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Objective: Irritable and oppositional behaviors are
increasingly considered as distinct dimensions of
oppositional deﬁant disorder. However, few studies
have explored this multidimensionality across the
broader spectrum of disruptive behavior problems
(DBPs). This study examined the presence of dimensions
and distinct subgroups of childhood DBPs, and the
cross-sectional and longitudinal associations between
these dimensions.
Method: Using factor mixture models (FMMs), the presence of dimensions and subgroups of DBPs was assessed
in the Generation R Study at ages 6 (n ¼ 6,209) and 10
(n ¼ 4,724) years. Replications were performed in two
population-based cohorts (Netherlands Twin Registry,
n ¼ 4,402, and Swedish Twin Study of Child and
Adolescent Development, n ¼ 1,089) and a clinical sample
(n ¼ 1,933). We used cross-lagged modeling in the Generation R Study to assess cross-sectional and longitudinal
associations between dimensions. DBPs were assessed
using mother-reported responses to the Child Behavior
Checklist.

T

he nosology of childhood disruptive behavior disorders has given rise to considerable academic debate,
even since before the disorders were operationalized
by the DSM in 1980.1-5 Many studies using different informants, instruments, and study populations have
addressed the heterogeneity and developmental continuities
of disruptive behavior disorders.6-11 More recently, with the
development of the DSM-5, several changes in the criteria
for oppositional deﬁant disorder (ODD) and conduct disorder (CD) were made. For example, it can now be speciﬁed
whether CD had its onset before the age of 10 years, which is
indicative of a poorer prognosis.9,12 Another important
change is the possibility to differentiate irritable from
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Results: Empirically obtained dimensions of DBPs were
oppositional behavior (age 6 years), disobedient behavior,
rule-breaking behavior (age 10 years), physical aggression,
and irritability (both ages). FMMs suggested that one-class
solutions had the best model ﬁt for all dimensions in all
three population-based cohorts. Similar results were obtained in the clinical sample. All three dimensions,
including irritability, predicted subsequent physical
aggression (range, 0.08–0.16).
Conclusion: This study showed that childhood DBPs
should be regarded as a multidimensional phenotype
rather than comprising distinct subgroups. Incorporating
multidimensionality will improve diagnostic accuracy and
reﬁne treatment. Future studies need to address the
biological validity of the DBP dimensions observed in this
study; herein lies an important opportunity for neuroimaging and genetic measures.
Key words: disruptive behavior disorder, classiﬁcation,
DSM-5, irritable mood, factor mixture model
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oppositional ODD subtypes.13,14 However, to our knowledge, these studies have not assessed whether the ODD
dimensions can be discerned on a broader spectrum
of disruptive behavior problems (DBPs) beyond a
priorideﬁned DSM criteria, which would strengthen our
current diagnostic frameworks with an empirical basis.
Recent research established that ODD subtypes have
divergent developmental courses; most notably, irritability
is associated with later depression and anxiety.13-15 Findings
from behavioral genetics studies have provided further
support for distinguishing irritable from oppositional
symptoms,16 and the DSM-5 now allows for better classiﬁcation of ODD symptoms along these dimensions. It is still
unclear, however, how irritability is related to other DBPs.
So far, signiﬁcant associations of irritability with oppositionality, but less so with CD, have been described.17
However, earlier work from this cohort demonstrated that
both irritable and headstrong dimensions predicted later
ODD, CD, and depression to a similar extent.18 On the basis
of these studies that emphasize the distinct developments of
ODD and CD,10,19 the DSM-5 posits CD as a disorder of
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physical violence and delinquency, and ODD as a disorder
of oppositionality and irritability. However, comorbidity
between these disorders is common.8 It might well be that
irritability is a distinct dimension on the broad spectrum of
DBPs that inﬂuences the development of other DBP dimensions, for example, aggression and noncompliance.
Indeed, developmental studies have provided preliminary
evidence for this, as reviewed by Wakschlag et al.20 They
discussed that problematic deﬁance/rule-breaking is often
associated with negative affect, but most of what is known
about this association is derived from small observational
studies. Unfortunately, empirical studies investigating irritability across the broad spectrum of DBPs are lacking.
Developmental scientists have stressed the importance of
disentangling the heterogeneity of disruptive behavior,5-11,20
and many studies have addressed this with various approaches. One option is classifying DBPs by age of onset, as
proposed by the DSM-5. However, this will in practice be
less useful for clinicians, as retrospective symptoms recall is
often unreliable.4,21 Furthermore, it is still unclear whether
early-onset DBPs will be limited to childhood or whether
these children will continue to have problems later in life.9
Thus, an empirically based reﬁnement of diagnosis based
on the pattern of symptoms a child or adolescent exhibits
could be more promising. Given the recent interest in the
irritability subtype of ODD, it is important to examine how
irritability is associated with other DBPs. A seminal metaanalysis of factor analytic studies by Frick et al. has
demonstrated that DBPs can be classiﬁed along two
principal axes, namely, overt/covert, and destructive/
nondestructive,6 with different developmental trajectories.7,21 So far, no study has identiﬁed a distinct irritability
dimension on the broader spectrum of DBPs, even though
irritability has been found to be a distinguishable dimension
of ODD speciﬁcally. In addition, it remains to be studied
more thoroughly how irritability is associated with other
DBP dimensions over time. To move toward a more developmentally sensitive nosology of DBPs that would transcend
current diagnostic boundaries, it is crucial to examine these
symptom patterns across ages.18,20,21
This study had two aims. First, we empirically assessed
the multidimensionality across the whole spectrum of
childhood DBPs, while simultaneously examining whether
meaningful subgroups could be discerned. Hereby we wish
to extend recent research that has focused on ODD symptoms
speciﬁcally, with the goal of testing whether a distinct irritability dimension can be distinguished on a broader DBPs
spectrum. The majority of studies on the heterogeneity of
DBPs used either dimensional (e.g., factor analysis) or categorical (e.g., latent class analysis) statistical methods.6,9,14,16-18
We performed factor mixture models (FMMs), which allow
the presence of both dimensional and categorical latent variables and are therefore appropriate for studying the heterogeneity of psychiatric problems.22,23 This is important, as
recent studies have examined the latent structures of DBPs
without clearly characterizing the dimensional or categorical
latent structures of DBPs.6,13,14,16,17 Second, longitudinal associations between the different dimensions of DBPs were
studied using a cross-lagged model. Data from three
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population-based cohorts were used, as replication is
important for FMMs. In addition, we explored consistency in
a sample of clinically referred children in order to test
generalizability. Although different population subgroups
might be present in clinical samples due to referral bias,22
these analyses will aid translation to clinical practice. Hereby our ﬁndings could be more easily interpreted by clinicians
treating children with DBPs.

