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Abstract 

Objective: There is concern whether established parenting programs for children’s conduct 

problems meet the needs of families with severe and complex mental health problems. For 

example, many children with conduct problems show comorbid ADHD or emotional 

problems, or have parents who are depressed, but families with such complex mental health 

problems typically seen in real life are often underrepresented in evaluation trials. We tested 

whether children with more severe conduct problems, and those with more complex mental 

health problems, benefit less from the Incredible Years parenting program, using individual 

participant data meta-analysis of randomized trials in Europe. Method: In 1,696 families 

from 13 trials (child age 2−11; 37% girls; 58% low income; 30% ethnic minority; 98% 

mothers), we used moderator analysis within a multilevel model to test whether initial 

conduct problem severity, comorbid ADHD or emotional problems and maternal depression 

diminished intervention effects for children’s conduct problems. Results: The Incredible 

Years program reduced children’s conduct problems overall (Cohen’s d = −0.35), but more 

so in children with more severe conduct problems. There was no evidence that children’s 

comorbid ADHD and emotional problems changed the intervention benefits. Children of 

mothers with more depressive symptoms benefited more. Conclusion: Children with more 

severe conduct problems derive greater, rather than lesser, benefits from a high quality group 

parenting program, and comorbid ADHD and emotional problems do not reduce effects; 

depressed parents, rather than being linked to less child change, were associated with greater 

reductions in children’s conduct problems.  

Keywords: conduct problems; parenting program; comorbidity; parental depression; 

individual participant data meta-analysis. 
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Individual Participant Data Meta-Analysis:  

Impact of Conduct Problem Severity and Complexity on Parenting Program Effects 

A major concern about research on the effectiveness of interventions for children’s 

mental health problems is that most families who are recruited to trials have less severe and 

complex problems than families in clinical practice [1,2]. This is problematic because it 

hinders generalizability of research findings to the broader population of families seeking 

support for children’s mental health problems. A rigorous test of whether mental health 

problem severity and complexity attenuates intervention effects requires sufficient variation 

in problem severity and complexity across families, and sufficient statistical power to detect 

differential intervention effects by problem severity and complexity. Individual trials rarely 

meet these criteria: their samples tend to be too homogeneous and too small [3,4]. We 

therefore pooled individual participant data from a near complete set of 13 European trials on 

the Incredible Years parenting program for children’s conduct problems, whose participants 

ranged from severe clinically referred cases with multiple comorbidities to early intervention 

cases with lower levels of problems. We capitalized on the variation and statistical power 

provided by this combined sample of almost 1,700 families to test whether children with 

more severe and complex mental health problems benefit less from the program. 

Children’s conduct problems in early and middle childhood cover a wide range of 

behaviors, including defiance, temper tantrums, aggression, and destructiveness [5]. These 

problems cause significant burden and, if left untreated, come with significant societal costs 

[6,7]. Parenting programs are the recommended strategy to reduce conduct problems [8]. 

Most established programs are based on social learning theory perspectives and guide parents 

in breaking coercive parent-child interaction patterns where parents and children unwittingly 

reinforce aversive behavior in each other in a way that creates cycles of interactions that 

become increasingly difficult to manage [9]. The Incredible Years parenting program [10] is 
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one of these established programs. It has a solid evidence-base for its effectiveness in 

reducing children’s conduct problems [11], and is recommended by clearinghouses such as 

Blueprints (United States) and NICE Guidelines (United Kingdom). The content of the 

Incredible Years program (i.e., the parenting techniques taught) is similar to that of most 

other established parenting programs [12], but the delivery method, in particular its strong 

emphasis on a collaborative group approach and intensive therapist training and supervision, 

differs from most other parenting programs. The Incredible Years program has been 

implemented as care as usual in several countries, and yields robust effects across countries 

[13].  

More severe conduct problems are associated with poorer outcomes across several 

domains of functioning, from juvenile delinquency and criminal violence to leaving school 

without qualifications and dependence on state benefits [14]. They are therefore a serious 

mental health problem which is important to treat. However, it is often believed that they will 

be harder to reduce than milder conduct problems, especially in group programs, since they 

are often associated with families facing a range of challenges that prevent them from 

engaging well with interventions [15]. We set out to test this assumption in this study. 

