severe ODD; DBD 
ODD = The Parent/Teacher Disruptive Behavior Disorder  rating scale – Oppositional Defiant Disorder 
scale; P-COMP = Social Competence Scale- Parent; SSRS = Social Skills Rating System total scale; SDQ 
prosocial = Strengths and Difficulties Questionnaires Prosocial scale; PSS = Perceived Parental Stress; PPI 
Harsh = Parenting Practices Interview, Harsh and inconsistent discipline scale; PPI Praise = Parenting Prac-
tices Interview, Praise and incentives scale

Baseline variables KOMET KOMET + CPP

Completersa

(n = 31)
Missingb

(n = 24)
p-value c Completersa

(n = 52)
Missingb

(n = 11)
p-value c

Girls (%) 16.1% 41.7% .035* 23.1% 27.3% .714
Higher Education (%) 58.1% 37.5% .130 51.9% 18.2% .052
ODD risk (%) 19.4% 25.0% .615 21.2% 36.4% .435
DBD-ODD (Mean (SD)) 12.5 (3.5) 15.8 (5.0) .008** 13.6 (4.0) 15.5 (3.4) .113
SDQ prosocial (Mean (SD)) 6.0 (2.0) 6.1 (1.9) .815 5.8 (2.1) 5.1 (1.0) .100
P-COMP (Mean (SD)) 30.6 (7.1) 25.3 (6.7) .007** 28.0 (5.7) 25.1 (6.7) .195
SSRS (Mean (SD)) 49.2 (10.5) 45.0 (8.4) .106 47.6 (10.7) 39.9 (7.5) .011*
PSS (Mean (SD)) 26.3 (5.2) 28.7 (5.7) .118 28.4 (6.7) 30.6 (6.6) .321
PPI Harsh (Mean (SD)) 36.0 (9.4) 35.1 (11.5) .752 30.8 (9.4) 38.5 (13.7) .100
PPI Praise (Mean (SD)) 34.2 (8.8) 39.0 (7.3) .033* 35.2 (9.9) 37.5 (7.1) .364
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Looking at the follow-period only, we found no significant 
main effect of time, nor time by treatment interaction effect.

When it comes to child capacity to consider other people’s 
feelings and child helpfulness as measured by SDQ prosocial 
scale, we observed no significant main effect of time, nor 
time by treatment interaction effect. Consequently, no long-
term effect on the SDQ prosocial scores was found between 
T1 and T4. Similar results were found when controlling 
for attrition. Further, we found no significant main effect 
of time over the 2-year follow-up period, however, a sig-
nificant time by treatment interaction effect (t262.8 = − 2.32, 
p = 0.020, d = − 0.51). When rerunning the same analysis 
using the KOMET with CPP as the reference category, we 
found a significant main effect of time from post to follow-up 
in the KOMET + CPP condition (t262.8 = − 3.57, p < 0.001, 
d = − 0.59). Thus, the results showed that the significant 
increase in SDQ prosocial during the treatment period in 
the KOMET + CPP condition regressed during the follow-up 
period while the KOMET condition remained unchanged.

Finally, regarding prosocial competence as measured by 
SSRS, we found a significant main effect of time over the 
whole time period (t273.2 = 2.22, p = 0.028, d = 0.39) but no 
time by treatment interaction effect, indicating that both 
conditions showed a small increase in prosocial compe-
tence between T1 and T4. However, when controlling for 
attrition, the main effect of time was no longer significant 

(t261.9 = 1.70, p = 0.090, d = 0.31). Over the follow-up period 
we found no significant main effect of time, however, a sig-
nificant time by treatment interaction effect (t256.2 = − 2.02, 
p = 0.045, d = − 0.45), indicating that the KOMET + CPP 
condition showed a relative decrease in prosocial compe-
tence compared to the KOMET condition during the follow-
up period.

Long‑Term Effects on Parenting Strategies 
and Stress

According to the third hypothesis, we examined if the 
KOMET with CPP would yield improved parental strate-
gies and less parental stress compared to KOMET at the 
2-year follow-up. Regarding harsh parenting, we found a 
significant main effect of time over the whole time period 
(t273.8 = − 3.46, p < 0.001, d = − 0.53) but no significant 
time by treatment interaction effect, indicating a moderate 
decrease in harsh parenting over the whole time period in 
both treatment conditions. Similar results were found when 
controlling for attrition. No significant main effect of time, 
or time by treatment interaction effect was found over the 
follow-up period, meaning no significant changes in harsh 
parenting in any of the treatment conditions over the follow-
up period.

Table 3   Means and standard deviations in PMT and PMT with child CBT from pre-treatment to two years follow up, and between-group effect 
sizes (standardized mean differences, Cohen’s d) at the 2-year follow-up

a A negative effect-size indicate an advantage to the PMT condition
DBD ODD = The Parent/Teacher Disruptive Behavior Disorder  rating scale – Oppositional Defiant Disorder scale, P-COMP = Social Compe-
tence Scale-Parent, SSRS = Social Skills Rating System total scale, SDQ prosocial = Strengths and Difficulties Questionnaires Prosocial scale; 
PPI harsh = Parenting Practices Interview harsh and inconsistent discipline; PPI Praise = Parenting Practices Interview praise and incentives 
scale; PSS = Perceived Parental Stress

Measure PMT PMT with Child CBT 2 YEAR Between 
group effect size

PRE
n = 55

POST
n = 41

1 YEAR
n = 29

2 YEAR
n = 31

PRE
n = 63

POST
n = 59

1 YEAR
n = 42

2 YEAR
n = 52

M (SD) M (SD) M (SD) M (SD) M (SD) M (SD) M (SD) M (SD) Cohen’s da

[95% CI]