METHOD
Study Populations
This study was conducted using data from three population-based
cohorts that collaborate under the FP7-ACTION consortium. Primary analyses were conducted in the Generation R Study, a prospective population-based cohort from fetal life onward, which
included 9,778 pregnant women living in Rotterdam, the
Netherlands. The aim of the Generation R project is to identify early
environmental and genetic factors that affect health and development.24 For the current study, data were used from two time points.
At age 6 years, 6,209 children with behavioral data were included in
the analyses and comprised fewer children of ethnic minorities and
lower socioeconomic status than would be expected from regional
demographic statistics. At age 10 years, 4,724 children were
included. Children who participated at follow-up were more often
of Dutch nationality, had lower Child Behavior Checklist (CBCL)
total problems scores (p < .001), and had older and more highly
educated mothers.24 Study protocols were approved by the local
ethics committee.
Independent replications were performed in the Netherlands
Twin Registry (NTR; n ¼ 4,402) and the Swedish Twin Study of
Child and Adolescent Development (TCHAD; n ¼ 1,089) cohorts.
Both are twin cohorts, nationally representative with respect to socioeconomic status and ethnicities,25,26 which aim to explore the
genetic and environmental inﬂuences on cognitive function, psychopathology, and well-being during development. From each twin
pair, one twin was randomly selected.
Additional replication was conducted in a clinical sample of
children aged 6 to 11 years of age (n ¼ 1,933) who were referred to
one of three child and adolescent mental health services in the
greater metropolitan area of Rotterdam, the Netherlands. Sampling
took place in 2011 for a period of 9 months. This sample is representative of the clinical population in this study base, and has previously been used for clinical validation of the Dutch CBCL.27