Similar concerns exist about comorbid mental health problems. Comorbid mental 

health problems (e.g., ADHD and emotional problems) are common in children with conduct 

problem [16,17] and predict more serious deviation from healthy development [18]. Further, 

mental health problems not only cluster within individuals, but also within families. Many 

parents of children with conduct problems suffer from depression [19]. In the present study, 

we tested whether children’s comorbid ADHD and emotional problems, and parental 

depression, attenuate parenting program effects on children’s conduct problems.  

 On the one hand, children with comorbid mental health problems may benefit as 

much as other children from parenting programs for children’s conduct problems. Many 
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aspects of parenting that are targeted in these programs, such as improving the parent-child 

relationship and clear and consistent household rules, are important for general child 

development [20]. On the other hand, children with comorbid mental health problems may 

benefit less from parenting programs because the program does not target the factors that 

underlie or maintain their mental health problems. The logic model underlying most 

established parenting programs is that children’s conduct problems are maintained by 

coercive parenting child interactions. In line with this, families who show more signs of 

coercion are twice as likely to benefit from parenting programs than other families [21]. 

When problems are more complex, in terms of comorbid mental health problems, there is a 

greater likelihood that coercive interactions may not be the primary factor underlying 

children’s conduct problems. For example, conduct problems in some children may be 

secondary to ADHD [22], or have their origin in internalizing, emotional problems [23]. 

These children may benefit less from parenting programs, because factors underlying 

emotional problems and ADHD are not explicitly addressed in parenting programs that focus 

on breaking cycles of coercive parent-child interactions.  

Co-occurring parental mental health problems may attenuate parenting program 

effects in a different way. Depression can be debilitating, making it more difficult for parents 

to actively engage in the program, and to work on the skills at home [24]. Because parenting 

programs such as the Incredible Years rely on the parent to initiate and maintain change in 

parent-child interactions (i.e., the child itself is not part of the intervention), factors that 

hinder the parents ability to do this could compromise parenting program effects.  

Empirically, there is little evidence that intervention effects are smaller in families 

with more complex mental health problems. Most individual trials [25,26] and systematic 

reviews of trials [27,28] find no differential effects for children with or without comorbid 

mental health problems, and some suggest that children with comorbid mental health 
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problems benefit more [29−31]. Some recent meta-analyses and larger individual trials 

suggest that comorbid mental health problems attenuate intervention effectiveness, but this 

evidence mainly comes from children with anxiety and comorbid mental health problems 

[32,33]. Findings regarding co-occurring parental mental health problems are similarly 

inconsistent: Most trials and reviews indicate no differential effects [34,35], and some 

suggest that families with more depressed parents benefit more [36,37]. Findings regarding 

problem severity are more consistent. The literature predominantly suggests that children 

with more severe problems, and thus a larger scope for improvement, benefit more [38,39], 

although most trials and traditional meta-analyses reporting this finding are underpowered 

and the literature may suffer from publication bias [3,4]. 

It can be difficult to detect whether mental health problem severity and complexity 

attenuate intervention effectiveness. First, problem severity and complexity often go hand in 

hand: comorbid mental health problems are more prevalent in children with more severe 

conduct problems [18]. Traditional aggregate level meta-analyses suggest that children with 

more severe conduct problems tend to benefit more from interventions [11,39], and thus the 

impact of co-occurrence of mental health problems could be masked by the impact of 

problem severity. Second, because interaction effects (i.e., participant characteristic × 

intervention effects) tend to be smaller than the main effect of interventions, we can only 

detect such interaction with larger sample sizes. Most individual trials are well-powered to 

test main effects of interventions, but not interaction effects [3,4]. Findings from moderator 

analysis via meta-regression tend to be even more difficult to interpret since such an approach 

is based on aggregate trial level information (e.g., % of children in a sample with comorbid 

emotional problems), and is therefore only able to detect trial-level effects which might be 

prone to confounding by other trial level factors, such as program implementation quality. In 
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addition, the power of such investigations might be low due to limited variability in the 

moderator summary across trials.  

 We aimed to overcome these challenges by using pooled individual participant data 

from multiple randomized trials, to allow for sufficient variation in children’s levels of 

problem severity and complexity, and for sufficient statistical power, to enable us to 

adequately control for putative confounding moderators. Specifically, we tested the possible 

impact on parenting program effects of children’s conduct problem severity and three aspects 

of problem complexity: children’s comorbid ADHD problems, children’s comorbid 

emotional problems, and parental depression.  