Child behavior problems
 DBD 

ODD
13.95 (4.49) 11.30 (5.00) 11.07 (5.34) 9.03 (4.15) 13.94 (3.98) 10.86 (4.73) 10.54 (5.49) 10.90 (5.79) -0.37 [-0.82, 0.08]

Child social skills
 P-COMP 28.29 (7.34) 30.50 (7.82) 32.96 (7.44) 33.43 (7.05) 27.52 (5.92) 33.14 (8.10) 32.24 (8.34) 33.22 (7.96) -0.02 [-0.47, 0.42]
 SDQ 

Prosocial
6.05 (1.93) 6.29 (2.21) 5.90 (2.54) 6.39 (2.32) 5.70 (2.01) 6.63 (2.0) 5.90 (2.04) 5.73 (2.15) -0.30 [-0.74, 0.15]

 SSRS 47.40 (9.76) 48.63 (11.10) 50.61 (9.90) 52.66 (15.49) 46.20 (10.56) 51.39 (12.08) 49.10 (13.54) 49.94 (12.76) -0.19 [-0.64, 0.25]
Parental skills and competences
 PPI Harsh 35.60 (10.24) 24.90 (7.70) 26.54 (7.31) 28.29 (9.84) 32.10 (10.53) 23.69 (8.21) 26.57 (10.17) 25.40 (9.03) 0.31 [-0.14, 0.75]
 PPI Praise 36.27 (8.44) 41.90 (7.72) 37.61 (7.73) 37.29 (8.76) 35.59 (9.46) 39.81 (8.61) 37.71 (7.52) 36.96 (7.68) -0.04 [-0.48, 0.40]
 PSS 27.28 (5.47) 24.66 (7.05) 23.93 (7.04) 25.70 (6.27) 28.77 (6.67) 25.10 (6.58) 25.98 (6.65) 25.62 (6.69) 0.01 [-0.43, 0.46]
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When examining parental praise, we found no signifi-
cant main effect of time, nor time by treatment interaction 
effect over the whole time period, meaning none of the treat-
ment conditions showed changes in parental praise between 
T1 and T4. Similar results were found when controlling 
for attrition. We found a significant small main effect of 
time over the follow-up period (t263.7 = − 2.82, p = 0.005, 
d = − 0.42), indicating a small decrease in parental praise. 
No time by treatment interaction effect was found, indicating 
no significant difference between treatment conditions over 
the follow-up period. When it comes to parental stress, we 
found no significant main- or interaction effect, neither over 
the whole time period nor over the follow-up period.

Moderators of Long‑Term Effects

Regarding the moderator high vs. low ODD severity, 22.9% 
of the children were rated high in ODD severity at baseline 
(21.8% [n = 12] in the KOMET condition and 23.8% [n = 15] 
in the KOMET with CPP condition). At the 2-year follow-
up, 20.5% of the families had children with a high number of 
ODD criteria at baseline, 19% [n = 6] in the KOMET condi-
tion, and 21% [n = 11] in the KOMET with CPP condition.

When entering the dichotomous variable high/low to 
moderate baseline ODD in the LMM evaluating DBD-ODD 
(over the whole period), we found a significant three-way 
interaction effect of time × treatment × high/low baseline 
ODD (t268.9 = − 2.46, p = 0.014). This indicated that the dif-
ference between treatments over time was moderated by high 
ODD-symptoms. Regarding the different measures of social 
skills (P-COMP, SSRS, SDQ-prosocial), we found a signifi-
cant three-way interaction effect of time × treatment × high/
low ODD on the P-COMP (t266.4 = 1.98, p = 0.049) and the 
SDQ-prosocial subscale (t275.7 = 2.95, p = 0.003). However, 
when exploring severity of ODD at baseline as a continuous 
variable, we found no significant moderation effect (three-
way time × treatment × ODD criteria interaction for DBD-
ODD, P-COMP, SDQ-prosocial, or SSRS.

A total of 66.1% of the children had ADHD at baseline 
(63.6% [n = 35] in the KOMET condition and 68.3% [n = 43] 
in the KOMET with CPP condition). When entering ADHD 
in the LMMs evaluating DBD-ODD, P-COMP, SSRS, and 
SDQ-prosocial over the whole period, we found no evidence 
that ADHD moderated the effect for any of the outcomes.

In 43.2% of the children, parents reported them hav-
ing a prescribed medication at baseline (36.4% [n = 20] in 
the KOMET condition and 49.2% [n = 31] in the KOMET 
with CPP condition). We found no evidence that prescribed 
medication at baseline moderated the effect on DBD-ODD; 
P-COMP, SSRS, or SDQ-prosocial over the whole period.

Regarding gender, 27.3% were girls in the KOMET con-
dition and 23.8% in the combined condition at baseline, 
whereas 16.1% (n = 5) of the girls that remained in the study 

were in the KOMET condition and 23.1% (n = 12) in the 
combined condition at the 2-year follow-up. We entered the 
dichotomous variable gender as moderator in the LMMs 
evaluating DBD-ODD and the three measures of social 
skills. We found a significant moderating effect only in one 
outcome, the SSRS where girls in the KOMET with CPP 
conditions benefitted significantly more compared to girls 
in the KOMET condition (t276.8 = 2.28, p = 0.020).

Sensitivity Analyses

When excluding the participants who met criteria for CD 
and participants with a DBD-NOS diagnosis at baseline, we 
found no important differences in the results compared to the 
results of the full sample (Supplementary Tables S1 and S2). 
The only observed differences were that, although similar 
effect-sizes, the main and interaction effects on DBD-ODD, 
and the interaction effect on SSRS did not reach statistical 
significance.