Measures
DBPs were consistently assessed with the CBCL in all samples, a
widely used reliable and valid measure for behavioral problems.28
The CBCL was completed by the primary caregiver, principally
the mother (Table 1). In the Generation R sample, the CBCL/1.5-5
was used at the ﬁrst time point when most children (58%) were
less than 6 years of age, whereas the remaining children were either
6 (38%) or 7 (3%) years of age. In the next examination, the CBCL/618 was used, which was also used in the NTR and clinical samples.
TCHAD used the CBCL/4-18, an earlier version of the CBCL.
The items included in the FMM analyses were part of the
Aggressive Behavior scale of the CBCL/1.5-5, and the Aggressive
Behavior and Rule-Breaking Behavior scales of the CBCL/6-18.
Items were selected on clinical relevance for measuring DBPs using the following three predeﬁned criteria. Items were not included
if (a) they did not reﬂect problem behavior (e.g., “prefers being with
older kids”); (b) were more indicative of behavior problems or
disorders other than DBPs (e.g., “can’t stand waiting, wants
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TABLE 1

Demographic Characteristics of the Population-Based Samples

Characteristic
Child characteristics
Gender, % girls
Age, y, mean (SD)
Ethnicity, %
Western
Nonwestern
CBCL, % completed by mother
DBPs score, median (IQR)
Maternal characteristics
Educational level, %
High
Medium
Low

Generation R
6 Years,
n ¼ 6,209

Generation R
10 Years,
n ¼ 4,724

49.7
6.03 (0.42)

50.3
9.70 (0.23)

49.6
9.83 (0.42)

49.2
8.68 (0.47)

70.4
29.9
92.3
4.00 (6.00)

74.9
25.1
97.5
2.00 (5.00)

96.3
3.8
100.0
3.00 (7.00)

97.8
2.1
100.0
3.00 (6.00)

51.8
41.1
7.1

55.2
39.8
5.0

NTR,
n ¼ 4,402

31.4
65.4
3.3

TCHAD,
n ¼ 1,089

38.0
41.9
19.5

Note: CBCL ¼ Child Behavior Checklist; DBPs ¼ disruptive behavior problems; IQR ¼ interquartile range; NTR ¼ Netherlands Twin Registry; TCHAD ¼ Swedish Twin
Study of Child and Adolescent Development.

everything now” or “demands must be met immediately,” which
are attention-deﬁcit/hyperactivity disorder [ADHD] symptoms); or
(c) were endorsed infrequently due to the child’s young age (e.g.,
“drinks alcohol without parents’ approval”). The items included in
the analyses are listed in Table S1 (available online). They reﬂect the
whole severity range of DBPs (e.g. “hurting animals/people” on the
severe end, and “disobedience” on the less severe end of the spectrum), which is a requirement for FMMs.22
At age 10 years, we included a validated mother-reported measure for callous traits29 to incorporate into the cross-lagged model in
the Generation R sample. The items are listed in Table S1 (available
online).

Statistical Analyses
In principle, two major techniques describe the variability among
observed correlated symptoms in terms of unobserved (latent) variables. First, categorical latent variables explain the variability in
terms of differences between two or more discrete subgroups
(classes) of individuals. Second, dimensional latent variables explain
the variability in terms of one or more dimensions on a linear
severity scale. The ﬁrst are used in latent class analysis, and the
second in factor analysis. FMMs allow for the presence of both
categorical and dimensional latent variables to describe symptoms
patterns. This approach is therefore most appropriate for examining
whether DBPs occur as dimensional phenomena or as distinct
subgroups.22,23,30
Before ﬁtting the FMM, it is necessary to conduct exploratory
factor analyses (EFA) to empirically assess the dimensional structures of DBPs. This was done in the Generation R sample at ages 6
and 10 years. Because of the ordinal nature of the data, the weighted
least-squares means and variances (WLSMV) estimator and the
geomin rotation were used. To determine the number of factors, a
clear and pure loading pattern had to be present, between-factor
correlations must not indicate large overlap between factors (factor
correlations larger than 0.9), and ﬁt indices must indicate good
model ﬁt. Hence, exploratory factor solutions were compared with
an increasing number of factors. Factor loading cut-offs were at 0.30,
and items were assigned to the factor with the highest factor
loading. In the replication samples, conﬁrmatory factor analyses
(CFA) were conducted using the factor structure found in the