Methods 

Protocol, Registration, and Reporting 

We published our study protocol online (http://www.spi.ox.ac.uk/parentingIPD). 

Procedures were approved by the Departmental Research Ethics Committee of (the 

Department of Social Policy and Intervention, University of Oxford). We followed PRISMA-

IPD guidelines for reporting individual participant data meta-analyses [40].  

Identifying and Selecting Trials 

We aimed to include all randomized trials of the effects of the Incredible Years 

parenting intervention in Europe. We chose to focus on European trials because these are all 

conducted independent of the program developer, and allow for sufficient homogeneity in the 

usual services that children receive across trials—some family programs developed outside of 

Europe do not work well in Europe, potentially because of differences in usual services [41].  

We identified trials through systematic searches CINAHL, Embase, Global Health, 

MEDLINE, and PsycINFO, the Incredible Years website overview of trials, the European 

Incredible Years mentors’ network, and asking experts. Eligibility was assessed by the senior 

author and double checked by four additional authors. More details on study identification are 

http://www.spi.ox.ac.uk/parentingIPD
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published elsewhere [42], as are analyses of how family socioeconomic status and children’s 

age impact program effects [43,44].  

Included Trials and Participants 

We identified 13 eligible trials. This is a near complete set: of the 15 European trials, 

one did not include parent-reported measures of children’s conduct problems because of the 

children’s young age (i.e., toddlerhood [45]) and one trial had not retained the data [46]). 

The combined sample included 1,696 families (1,046 intervention; 650 control 

condition—some trials used a 2:1 allocation ratio). Children ranged from 2 to 10 years of age 

(M = 5.26; SD = 1.49; 37% girls). Families were diverse in terms of socioeconomic status 

(58% low income; 63% low educational level; 35% unemployed; 35% single parent; 12% 

teen parent) and ethnic background (31% minority). Most trials included data from only one 

parent (98% mothers).  

Rates of conduct problem severity and complexity varied widely across trials, in part 

because we deliberately combined prevention and treatment trials—to increase variation in 

problem severity and complexity, and in part because trials were conducted in very different 

settings (e.g., schools in inner city London, psychiatric clinics in Norway and Sweden, and 

community settings in the Netherlands; Table 1). As a consequence, scores for children’s 

conduct problems, ADHD, emotional problems, and parental depressive symptoms covered 

almost the full possible range (Table 2). Of the children, 38% showed clinical levels of 

ADHD symptoms (Strengths and Difficulties Questionnaire hyperactivity/inattention score 

>7) and 28% showed clinical levels of emotional problems (Strengths and Difficulties 

Questionnaire emotional problems score >5) [47]; of the parents (98% mothers), 20% showed 

clinical levels of depression (Beck Depression Inventory score >30) [48].  

Parents in the intervention conditions attended on average 63% of the sessions (range 

0−100%; SD = 35%). Correlations between attendance and maternal and child mental health 
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were weak, although some yielded significance because of the large sample size (maternal 

depression: r = −.082, n = 684, p = .031; conduct problems: r = .087, n = 831, p =.012; 

ADHD: r = .045, n = 757, p =.219; emotional problems r = −.034, n = 662, p = .386). 

Measures 

Conduct problems. Most trials measured children’s conduct problems in using the 

Intensity Scale of the Eyberg Child Behavior Inventory (ECBI [49]); two trials used the 

Parental Account of Children’s Symptoms (PACS [50]). PACS scores were converted into 

ECBI scores using norm deviation scores (see [42], for more details on this procedure). ECBI 

and PACS scores correlated r = .71 in our sample, based on data from four trials that included 

both measures. Internal consistency ranged from α = .79 to .95. All 13 trials contributed data 

n = 1,622). 

ADHD symptoms. Most trials measured children’s ADHD symptoms using the 

Hyperactivity/Inattention scale of the Strengths and Difficulties Questionnaire (SDQ [51]); 

two trials used the Child Behavior Checklist (CBCL [52]); and one trial used the PACS. 