Clinically Significant Change

To additionally explore our first hypothesis regarding change 
in disruptive behavior, we analyzed clinically significant 
change for the primary outcome, DBD-ODD. In the sub-
sample of children with complete data (N = 83), it appeared 
that children in the KOMET with CPP condition recovered 
to a larger degree whereas there was no difference between 
the conditions for those who improved (see Table 4). A 
larger proportion in the KOMET condition was unchanged 
compared to the KOMET with CPP group. Further, a larger 
proportion had deteriorated in the KOMET with CPP con-
dition compared to the KOMET condition. Furthermore, in 
an exploratory subgroup analysis of clinically significant 
change divided by level of clinician-rated ODD symptoms 
at baseline, it appeared that children with high number of 
ODD symptoms at pre-assessment improved more in the 
KOMET with CPP condition, while children with low to 
moderate ODD were similarly recovered/improved in both 
treatment condition, but fewer deteriorated in the KOMET 
condition, see Table 4.

Discussion

This study aimed to evaluate the long-term treatment effects 
of KOMET combined with CPP compared to KOMET only 
in children, 8–12 years, with disruptive behavior disorders 
in a clinical child- and adolescent psychiatric context. In 
this article, the follow-up effects from post-treatment to 
2-year follow-up are described. At baseline, there were no 
significant differences between the groups in any of the out-
come variables. At post-treatment, as we have previously 
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reported, a significant time x group interaction benefitting 
KOMET with CPP compared to KOMET was found in two 
measures of social skills, PCOMP and SDQ prosocial. This 
implies that the two groups differed in the social skills out-
comes at post-treatment with a larger improvement seen in 
KOMET with CPP.

Our first hypothesis was that children in KOMET with 
CPP would benefit more in terms of reduced disruptive 
behavior over time compared to KOMET. This hypothesis 
was not confirmed. Over time, there were no significant dif-
ferences between the two treatment conditions in parent-
rated ODD symptoms, the DBD-ODD scale from T1 to T4. 
When comparing the results of the behavioral outcome in 
this study to previous studies examining the additive effect 
of child CBT to PMT for the same age group, this study 
did not show as clear results as those shown by Kazdin 
et al. [29], where parent-rated disruptive behavior in the 
individual PMT with child CBT condition improved more 
compared to the individual PMT condition at the 1-year 
follow-up. Our results are more similar to the Norwegian 
study by Larsson et al. [27] where adding group child CBT 
to PMT showed no additional effect compared to PMT only 
for younger children.

In an exploratory calculation of proportion with reliable 
clinical change in DBD-ODD in the subsample with com-
plete data, a larger proportion of children in the KOMET 
with CPP condition had recovered or improved compared 
to the children in the KOMET only condition. However, the 
proportion of children that had deteriorated was also larger 

in the KOMET with CPP group compared to KOMET. The 
proportion of deteriorated children in PMT with CPP is in 
line with rates of deterioration found in other studies on 
treatment effects of PMT at 18 [53] and 24 months follow-
up [54]. Some of the variations in reliable clinical change 
could be explained by the level of difficulties in disruptive 
behavior before treatment, where children with high lev-
els of clinician-rated ODD symptoms were recovered and 
improved to a larger extent in the KOMET with CPP condi-
tion. The large proportion of children missing at the 2-year 
follow-up in the KOMET condition in the high ODD group, 
(50%), compared to the KOMET with CPP condition (27%), 
restricts our possibilities to draw firm conclusions.

The second hypothesis was that children in KOMET com-
bined with CPP would show increased social skills com-
pared to children in KOMET only and that this effect would 
remain over time. This hypothesis was not confirmed since 
there were no significant differences between the two condi-
tions in any measure of social skills, and the only measure 
of social skills that improved significantly from baseline to 
2-year follow-up was the measure of emotion regulation- and 
social communication skills (PCOMP). The PCOMP results 
are in proximity to those of Drugli et al. [55] and Webster 
Stratton and Hammond [28], where both PMT and PMT 
with child CBT showed significant improvements in social 
skills over time but there were no difference between treat-
ment conditions at the one-year follow-up.

When it comes to time-point of improvement in emotion 
regulation and social communication, a difference between 

Table 4   Clinically significant 
according to Jacobson and 
Truax (1991) between baseline 
and 24-months follow up in 
participants with complete data 
at two years follow-up

Measure DBD ODD = The Parent/Teacher Disruptive Behavior Disorder rating scale – Oppositional Defi-
ant Disorder scale
Recovered = Children who were reliably changed between T1 and T4, and moved from a clinical popula-
tion to a non-clinical population; Improved = children who showed a reliable decrease, but did not move 
from a clinical to a non-clinical population; Unchanged = children with no reliable change; Deterio-
rated = children with a reliable increase in symptoms; Low to moderate ODD at baseline = children who 
fulfill 3 to 6 DSM-5 diagnostic criteria for ODD; Severe ODD at baseline = children who fulfill 7 or more 
DSM-5 diagnostic criteria for ODD

Sample Category KOMET
n (%)

KOMET + CPP
n (%)

Total sample (n = 83) Recovered 8 (26%) 18 (35%)
Improved 7 (23%) 10 (19%)
Unchanged 14 (45%) 15 (29%)
Deteriorated 2 (6%) 9 (17%)

Low to moderate ODD at baseline (n = 66) Recovered 8 (32%) 14 (34%)
Improved 5 (20%) 7 (17%)
Unchanged 11 (44%) 11 (27%)
Deteriorated 1 (4%) 9 (22%)