Generation R sample at 10 years. Model ﬁt for all factor analyses was
judged to be good when the following three ﬁt metrics were met:
root mean square error of approximation (RMSEA) <0.05;
Comparative Fit Index (CFI) >0.95; and Tucker Lewis Index (TLI)
>0.95. Fit was deemed acceptable when RMSEA was <0.08, CFI
>0.90, and TLI >0.90.
Subsequently, FMMs were ﬁtted on the item selections
derived from the EFA to represent dimensions of DBPs. This was
done as opposed to ﬁtting a single FMM of all items allowing
multiple factors within each class, as mixture models with a
complex multi-factor structure within class are often highly unstable.22 FMMs with an increasing number of classes were ﬁtted
to examine whether subgroups of DBPs could be empirically
distinguished. Conversely, ﬁrst ﬁtting categorical and subsequently dimensional latent variables yields unstable results.22 We
allowed factor variances, factor loadings, and item thresholds to
vary across classes because it is unlikely that variances are equal
for high-scoring and low-scoring children.30 The primary ﬁt index was the Bayesian Information Criterion (BIC), as it has been
shown to be the most reliable ﬁt index for mixture models.31 A
lower BIC indicates a better model ﬁt. The entropy statistic was
given to measure the accuracy with which each individual can be
classiﬁed into a latent class, with values above 0.80 indicating
adequate classiﬁcation.32 This FMM approach conforms with
methodological recommendations22,30 and is similar to those in
other recent studies that have examined the dimensional and/or
categorical nature of psychotic symptoms,23 autistic traits,33 and
ADHD.34
Next, we conducted a cross-lagged model in the Generation R
sample. By regressing each variable in the model on all of the variables that precede it in time, longitudinal associations between the
DBPs dimensions could be estimated. Thus, all associations are
mutually adjusted. All analyses were performed in Mplus version 7.35

RESULTS
Demographic Characteristics
All three population-based samples were comparable in
terms of demographic characteristics (Table 1). However, the
Generation R sample included more children of nonwestern
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ethnic backgrounds. From the clinical sample, 1,933 children
were included (mean age 8.35  1.64 years, 34.8% female).

Dimensions and Subgroups of DBPs

EFA were ﬁtted in the Generation R sample. At age 6 years,
a three-factor model provided the best solution (Table 2).
Fit indices supported this model, with RMSEA ¼ 0.031,
CFI ¼ 0.991, and TLI ¼ 0.984. The three factors were physical aggression, irritability, and oppositional behavior,
respectively.
At age 10 years (using the CBCL/6-18), a four-factor
solution had the clearest loading pattern (Table 3). Fit
indices supported this model, with RMSEA ¼ 0.016, CFI ¼
0.994, and TLI ¼ 0.990. In this wave, the factors were
physical aggression, irritability, disobedient behavior, and
rule-breaking behavior, respectively.
The dimensional structure found at age 10 years in the
Generation R sample was tested in the population-based
and clinical samples using CFA. In all three replication
samples, the four-factor model ﬁtted the data well. The ﬁt
indices for the four-factor solution in the NTR sample
were RMSEA ¼ 0.029, CFI ¼ 0.981, and TLI ¼ 0.978. In
the TCHAD sample, the ﬁt indices were RMSEA ¼ 0.026,
CFI ¼ 0.985, and TLI ¼ 0.983. In the clinical sample, the ﬁt
indices for the four-factor solution were RMSEA ¼ 0.056,
CFI ¼ 0.965, and TLI ¼ 0.961.
Next, FMM were ﬁtted; ﬁt indices are presented in
Tables S2 through S6 (available online). In the Generation