CBCL and PACS scores were converted to SDQ scores using norm deviation scores. Eleven 

trials contributed data (n = 1,532). 

Emotional problems. Most trials measured children’s emotional problems using the 

Emotional Symptoms scale of the SDQ; two trials used the CBCL; and one trial used the 

PACS. CBCL and PACS scores were converted to SDQ scores using norm deviation scores. 

Ten trials contributed data (n = 1,340). 

Maternal depression. Most trials measured parental depressive symptoms using the 

Beck Depression Inventory ([53]); one trial used the Brief Symptom Inventory—depression 

subscale (BSI [54]); and one trial used the General Health Questionnaire (GHQ [55]). BSI 

and GHQ scores were converted to BDI scores using norm deviation scores. Internal 



MANUSCRIPT ACCEPTED FOR PUBLICATION IN JAACAP, NOV 2019 

10 
 
 

consistency ranged from α = .87 to .93. Eleven trials contributed data (n = 1,395). Data from 

98% of the families come from mothers. 

Risk of Bias 

 We assessed risk of bias in the trials as high, low, or unclear using the Cochrane risk 

of bias tool. Specifically, we assessed potential risk of bias concerning random sequence 

generation, allocation concealment, blinding of assessors, addressing incomplete data, 

selective outcome reporting, and other sources of bias. Risk of bias was low on most 

indicators for most trials, with the exception of blinding of assessors. As is typical in 

parenting program evaluation studies, parents were aware they were participating in a 

parenting program, and were the main informants of program effects. 

Analytic Strategy 

All analyses were pre-specified; we published our analysis plan online ahead of conducting 

the analyses (http://www.spi.ox.ac.uk/parentingIPD).  

Correlations between moderators. We used pairwise Pearson’s correlation 

coefficients calculated on the basis of the available data to measure how strongly each of the 

putative moderators co-vary, and to understand the co-occurrence of complex problems.  

Modelling approach. We used multilevel modeling (random effect modeling) to 

capture the hierarchical structure of the data, with families (Level 1) nested within Incredible 

Years therapy groups (Level 2) within the intervention condition, and therapy groups nested 

within trials (Level 3). We took trial design features (e.g., cluster and stratified 

randomization) into account by including trial-specific fixed effects. In addition, to allow for 

further intervention effect heterogeneity (e.g., due to unmeasured trial characteristics) we 

included a trial-varying random coefficient of condition in the model. We fitted models by 

maximum likelihood, which is valid under a missing at random (MAR) assumption about the 

missing data. All analyses were carried out in Stata version 14 and were based on intention-

http://www.spi.ox.ac.uk/parentingIPD
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to-treat principles: participants were analyzed in the conditions to which they were 

randomized, irrespective of whether or how much they participated in Incredible Years. 

Because the functional form of the relation between the outcome and moderators is not 

known theoretically, we assessed this empirically by testing for a non-linear relationship 

between the outcome and each moderator (these were all continuous variables), by adding a 

quadratic term and a condition × quadratic term to the model. If the additional terms 

significantly improved the fit (at liberal α = .10 level), we added them to the model; 

otherwise we maintained the more parsimonious linear relationship. 

First, we modelled each putative moderator separately to determine unadjusted 

moderator effects. We used children’s conduct problems post-intervention as the dependent 

variable and included fixed effects for condition (i.e., Incredible Years or control), trial level 

moderator summaries (between-trial variables, e.g., mean ADHD score in a trial), participant 

level deviations from trial summaries (within-trial variables, e.g., individual participant 

ADHD score), and respective interaction terms. Including interaction terms at both the trial 

and participant level allowed us to assess empirically whether these two moderating effects 

differed. In other words, it allowed us to see whether moderator analysis using individual 

participant data meta-analysis yielded different findings than traditional moderator analysis 

using a trial level meta-analytic approach. If this difference was significant at a liberal α =.10, 

we interpreted both effects; if not, we interpreted the more powerful model with a single 

interaction term. Moderation effect sizes were expressed as the estimated intervention effect 

on the ECBI per one unit standard deviation of the putative moderator. For example, a 

moderation index of −2 indicates that with every unit standard deviation increase on the 

moderator variable, the effect of the parenting program enlarges by an average two points on 

the ECBI. 
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Second, we investigated adjusted moderator effects by expanding models to include 

further moderator × condition interaction terms for any variable that correlated significantly 

with the target moderator and that was found to be a moderator in the unadjusted analysis. If 

adding these interaction terms reduces the target interaction effect, it means that the 

adjustment variable could account at least partly for the observed unadjusted moderation 

effect.  