Severe ODD at baseline (n = 17) Recovered 0 (0%) 4 (36%)
Improved 2 (33%) 3 (27%)
Unchanged 3 (50%) 4 (36%)
Deteriorated 1 (17%) 0 (0%)
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the treatments conditions was detected where the children 
in the KOMET with CPP improved during the treatment 
period while children in the KOMET condition reached 
the same treatment gains but over a longer period of time. 
It is not surprising to see an early and sustained effect in 
emotion regulation and social communication in PMT with 
CBT since emotion regulation skills explicitly were trained 
in the Coping Power Program, and sustained effects have 
been demonstrated in earlier research on child CBT com-
bined with PMT as outlined above. More surprising was the 
effect, however delayed, in the KOMET condition only. The 
results might be influenced by the fact that those who were 
missing at two years follow-up in the KOMET condition had 
significantly lower PCOMP ratings at baseline compared to 
those who remained in the study. It might however also be 
the case that PMT by itself results in improved child emotion 
regulation- and social communication skills. This is sup-
ported by a study by Hagen and Ogden [56] showing that 
low pre-treatment social skills predicted larger improvement 
in social skills following PMT post-treatment.

Contrary to expected, the significant improvement in 
KOMET with CPP during the treatment period in child 
helpfulness and capacity to consider others’ feelings as 
measured by the SDQ prosocial scale regressed during the 
follow-up period. SDQ prosocial targets more of an emo-
tionally empathic capacity that is not explicitly trained in 
Coping Power Program, compared to the extensive training 
in emotion regulation techniques and this might explain the 
regression. No effect at all was seen in the KOMET group 
which is not consistent with an earlier PMT study where an 
effect on SDQ prosocial behavior was seen over time [57]. 
Likewise surprising, no treatment effect was found in SSRS 
over time after controlling for attrition. SSRS is a multidi-
mensional measure of social skills whereas SDQ prosocial 
and PCOMP each measure different single dimensions of 
social skills [58]. Using the total score of SSRS as in this 
study, might conceal effects in the different dimensions of 
social skills. The result might however imply that PMT as 
well as PMT with child CBT produce immediate treatment 
effects but do not result in long-lasting effects two years after 
treatment in measures of child helpfulness and capacity to 
consider others’ feelings and prosocial behavior. Long-term 
evaluations of PMT effects on social skills are scarce and 
there is, to our knowledge, no other study with intact rand-
omization of PMT effects in a clinical sample with data on 
child social skills two years post treatment.

The third hypothesis, that the combined treatment would 
yield less parental stress and further improve parental strat-
egies compared to PMT only, was not confirmed. At post-
treatment, the groups in both treatment arms had improved 
with regard to reduced harsh parenting, increased parental 
praise and reduced parental stress. At two years follow-up, 
the initial reduction of harsh parenting in both treatment 

groups was stable but parental praise went back to pre-
treatment levels, and parental stress showed a small but 
non-significant decrease over time. This result is not seen 
in the literature where previous studies comparing child 
CBT with PMT compared to PMT only on parental skills 
and parental stress have shown significant effects over the 
treatment period that have been sustained during one-year 
follow-ups in both treatment groups [27, 28]. In addition, the 
Kazdin study showed that PMT with child CBT was signifi-
cantly better than PMT only in the parental outcomes [29]. 
The difference in results may however be explained by the 
longer follow-up period in current study. Furthermore, posi-
tive parenting has been suggested a key factor, mediating 
change in child behavior problem in a study by Gardner et al. 
[59], however on a short-term basis. Studies of long-term 
PMT effects are scarce and when long-term key parenting 
components were examined in a meta-analysis, no parenting 
program techniques were associated with stronger long-term 
effects [10]. More studies with long-term follow-up of PMT 
effects on disruptive behavior with regarding type of paren-
tal strategies are needed.

The fourth hypothesis, that children with high levels 
of ODD would benefit more from the KOMET with CPP 
condition compared to the KOMET condition at the 2-year 
follow-up was confirmed. However, this result must be con-
sidered with caution since it is derived from a smaller group 
of children with severe ODD at baseline and there was a 
large proportion of these children missing in the KOMET 
condition at the 2-year follow-up. Moreover, when number 
of baseline ODD diagnostic criteria fulfilled was calculated 
as a continuous moderator, no moderator effect was found, 
adding further uncertainty to the result. It is not obvious 
that the numbers of diagnostic criteria can be treated as a 
continuous variable but, as this result indicates, there was no 
linear relationship between number of ODD symptoms and 
treatment effectiveness while there might be a cumulative 
effect where children with a high number of ODD symptoms 
might have a larger effect. Further studies on this subgroup 
with a large number of ODD symptoms are needed to draw 
firm conclusions.

We found no evidence that children with ADHD, or chil-
dren that regularly took medication, benefitted more (or less) 
from the treatments compared to children without ADHD 
and medication. Also, we found no evidence of differen-
tial effects between the two treatments dependent on these 
two variables (i.e., ADHD and medication). These results 
are in line with a recent review concluding that there is no 
evidence that ADHD would reduce the effect of behavioral 
interventions on conduct problems [60]. Also, a recent treat-
ment study on children with CD found that medication for 
ADHD did not moderate treatment efficacy [61].

Gender was found to moderate social competencies as 
measured by SSRS showing a larger treatment effect for girls 
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in the KOMET with CPP condition compared to KOMET. 
This result needs to be taken with caution since there was a 
significant dropout of girls in the KOMET condition at the 
2-year follow-up.