TABLE 2 Factor Loadings for the Three-Factor Solution
Exploratory Factor Analysis in the Generation R Sample at Age
6 Years
Behavior

Physical
Oppositional
Aggression Irritability
Behavior

Destroys things of others

0.41

0.03

Fights

0.78

0.01

0.02

Hits

0.83

0.01

0.06

Hurts animals/people

0.47

0.06

0.19

Physically attacks

0.75

0.18

0.01

Easily frustrated

0.01

0.48

0.22

Angry moods

0.03

0.69

0.18
0.22

Screams

0.39

0.21

0.43

0.07

0.62

0.34

Temper tantrums

0.17

0.73

0.01

Deﬁant

0.14

0.05

0.55
0.74

Stubborn or irritable

R sample at age 6 years, the one-class solution had the
best ﬁt for the physical aggression dimension (Table S2,
available online). Fitting higher-class models of this
dimension produced unreliable results, which was likely
because resolution in the data was too low to reliably
detect multiple classes in this sample. For both the irritability and oppositional behavior dimensions, two-class
models had the best ﬁt. However, in both cases, the entropy statistic was low (0.42 and 0.21, respectively),
which indicated substantial overlap between the two
classes.
In the Generation R sample at age 10 years, BIC and
entropy values did not support the need for a second class;
therefore, the one-class solutions were selected as the
preferred model for all four DBPs dimensions (Table S3,
available online). The difference in BIC between one-class
and two-class solutions for disobedient behavior was
small, indicating that a second class was not needed to
describe the data. This was consistent with the low entropy
of the two-class solution (0.63), thus showing substantial
overlap between the two classes. Therefore, the one-class
solution was determined as the preferred model. In sensitivity analyses, we repeated our EFA and FMM analyses in
the Generation R Study using all items of the CBCL
Externalizing Problems scales and obtained identical results (Supplemental Material; Tables S7–S9, available
online).
Subsequently, FMMs were ﬁtted in the replication
samples using the dimensional structure derived from
CFA. In both population-based samples, the FMM analyses yielded results similar to those obtained in the
Generation R sample. In the NTR sample, one-class solutions had the best model ﬁt for physical aggression,
disobedient behavior, and rule-breaking behavior
(Table S4, available online). For irritability, a two-class
solution had a better ﬁt. However, the entropy statistic
was 0.33 and the difference in BIC between one and two
classes was small. In the TCHAD sample, one-class solutions had the best model ﬁt for all four DBPs dimensions
(Table S5, available online).
In the clinical sample, one-class solutions ﬁt the data best
for physical aggression and rule-breaking behavior
(Table S6, available online). For disobedient behavior, a twoclass solution would have been selected based on the lowest
BIC, but the entropy was low at 0.52. For irritability, the
two-class solution had the best model ﬁt and the entropy
statistic was acceptable (0.85), with one class containing
3.73% of children. This class included children with, on
average, higher scores on all irritability items (Figure S1,
available online).

0.01

0.01

Doesn’t feel guilty

0.13

0.05

0.65

Cross-Lagged Model of DBPs Dimensions

Punishment doesn’t
change behavior
Uncooperative

0.10

0.04

0.70

0.00

0.23

0.60

Using the Generation R sample, we examined cross-sectional
and longitudinal associations between DBPs dimensions in a
cross-lagged model (Figure 1). The cross-sectional standardized correlations were all substantial, ranging from 0.49
to 0.63 at age 6 years and from 0.18 to 0.59 at age 10 years.
The cross-sectional associations between rule-breaking

Disobedient

Note: The shading illustrates for which particular factor an item has the highest
factor loading.
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TABLE 3

Factor Loadings for the Four-Factor Solution Exploratory Factor Analysis in the Generation R Sample at Age 10 Years