Missing data. Missing data were mainly due to the fact that not all trials included all 

putative moderator variables (Table 2). We used Multiple Imputation to minimize missing 

data biases by including observed predictors of missing values in the moderator variable in 

the imputation step of the Multiple Imputation procedure. We used binary logistic regression 

to identify baseline demographic variables that predicted missingness of each putative 

moderator, controlling for trial, condition, child gender and age and baseline ECBI score, 

because these variables were already included in the imputation step for other reasons. 

Baseline emotional problems predicted missingness for ADHD symptoms and teenage 

parenthood predicted missingness for maternal symptoms of depression. These predictors 

were therefore included in the imputation to ensure that the model was valid under a more 

realistic ‘missing at random’ assumption regarding the missing data generating process. 

Power analysis. Because of the large pooled sample size for each analyses (n = 1,340 

to n = 1,622), statistical power was more than adequate. Power was up to 96% to detect small 

(Cohen’s d = .20) and 80% to detect very small (d = .15) condition × severity or complexity 

interaction effects at α = 0.05. 

Results  

Descriptive Analyses 

 ADHD symptoms and emotional problems correlated strongly and moderately 

respectively, with conduct problem severity (r = .41, n = 1,495 and r = .26, n = 1,322). 
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ADHD symptoms and emotional problems also correlated moderately with each other (r = 

.26, n = 1,318). Maternal depression correlated positively with children’s mental health 

problems (conduct problems r = .27, n = 1,326; ADHD r = .18, n = 1,241; emotional 

problems r = .28, n = 1,072). All correlations were highly significant (p <.001). Thus, 

problem severity and problem complexity variables were positively correlated and could 

potentially explain moderating effects for any one of these variables in an unadjusted 

analysis. 

The average effect of the parenting program on children’s conduct problems was 13.5 

points on ECBI (95% CI 10.9 to 16.1), indicating a standardized effect size of β = 0.35, 95% 

CI 0.51 to 0.19). There was much heterogeneity underlying this average effect: 44% of 

children in the intervention condition showed reliable improvement [56] in conduct problems 

(versus 24% of children in the control condition) and 6% of children in the intervention 

condition showed reliable worsening (versus 9% of children in the control condition). In 

other words, children varied substantially from each other in how much they benefited from 

the parenting program, highlighting the need for moderator analysis.  

Primary Analyses 

Conduct problem severity as moderator. There was evidence that any program 

effect moderation by children’s baseline levels of conduct problems varied between the trial 

and individual participant level (p = .004). There was no evidence that the functional relation 

between baseline levels of conduct problems and post-intervention conduct problems was not 

linear (p = .09). At the trial level, there was a large significant moderation effect (moderator 

effect size −18.3 ECBI points, 95% CI −24.6 to −12.0; p = .001). At the individual participant 

level, there was a more modest significant moderation effect (moderator effect size −4.3 

ECBI points, 95% CI −7.9 to −0.7 points; p = .02; Figure 1). Thus, both at the trial and 
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individual participant level, children with higher levels of conduct problems at baseline 

benefited more. 

ADHD symptoms as moderator. There was no evidence that any program effect 

moderation by children’s ADHD symptoms varied between the trial and individual 

participant level (p = .58), but there was a suggestion that the functional relation was not 

linear (p = .02). The moderation effect was, however, not significant (p = .07). Therefore, 

there is insufficient evidence that parenting program effects on children’s conduct problems 

were moderated by children’s ADHD symptoms. Children with higher levels of comorbid 

ADHD symptoms did not benefit significantly less, or more, from the parenting program in 

terms of reduced conduct problems.  

Emotional problems as moderator. There was no evidence that any program effect 

moderation by children’s emotional problems varied between the trial and individual 

participant level (p = .28), or that the functional relation was not linear (p = .38). The single 

moderation effect was not significant (moderator effect size −2.3 ECBI points, 95% CI −6.7 

to 0.9 points; p = .13). Therefore, there is no evidence to suggest that parenting program 

effects on children’s conduct problems were moderated by children’s emotional problems. 