Looking at treatment effects over time, it seems as if 
the different treatment conditions were equally effective in 
reducing disruptive behavior and improving emotion regula-
tion- and social communication skills, as well as in reduc-
ing harsh parenting. The only difference in effects between 
the two treatment arms that was detected was an earlier 
improvement in time in emotion regulation and social com-
munication in KOMET with CPP compared to KOMET. An 
earlier improvement in emotion regulation and social com-
munication might still be an important factor since it may 
help disruptive children to handle conflicts more efficiently 
and become more accepted in social contexts with prosocial 
peers and thereby reduce the risk of peer rejection. Training 
in emotion awareness, emotion regulation, and social- and 
cognitive problem-solving skills are likely to affect the irri-
tability symptoms in ODD such as tantrums more directly, 
compared to PMT where tantrums are handled with reduced 
attention as well as with more indirect methods such as 
improved relationship with parents, attention to prosocial 
behavior and to give clear and prepared instructions.

The findings in this study are important in the attempt 
to shed more light on the effects of adding child CBT to 
PMT. This study is the first to investigate the 2-year follow-
up effect of group CBT combined with PMT compared to 
PMT only for children 8–12 years with disruptive behavior 
disorders two years after treatment. The effectiveness of 
PMT combined with child CBT compared to PMT has been 
investigated previously at one-year post-treatment showing 
mixed results as shown above. One way of understanding 
the difference in effects could be the different treatment for-
mats, group vs. individual delivery. However, the question 
of format has been explored in a study where individual 
delivery of the Coping Power program was compared to 
group delivery on parent-rated disruptive behavior, finding 
no differences between the treatment modalities at one and 
four years post treatment on parent-rated disruptive behavior 
while teacher-ratings showed that children with lower ini-
tial self-regulation improved more in the individual format 
[62, 63]. Thus, the number of studies examining the additive 
effect of child CBT to PMT is still small, and there are dif-
ferences in format, age group addressed, as well as treatment 
results that still obscures a firm conclusion.

Limitations

There are several limitations to this study. One obvious 
being the large amount of attrition in the KOMET group at 
the 2-year follow-up, leaving 56% of the participants in the 
KOMET group and 83% in the KOMET with CPP group, 

which poses a threat to internal validity [64]. This missing-
ness leaves us with some uncertainty regarding the treatment 
effects. It is not possible to rule out that the large group 
of children missing at the 2-year follow-up in the KOMET 
group with significantly larger pretreatment difficulties in the 
primary outcome, would have impacted the long-term treat-
ment effect in the KOMET group if they were to remain in 
the study. Another limitation was that the study was under-
powered at start with 120 participants of the 130 anticipated, 
and power was further reduced by the large attrition. Moreo-
ver, the results at the 2-year follow-up are likely confounded 
by the natural maturation of the children and life events not 
controlled for in this study. Further, when exploring pre-
scribed medication as a moderator, we only had dichotomous 
data on which children that regularly took medication and no 
specification on what medication. Finally, a limitation is the 
lack of follow-up data from the children themselves. It would 
have been valuable to gain information about the usability 
of the skills trained in the Coping Power Program over time.

Conclusions

The 2-year follow-up of KOMET compared to KOMET 
with CPP for children with disruptive behavior disorder, 
8–12 years old, showed that the Swedish parent management 
training program KOMET was effective in reducing disrup-
tive behavior, increasing emotion regulation and prosocial 
communication, and reducing harsh parenting strategies and 
that these effects hold over a 2-year follow-up period. In the 
group where the child CBT program Coping Power Program 
was added to KOMET, an improvement was seen in emo-
tion regulation and prosocial communication skills in the 
KOMET with CPP group during the treatment period while 
children in the KOMET condition improved and reached the 
same result during the follow-up period. The study has also 
shed some light on the long-term effects of PMT on parental 
strategies and stress which is a valuable contribution in the 
field of PMT research where long-term follow-up studies 
are scarce. The study points out a need for future studies 
on the effects of child CBT combined with PMT, long-term 
effects of differing parental strategies in PMT outcomes, 
how the social skills trained in child CBT are sustained over 
time and if PMT by itself produces a sufficient increase in 
social skills.

Summary

For children with oppositional defiant disorder (ODD) up 
to twelve years of age, Parent management training (PMT) 
is recommended treatment and for school-aged children, 
child-directed cognitive behavior therapy (CBT) is also 
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recommended. The current study examined the 2-year fol-
low-up effects of PMT combined with the child CBT inter-
vention Coping Power Program (CPP) compared to PMT 
only in a randomized controlled trial in Swedish Child- and 
Adolescent Psychiatric setting. Participants were one hun-
dred and eighteen children, 8–12 years, with ODD, CD, or 
Disruptive Behavioral Disorder NOS. The results showed 
long-term effectiveness of both PMT and PMT combined 
with CPP in reduced disruptive behavior problems and harsh 
parenting strategies, and increased emotion regulation- and 
social communication skills. In the group where the child 
CBT was added to PMT, an improvement was seen in emo-
tion regulation and prosocial communication skills during 
the treatment period while children in the PMT condition 
improved and reached the same result during the follow-up 
period. To conclude, PMT with CPP did not in general pro-
vide significant benefits at the 2-year follow-up compared to 
PMT, apart from an improvement earlier in time regarding 
emotion regulation- and social communication skills.

Supplementary Information  The online version contains supplemen-
tary material available at https://​doi.​org/​10.​1007/​s10578-​021-​01306-3.

Acknowledgments  We want to thank the participating children and 
parents, and all group leaders for their work.

Funding  Open access funding provided by Karolinska Institute. This 
work was supported by Stockholm County Council and by grant from 
the Söderströmska-Königska Foundation SLS-312941.

Declarations 

Ethical Approval  The authors have no financial or proprietary interests 
in any material discussed in this article. All procedures involved in the 
study were in concordance with the ethical standards of the institutional 
committee and with the 1964 Helsinki declaration and its later amend-
ments of comparable ethical standards. Ethical approval number: Dnr 
2011/1587-31. Informed consent was obtained from all participants 
in the study.