Behavior

Physical Aggression

Irritability

Disobedient Behavior

Rule-Breaking Behavior

Argues

0.62

0.32

0.04

0.12

Mean to others

0.87

0.01

0.01

0.04

Doesn’t feel guilty

0.32

0.14

0.26

0.11

Fights

0.67

0.06

0.05

0.02

Physically attacks

0.59

0.23

0.15

0.15

Swears

0.39

0.22

0.15

0.05

Teases

0.85

0.07

0.06

0.01

Threatens

0.74

0.06

0.02

0.15

Screams

0.40

0.52

0.01

0.01
0.03

Stubborn or irritable

0.04

0.69

0.25

0.02

0.73

0.09

0.09

0.30

0.62

0.00

0.06

0.03

0.25

0.80

0.03

Disobedient at school

0.15

0.07

0.73

0.04

Breaks rulesa

0.10

0.10

0.69

0.09

Mood changes
Temper tantrums
Disobedient at home

Lying or cheating

0.19

0.06

0.36

0.25

Destroys his/her own things

0.01

0.29

0.03

0.78

Destroys things of others

0.09

0.23

0.02

0.78

0.05

0.24

0.05

0.50

Sets ﬁres

0.02

0.15

0.19

0.55

Steals at home

0.02

0.01

0.19

0.69

0.01

0.13

0.14

0.68

Runs away

Steals outside home

Note: The shading illustrates for which particular factor an item has the highest factor loading.
a
This item was not part of the Child Behavior Checklist (CBCL)/4-18 (which was used in the Swedish Twin Study on Child and Adolescent Development [TCHAD]), an
older version of the CBCL/6-18.

behavior and other DBPs dimensions at 10 years were all
signiﬁcantly lower (range, 0.18–0.36) than other crosssectional associations, as can be seen from the nonoverlapping conﬁdence intervals. For example, the association
between physical aggression and irritability was 0.59
(95% CI ¼ 0.57–0.62).
Longitudinally, a signiﬁcant within-trait across-time association was observed for irritability (path coefﬁcient ¼
0.24, 95% CI ¼ 0.20–0.28). Similarly, age 6 oppositional
behavior was associated with disobedient behavior at age 10
(path coefﬁcient ¼ 0.26, 95% CI ¼ 0.22–0.30). All age 6 DBPs
dimensions were signiﬁcantly associated with physical
aggression at 10 years (range, 0.08–0.16). Both irritability and
oppositional behavior, but not physical aggression, were
predictive of later irritability problems (range, 0.09–0.24).
Only physical aggression and oppositional behavior, and
not irritability, predicted rule-breaking behavior (range,
0.07–0.09) and callous traits (range, 0.04–0.16) at age 10.
Post hoc cross-lagged analyses separate for boys and girls
demonstrated that in both sexes oppositional behavior was
predictive of all DBPs dimensions at age 10 years, including
callous traits (Figures S2–S3, available online). Similar across
both sexes, irritability did not predict rule-breaking

behavior. Irritability, however, was associated with later
physical aggression in both girls and boys.