Children with higher levels of comorbid emotional problems did not benefit less, or more, 

from the parenting program in terms of reduced conduct problems.  

Maternal depressive symptoms as moderator. There was no evidence that any 

program effect moderation by maternal depressive symptoms varied between the trial and 

individual participant level (p = .30), or that the functional relation was not linear (p = .31). 

The single moderation effect was significant (moderator effect size −4.8 ECBI points, 95% 

CI −8.0 to −0.9 points, p = .01; Figure 2). Children with mothers with higher levels of 

depressive symptoms benefited more from the parenting program in terms of reduced conduct 

problems. 
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Moderator Effects after Adjusting for Confounding 

Because the two significant moderator variables (i.e., severity of conduct problems 

and maternal depressive symptoms) were correlated (r = 0.27, p <.001, n = 1326), we 

assessed whether the moderator effect of maternal depressive symptoms could be accounted 

for by conduct problem severity by including interaction effects of both variables in one 

model. The adjusted moderator effects for maternal depressive symptoms reduced to a 

marginally significant trend effect (−3.40 ECBI points; p = .07), in the same direction as the 

unadjusted moderator effects (i.e., there was a trend that children with more depressed 

mothers benefit more). In other words, children with more depressed mothers benefited more 

from the parenting program, partly accounted for by the on average more severe conduct 

problems of these children at baseline that increased program effects. Conduct problem 

severity was no longer a significant moderator after adjusting for moderation by maternal 

depressive symptoms (−1.74 ECBI points; p = .36). In other words, children with more 

severe conduct problems benefited more from the parenting program, accounted for by the on 

average higher maternal depression rates in these families that increased program effects.  

Discussion 

We examined whether children’s conduct problems severity and comorbid ADHD 

and emotional problems and maternal depressive symptoms impact the effects of a parenting 

program on children’s conduct problems, using data from an integrated sample of almost 

1700 families participating in randomized trials of the Incredible Years program in Europe. 

Our findings suggest that children with more comorbid ADHD symptoms or emotional 

problems benefit as much as children with less comorbid problems. Children with more 

severe conduct problems and children with more depressed mothers benefited more. 

 That children with more severe conduct problems benefit more from interventions to 

reduce conduct problems has previously been suggested by some individual trials and some 
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trial aggregate level meta-analyses [8,11], although some individual trials suggest opposite 

patterns [57]. However, never before has the much greater power of individual level 

participant analysis been harnessed to address this issue, so the present findings add 

considerable weight to the proposition. In individual participant data meta-analysis, variation 

within trials is aggregated across all cases, rather than differences in characteristics of all 

trials being the only way of calculating effects [3,4]. The finding of more severe cases doing 

better in any observational studies of mental health interventions is sometimes dismissed as 

regression to the mean, but this cannot explain the findings of this study: regression to the 

mean would apply equally to both the intervention and the control group. We saw, however, 

that above and beyond a stronger reduction in conduct problems in all children with more 

severe conduct problems (i.e., in both trial arms), there was a differentially greater effect of 

problem severity for children in the intervention group. This effect disappeared in the 

adjusted model, where we corrected the impact of baseline levels of conduct problems for the 

impact of baseline levels of maternal depression. That children with more severe conduct 

problems benefited more for the parenting program was thus partly accounted for by the 

association with on average higher levels of maternal depression in these families that 

impacted program effects. 

Our finding that children with more severe conduct problems benefit more was 

significantly stronger at the trial level (moderator effect size −18.3) than at the individual 

family level (moderator effect size −4.3). Individual participant data meta-analysis provides a 

more precise estimation of moderator effects—it takes both between- and within trial 

variance into account and is much better powered. That traditional trial level meta-analysis 

may overestimate moderator effects, at least in our data, suggests moderator findings of 

traditional trial level meta-analyses should be interpreted with caution, and replication in 

individual participant data meta-analysis is advised. 
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Our findings that children’s comorbid ADHD or emotional problems do not impact 

program benefits may be surprising. Although some systematic reviews suggest the same 

[27,28], most of these findings are based on individual trials that are severely underpowered 

for rigorous moderation or subgroup analyses. Of the 1969 children in our sample, more than 

644 children had at least one type of comorbid mental health problem. With such a large 

sample size, we were well-equipped to identify any divergent response patterns in these 

children. Our findings, however, suggest that, at least in the case of the Incredible Years 

parenting program, comorbid mental health problems do not seem to stand in the way of 

effective intervention for children’s conduct problems. Besides, there is evidence that 

parenting programs directly improve ADHD as well [42].  