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/.

References

	 1.	 American Psychiatric Association (2013) Diagnostic and statisti-
cal manual of mental disorders, 5th edn. American Psychiatric 
Association, Washington

	 2.	 Maughan B, Rowe R, Messer J, Goodman R, Meltzer H (2004) 
Conduct disorder and oppositional defiant disorder in a national 
sample: developmental epidemiology. J Child Psychol Psychiatry 
Allied Discip 45:609–621

	 3.	 Nock MK, Kazdin AE, Hiripi E, Kessler RC (2007) Lifetime prev-
alence, correlates, and persistence of oppositional defiant disorder: 
results from the National Comorbidity Survey Replication. J Child 
Psychol Psychiatry 48:703–713

	 4.	 Angold A, Costello EJ, Erkanli A (1999) Comorbidity. J Child 
Psychol Psychiatry 40:57–87

	 5.	 Christenson JD, Crane DR, Malloy J, Parker S (2016) The cost of 
oppositional defiant disorder and disruptive behavior: a review of 
the literature. J Child Fam Stud 25:2649–2658

	 6.	 Snell T, Knapp M, Healey A, Guglani S, Evans-Lacko S, Fer-
nandez J-L, Meltzer H, Ford T (2013) Economic impact of 
childhood psychiatric disorder on public sector services in 
Britain: estimates from national survey data. J Child Psychol 
Psychiatry 54:977–985

	 7.	 Burke JD, Waldman I, Lahey BB (2010) Predictive validity of 
childhood oppositional defiant disorder and conduct disorder: 
implications for the DSM-V. J Abnorm Psychol 119:739–751

	 8.	 National Institute for Health and Clinical Excellence (2017) 
Antisocial behaviour and conduct disorders in children and 
young people: Recognition and management. [NICE Guideline 
No 158] https://​www.​nice.​org.​uk/​guida​nce/​cg158

	 9.	 Fossum S, Handegård BH, Martinussen M, Mørch WT (2008) 
Psychosocial interventions for disruptive and aggressive behav-
iour in children and adolescents: a meta-analysis. Eur Child 
Adolesc Psychiatry 17:438–451

	10.	 Leijten P, Gardner F, Melendez-Torres GJ, van Aar J, Hutchings 
J, Schulz S, Knerr W, Overbeek G (2019) Meta-analyses: key 
parenting program components for disruptive child behavior. J 
Am Acad Child Adolesc Psychiatry 58:180–190

	11.	 Lundahl B, Risser HJ, Lovejoy MC (2006) A meta-analysis of 
parent training: moderators and follow-up effects. Clin Psychol 
Rev 26:86–104

	12.	 Serketich WJ, Dumas JE (1996) The effectiveness of behavio-
ral parent training to modify antisocial behavior in children: a 
meta-analysis. Behav Ther 27:171–186

	13.	 Leijten P, Melendez-Torres GJ, Gardner F, van Aar J, Schulz S, 
Overbeek G (2018) Are relationship enhancement and behavior 
management “The Golden Couple” for disruptive child behav-
ior? Two meta-analyses. Child Dev 89:1970–1982

	14.	 Dretzke J, Davenport C, Frew E, Barlow J, Stewart-Brown S, 
Bayliss S, Taylor RS, Sandercock J, Hyde C (2009) The clini-
cal effectiveness of different parenting programmes for children 
with conduct problems: a systematic review of randomized con-
trolled trials. Child Adolesc Psychiatry Ment Health 3:7

	15.	 Furlong M, McGilloway S, Bywater T, Hutchings J, Smith SM, 
Donnelly M (2012) Behavioural and cognitive-behavioural 
group-based parenting programmes for early-onset conduct 
problems in children aged 3 to 12 years. Cochrane Database 
Syst Rev 2:8225

	16.	 Leijten P, Gardner F, Landau S, Harris V, Mann J, Hutchings 
J, Beecham J, Bonin E-M, Scott S (2018) Research Review: 
Harnessing the power of individual participant data in a meta-
analysis of the benefits and harms of the Incredible Years par-
enting program. J Child Psychol Psychiatry 59:99–109

	17.	 Weber L, Kamp-Becker I, Christiansen H, Mingebach T 
(2019) Treatment of child externalizing behavior problems: a 

https://doi.org/10.1007/s10578-021-01306-3
http://creativecommons.org/licenses/by/4.0/
https://www.nice.org.uk/guidance/cg158


1125Child Psychiatry & Human Development (2023) 54:1112–1126	

1 3

comprehensive review and meta–meta-analysis on effects of 
parent-based interventions on parental characteristics. Eur Child 
Adolesc Psychiatry 28:1025–1036

	18.	 van Aar J, Leijten P, Orobio de Castro B, Overbeek G (2017) Sus-
tained, fade-out or sleeper effects? A systematic review and meta-
analysis of parenting interventions for disruptive child behavior. 
Clin Psychol Rev 51:153–163

	19.	 Fossum S, Handegard BH, Adolfsen F, Vis SA, Wynn R (2016) 
A meta-analysis of long-term outpatient treatment effects for chil-
dren and adolescents with conduct problems. J Child Fam Stud 
25:15–29

	20.	 Lochman JE, Powell NP, Boxmeyer CL, Jimenez-Camargo L 
(2011) Cognitive-behavioral therapy for externalizing disorders 
in children and adolescents. Child Adolesc Psychiatr Clin N Am 
20:305–318

	21.	 Derella OJ, Johnston OG, Loeber R, Burke JD (2019) CBT-
enhanced emotion regulation as a mechanism of improvement for 
childhood irritability. J Clin Child Adolesc Psychol 48:S146–S154

	22.	 Orobio De Castro B, Bosch JD, Veerman JW, Koops W (2003) 
The effects of emotion regulation, attribution, and delay prompts 
on aggressive boys’ social problem solving. Cognit Ther Res 
27:153–166

	23.	 Haselager GJT, Cillessen AHN, Van Lieshout CFM, Riksen-
Walraven JMA, Hartup WW (2002) Heterogeneity among peer-
rejected boys across middle childhood: developmental pathways 
of social behavior. Dev Psychol 38:446–456

	24.	 Dodge KA, Lansford JE, Burks VS, Bates JE, Pettit GS, Fontaine 
R, Price JM (2003) Peer rejection and social information-process-
ing factors in the development of aggressive behavior problems in 
children. Child Dev 74:374–393

	25.	 Lansford JE, Malone PS, Dodge KA, Pettit GS, Bates JE (2010) 
Developmental cascades of peer rejection, social information 
processing biases, and aggression during middle childhood. Dev 
Psychopathol 22:593–602

	26.	 Verhoef REJ, Alsem SC, Verhulp EE, De Castro BO (2019) Hos-
tile intent attribution and aggressive behavior in children revisited: 
a meta-analysis. Child Dev 90:e525–e547

	27.	 Larsson B, Fossum S, Clifford G, Drugli MB, Handegård BH, 
Mørch W-T (2009) Treatment of oppositional defiant and conduct 
problems in young Norwegian children: results of a randomized 
controlled trial. Eur Child Adolesc Psychiatry 18:42–52

	28.	 Webster-Stratton C, Hammond M (1997) Treating children with 
early-onset conduct problems: a comparison of child and parent 
training interventions. J Consult Clin Psychol 65:93–109

	29.	 Kazdin AE, Siegel TC, Bass D (1992) Cognitive problem-solv-
ing skills training and parent management training in the treat-
ment of antisocial behavior in children. J Consult Clin Psychol 
60:733–747

	30.	 Gardner F, Leijten P, Harris V, Mann J, Hutchings J, Beecham 
J et al (2019) Equity effects of parenting interventions for child 
conduct problems: a pan-European individual participant data 
meta-analysis. The Lancet Psychiatry 6:518–527

	31.	 Leijten P, Raaijmakers MAJ, de Castro BO, Matthys W (2013) 
Does socioeconomic status matter? A meta-analysis on parent 
training effectiveness for disruptive child behavior. J Clin Child 
Adolesc Psychol 42:384–392

	32.	 Leijten P, Raaijmakers M, Wijngaards L, Matthys W, Menting A, 
Hemink-van Putten M, Orobio de Castro B (2018) Understanding 
who benefits from parenting interventions for children’s conduct 
problems: an integrative data analysis. Prev Sci 19:579–588

	33.	 Menting AT, Orobio de Castro B, Matthys W (2013) Effectiveness 
of the incredible years parent training to modify disruptive and 
prosocial child behavior: a meta-analytic review. Clin Psychol Rev 
33:901–913

	34.	 Burke JD, Rowe R, Boylan K (2014) Functional outcomes of 
child and adolescent oppositional defiant disorder symptoms 

in young adult men. J Child Psychol Psychiatry Allied Discip 
55:264–272

	35.	 McCart MR, Priester PE, Davies WH, Azen R (2006) Differen-
tial effectiveness of behavioral parent-training and cognitive-
behavioral therapy for antisocial youth: a meta-analysis. J 
Abnorm Child Psychol 34:527–543

	36.	 Leijten P, Scott S, Landau S, Harris V, Mann J, Hutchings J, 
Beecham J, Gardner F (2020) Individual participant data meta-
analysis: Impact of conduct problem severity, comorbid atten-
tion-deficit/hyperactivity disorder and Emotional Problems, and 
maternal depression on parenting program effects. J Am Acad 
Child Adolesc Psychiatry 59:933–943

	37.	 Helander M, Lochman JE, Högström J, Ljótsson B, Hell-
ner C, Enebrink P (2020) Corrigendum to “The effect of add-
ing Coping Power Program-Sweden to Parent Management 
Training-effects and moderators in a randomized controlled 
trial” (Behaviour Research and Therapy (2018) 103 (43–52), 
(S0005796718300238), (10.1016/j.brat.2018.02.001)). Behav 
Res Ther 126:103536

	38.	 Helander M, Lochman J, Högström J, Ljótsson B, Hellner C, 
Enebrink P (2018) The effect of adding Coping Power Program-
Sweden to Parent Management Training-effects and moderators 
in a randomized controlled trial. Behav Res Ther 103:43–52

	39.	 Kling A, Forster M, Sundell K, Melin L (2010) A randomized 
controlled effectiveness trial of parent management training with 
varying degrees of therapist support. Behav Ther 41:530–542

	40.	 Lochman JE, Wells KC, Lenhart LA (2008) Coping power: child 
group, facilitator guide, vol 2. Oxford University Press, Oxford

	41.	 Lochman JE, Wells KC (2002) The Coping Power program at 
the middle school transition: universal and indicated prevention 
effects. Psychol Addict Behav 16(4S):S40-54

	42.	 Pelham WE, Gnagy EM, Greenslade KE, Milich R (1992) Teacher 
ratings of DSM-III-R symptoms for the disruptive behavior disor-
ders. J Am Acad Child Adolesc Psychiatry 31:210–218

	43.	 Conduct Problems Prevention Research Group (CPPRG) (1995) 
Psychometric properties of the social competence scale - Teacher 
and parent ratings. (Fast Track Project Technical Report). Uni-
versity Park, PA: Pennsylvania State University. https://​www.​fastt​
rackp​roject.​org