 Children of mothers who suffer more from depressive symptoms showed a stronger 

reduction in conduct problem in reaction to the parenting program. This effect was robust in 

the face of adjusting for the moderator effect of children’s problem severity. Although we 

were unable to test the mechanisms underlying this effect, there may be several possible 

explanations for this finding. First, depression can compromise mothers’ abilities to be 

sensitive and consistent towards their children [24] and may therefore come with a larger 

scope to improve parenting practices. If parenting practices indeed improve more in mothers 

with more depressive symptoms, this could explain why their children’s behavior improved 

more. Second, participation in a parenting program that uses a collaborative approach to 

empower parents and a group setting to reduce social isolation, could perhaps relieve 

depression and loneliness in mothers who suffer from depressive symptoms and provide them 

with peer support. Thirdly, setting realistic short-term goals in a parenting program, which 

then produce immediate positive effects on child behavior, can help to lift a parent’s mood, 

via reinforcement mechanisms similar to those operating in behavioral activation for 

depression [58]. Such experiences would initiate a positive feedback loop encouraging 
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engagement by depressed mothers in the program. Reduction in parental depression in turn 

benefits children’s mental health [59]. 

Strengths and Limitations 

 Strengths of our study include the uniquely large combined sample with sufficient 

variation in problem severity and complexity across families, allowing us to rigorously test 

moderation effects with exceptional statistical power. We also tested for potentially 

confounding moderator effects, vital for understanding the impact of problem complexity 

because problem severity and complexity often go hand in hand.  

Limitations of our study include our use of parent-reported outcomes—parents in 

randomized trials of parenting programs are not blind to condition. We note though that our 

goal was to estimate patterns of differential effectiveness (i.e., relative levels of 

effectiveness), rather than to estimate the magnitude of effectiveness (i.e., absolute levels of 

effectiveness). In addition, we focused on immediate parenting program effects only, because 

most trials used a waitlist control condition where families in the control condition received 

the intervention immediately after post-intervention assessment. Findings from a recent meta-

analysis [21] are reassuring in showing that parenting program effects are on average stable 

in the months and years after the program, but potentially differential longer-term effects by 

problem severity and complexity are yet to be explored. While ADHD and emotional 

problems may be the most prevalent co-morbid mental health problems in children with 

conduct problems, there may be other relevant co-morbid problems we were unable to 

include in this study (e.g., autism or intellectual disabilities). Lastly, these findings may not 

generalize to other parenting programs, some of which use different delivery methods than 

the collaborative group process used in the Incredible Years, and some of which that have 

less intensive therapist training and implementation quality procedures. 

Clinical Implications 
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Our findings are potentially reassuring for clinical practitioners who may feel that 

they struggle to achieve change in children with more complex mental health problems. 

Important to note here, however, is that although comorbid mental health problems do not 

seem to stand in the way of reducing children’s conduct problems, this does not mean that the 

comorbid problems themselves also reduce. Our pooled data show that ADHD symptoms 

benefit from this parenting intervention, but emotional problems, albeit in most trials 

measured by the brief Strengths and Difficulties Questionnaire, appear not to [42]. Recent 

developments in transdiagnostic conceptualizations [60] and interventions [61] may be 

helpful in cases where the goal is to reduce multiple types of mental health problems at the 

same time.  

Suggestions for Future Research 

 While initial problem severity and maternal depression explain to some extent why 

some children benefit more than others from parenting programs, much heterogeneity in 

program benefits remains unexplained. One reason for this could be the perhaps 

oversimplified approach of testing individual child or parent characteristics as putative 

moderators of program effects. Family characteristics interact in predicting parenting 

program effects and person-centered approaches that allow family characteristics to cluster in 

predicting intervention benefits can further advance our understanding of the children that 

benefit less or more [38,62].  