	44.	 Goodman R (2001) Psychometric properties of the strengths and 
difficulties questionnaire. J Am Acad Child Adolesc Psychiatry 
40:1337–1345

	45.	 Gresham FM, Elliot SN (1990) Social skills rating system: man-
ual. American Guidance Service, Circle Pines

	46.	 Webster-Stratton C, Reid MJ, Hammond M (2001) Preventing 
conduct problems, promoting social competence: a parent and 
teacher training partnership in Head Start. J Clin Child Psych 
30:283–302

	47.	 Cohen S, Kamarck T, Mermelstein R (1983) A global measure of 
perceived stress. J Health Soc Behav 24:385–396

	48.	 Kaufman J, Birmaher B, Brent D, Rao U, Flynn C, Moreci P, 
Williamson D, Ryan N (1997) Schedule for affective disorders 
and schizophrenia for school-age children-present and lifetime 
version (K-SADS-PL): initial reliability and validity data. J Am 
Acad Child Adolesc Psychiatry 36:980–988

	49.	 R Core Team R (2017) A Language and Environment for Statisti-
cal Computing. Austria, Vienna, https://​www.R-​proje​ct.​org

	50.	 Hedeker D, Gibbons RD (1997) Application of random-effects 
pattern-mixture models for missing data in longitudinal studies. 
Psychol Methods 2:64–78

	51.	 Feingold A (2009) Effect sizes for growth-modeling analysis for 
controlled clinical trials in the same metric as for classical analy-
sis. Psychol Methods 14:43–53

	52.	 Jacobson NS, Truax P (1991) Clinical significance: a statisti-
cal approach to defining meaningful change in psychotherapy 
research. J Consult Clin Psychol 59:12–19

https://www.fasttrackproject.org
https://www.fasttrackproject.org
https://www.R-project.org


1126	 Child Psychiatry & Human Development (2023) 54:1112–1126

1 3

	53.	 Thijssen J, Vink G, Muris P, de Ruiter C (2017) The effective-
ness of parent management training—Oregon model in clinically 
referred children with externalizing behavior problems in The 
Netherlands. Child Psychiatry Hum Dev 48:136–150

	54.	 Ghaderi A, Kadesjö C, Björnsdotter A, Enebrink P (2018) Rand-
omized effectiveness Trial of the Family Check-Up versus Inter-
net-delivered Parent Training (iComet) for Families of Children 
with Conduct Problems. Sci Rep 8:11486

	55.	 Drugli MB, Larsson B, Clifford G (2007) Changes in social com-
petence in young children treated because of conduct problems 
as viewed by multiple informants. Eur Child Adolesc Psychiatry 
16:370–378

	56.	 Hagen KA, Ogden T (2017) Predictors of changes in child behav-
iour following parent management training: child, context, and 
therapy factors. Int J Psychol 52:106–115

	57.	 Högström J, Enebrink P, Melin B, Ghaderi A (2015) Eighteen-
month follow-up of internet-based parent management training 
for children with conduct problems and the relation of homework 
compliance to outcome. Child Psychiatry Hum Dev 46:577–588

	58.	 Caldarella P, Merrell KW (1997) Common dimensions of social 
skills of children and adolescents: a taxonomy of positive behav-
iors. School Psych Rev 26:264–278

	59.	 Gardner F, Hutchings J, Bywater T, Whitaker C (2010) Who ben-
efits and how does it work? Moderators and mediators of outcome 
in an effectiveness trial of a parenting intervention. J Clin Child 
Adolesc Psychol 39:568–580

	60.	 Daley D, Van Der Oord S, Ferrin M, Cortese S, Danckaerts M, 
Doepfner M et al (2017) Practitioner review: Current best practice 
in the use of parent training and other behavioural interventions 
in the treatment of children and adolescents with attention deficit 
hyperactivity disorder. J Child Psychol Psychiatry Allied Discip 
59:932–947

	61.	 Bjørnebekk G, Kjøbli J, Ogden T (2015) Children with conduct 
problems and co-occurring ADHD: behavioral improvements 
following parent management training. Child Fam Behav Ther 
37:1–19

	62.	 Lochman JE, Dishion TJ, Powell NP, Boxmeyer CL, Qu L, Sallee 
M (2015) Evidence-based preventive intervention for preadoles-
cent aggressive children: one-year outcomes following randomiza-
tion to group versus individual delivery. J Consult Clin Psychol 
83:728–735

	63.	 Lochman JE, Glenn AL, Powell NP, Boxmeyer CL, Bui C, Kass-
ing F, Qu L, Romerro DE, Dishion T (2019) Group versus indi-
vidual format of intervention for aggressive children: moderators 
and predictors of outcomes through 4 years after intervention. Dev 
Psychopathol 31:1757–1775

	64.	 Foster EM, Fang GY (2004) Alternative methods for handling 
attrition: An illustration using data from the fast track evaluation. 
Eval Rev 28:434–464

Publisher's Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.


	Parent Management Training Combined with Group-CBT Compared to Parent Management Training Only for Oppositional Defiant Disorder Symptoms: 2-Year Follow-Up of a Randomized Controlled Trial
	Abstract
	Aims and Research Hypothesis
	Method
	Trial Design
	Participants
	Procedure
	Treatments
	Measures
	Primary Outcome Measure
	Secondary Outcome Measures
	ModeratorsPredictors of Treatment Effects

	Data Analysis
	Attrition Effects

	Results
	Long-Term Effects on Behavior Problems
	Long-Term Effects on Social Skills
	Long-Term Effects on Parenting Strategies and Stress
	Moderators of Long-Term Effects
	Sensitivity Analyses
	Clinically Significant Change

	Discussion
	Limitations

	Conclusions
	Summary
	Anchor 26
	Acknowledgments 
	References