Related to this, the impact of children’s comorbid problems on parenting program 

effects may depend on the nature of children’s comorbid problems, such as whether 

children’s conduct problems are at the basis of some of the other problems, or whether they 

are the consequence of other problems [63]. We therefore encourage the field to explore ways 

to take children’s developmental history into account when exploring the role of comorbid 

mental health problems in intervention effectiveness.  
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Conclusion 

Our findings suggest that it is not more difficult to reduce conduct problems in 

children whose mental health problems are more severe or complex. If anything, children 

with more severe conduct problems, and those with more depressed mothers, seem to benefit 

more, and children with comorbid ADHD or emotional problems fare just as well. Next steps 

for advancing our understanding of how comorbid mental health problems impact treatment 

effectiveness include studying how processes underlying comorbid mental health problems 

impact program effects.  
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Table 1. Individual Trial Characteristics. 

Trial Country Setting N Age 

(M) 

% ethnic 

minority 

% low 

income 

Conduct problems 

M (SD) 

Axberg et al. (2012) [64] Sweden Outpatient psychiatric clinics 62 3–8  

(5.97) 

0 41 155.01  

(22.15) 

Azevedo et al. (2013) [65] Portugal University clinics 124 3–6  

(4.66) 

0 0 127.61  

(28.71) 

Gardner et al. (2006) [66] England Community services 76 2–9  

(5.93) 

2 64 161.47 

(37.21) 

Hutchings et al. (2017) [67] Wales Community services 153 3–4  

(3.84) 

1 79 145.06 

(26.98) 

Larsson et al. (2009) [68] Norway Outpatient psychiatric clinics 75 3–8  

(6.58) 

1 25 158.04 

(23.94) 

Leijten et al. (2017) [69] Netherlands Outpatient psychiatric clinics 

& schools 

156 2–8  

(5.59) 

65 74 124.24 

(32.83) 
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McGilloway et al. (2012) [70] Ireland Community services 149 2–7  

(4.84) 

6 47 158.54 

(30.52) 

Menting et al. (2014) [71] Netherlands Community services for 

formerly incarcerated mothers 

99 1–11  

(6.30) 

78 93 109.66 

(31.21) 

Morpeth et al. (2017) [72] England Community services 161 2–4  

(3.68) 

52 63 143.08 

(36.53) 

Scott et al. (2001) [73] England Outpatient psychiatric clinics 141 2–10  

(5.67) 

15 58 162.52 

(29.75) 

Scott et al. (2014) [74] England Schools 214 3–7  

(6.07) 

19 80 136.13 

(31.70) 

Scott, O’Connor et al. (2010) 

[75] 

England Schools 174 4–6  

(5.50) 

75 44 104.78 

(33.42) 

Scott, Sylva et al. (2010) [76] England Schools 112 4–6  

(5.21) 

40 44 128.42 

(42.96) 
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Table 2. Aggregate Trial Baseline Levels of Problem Severity and Complexity. 

    Incredible Years Control  

k n Range 

(possible) 

M SD Per cent in  

clinical range 

M SD Per cent in 

clinical range 

Problem severity          

  Conduct problems 13 1622 44−252 

(36−252) 

139.4 37.0 53%a 135.5 37.0 49%a 

Problem complexity          

  Child ADHD symptoms 11 1532 0−10 

(0−10) 

5.9 2.7 36%b 5.8 2.7 40%b 

  Child emotional problems 10 1340 0−10 

(0−10) 

3.4 2.7 30%b 3.2 2.4 26%b 

  Parental depression  11 1395 0−59 

(0−63) 

12.2 10.9 22%c 10.1 9.7 19%c 

Note. k = number of trials contributing data; n = number of participants. a >80th percentile [77]; b “abnormal” [48]; c “clinical rating” [49].  
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Figure 1. Baseline conduct problems (i.e., Eyberg Child Behavior Inventory scores) moderate the effects of the parenting program on children’s 

conduct problems—children with more severe conduct problems benefit more from the program.  

Note. Solid line reflects fitted values Incredible Years; dashed line reflects fitted values control. 
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Figure 2. Parental depressive symptoms (i.e., Beck’s Depression Inventory scores) moderate the effects of the parenting program on children’s 

conduct problems—children of parents with more depressive symptoms benefit more from the program. 

Note. Solid line reflects fitted values Incredible Years; dashed line reflects fitted values control. 
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