DISCUSSION

The present ﬁndings suggest that childhood DBPs can best
be understood as multiple correlated dimensions rather than
as a mixture of distinct categorical subgroups, as indicated
by the FMM results in both the population-based and clinical
samples. The observed dimensions included physical
aggression, irritability, oppositional/disobedient behavior,
and rule-breaking behavior. All dimensions demonstrated
signiﬁcant developmental continuity. Interestingly, we also
found longitudinal interrelations between most dimensions;
for example, all DBPs dimensions at age 6 years, including
irritability, predicted later physical aggression symptoms.
These ﬁndings add to the existing literature on the
multidimensionality of CD and ODD, where particularly
the ODD subdomains of irritability and oppositionality
have received considerable recognition in the past years.13,14
Instead of providing another new approach to the classiﬁcation of DBPs, the present study expands these
investigations by assessing symptoms across the spectrum of
JOURNAL
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FIGURE 1 Cross-lagged model of cross-sectional and longitudinal associations between disruptive behavior problems (DBPs) dimensions in the Generation R sample.
Note: Significant coefficients with 95% CIs are displayed.
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childhood DBPs in both population-based and clinically
referred samples. Notably, we found that irritability was a
distinct dimension on the broader DBPs spectrum with
strong cross-sectional and longitudinal associations with
other DBPs dimensions. We therefore argue that irritability
is not only a key component of ODD, but must be deﬁned
and assessed in all children with DBPs. This is in line with
some previous studies that suggested that emotion regulation problems are involved in the development of other aspects of DBPs, such as physical aggression,20 inattention/
impulsivity,36,37 and rule-breaking.38 Other dimensions
observed in this study include physical aggression, oppositional/disobedient behavior, and rule-breaking behavior,
which are comparable to previous ﬁndings.6,7 The importance of recognizing these distinct dimensions of DBPs has
recently been highlighted in a review by Tremblay,21 and
our study offers strong empirical support for improved
diagnostic accuracy of DBPs along these dimensions. It is
interesting to observe that in the present study, these abovementioned dimensions were all considerably correlated with
the irritability dimension, underscoring the value of recognizing emotion regulation problems in youth presenting
with a broad range of DBPs.36,38
The present cross-lagged model demonstrated signiﬁcant
developmental continuity for all DBPs dimensions, conﬁrming other study ﬁndings.7,13,15,18 However, heterotypic
associations (behavioral manifestations that change over
time) were also found. Physical aggression at age 6 years
predicted disobedience, rule-breaking behavior, and
callousness at age 10 years, predominantly in boys, which is
well known from previous research.7,9,13 Interestingly, we
found that in both girls and boys, irritability predicted later
physical aggression and not rule-breaking behavior, and that
oppositional behavior predicted all later DBPs dimensions,
including irritability. A previous study found evidence for
distinct developmental pathways of irritable and oppositional behavior,15 whereas others have shown that irritability is associated with conduct problems, both crosssectionally39 and longitudinally.18 The present longitudinal
results suggest that irritability is a distinct but not separate
dimension in the network of DBPs.20 More longitudinal
replication studies across childhood to adolescence are
certainly needed. Finally, the path coefﬁcients from the age 6
dimensions to rule-breaking behavior at age 10 were relatively small, which was the case for both sexes. This probably reﬂects that rule-breaking behavior is not very
prevalent at younger ages. Indeed, studies have shown that
rule-breaking behavior is strongly associated with
adolescent-onset disruptive behavior,7,21 and might therefore not be predicted well by childhood characteristics.9,12
This study used an FMM approach, which is appropriate
for assessing heterogeneity of complex psychiatric
traits.22,23,30 Our ﬁndings suggested that one-class models
were the best solution for all DBP dimensions, and this was
replicated in all population-based samples, which is crucial
for maximum-likelihoodbased methods such as FMMs.22,30
These results were similar in the clinical sample. However,
ﬁt indices demonstrated that a small class might be distinguished within the clinical sample, containing 3.73%

of children with higher irritability scores. It is possible that
irritability presents more frequently and more severely
in clinical than in population-based samples.17,36 Taken
together, we found no empirical support for the existence
of distinct subgroups of DBPs. Instead, DBPs can be best
understood as a dimensional construct on a continuum in
the population.6,8,11,21,38,40 This has important clinical consequences, as empirical subgroups do not seem to be a useful
basis for diagnosis of DBPs; hence, treatment decisions will
need to be made based on a conventional cut-off on the
dimensional severity scale of DBPs. Thus, future studies
exploring the development and heterogeneity of DBPs
should move beyond categorical approaches (e.g., latent
class analysis) and integrate the known multidimensionality
of DBPs.
This study extends more than 30 years of research on
the heterogeneity of DBPs. Important progress has been
made with various approaches, such as the work on lifecoursepersistent DBPs by Mofﬁtt et al.,9,12 developmental
continuities of DBPs using data from the Great Smoky
Mountains Study,10,18 or the role of temperamental antecedents of DBPs.20 Taken together, these ﬁndings will help
us to better understand the heterogeneity of DBPs and
hence to reﬁne psychiatric taxonomies and to improve
diagnosis.40 Another important task for our diagnostic
systems would be to address the etiological heterogeneity
present in individuals with the same diagnosis, and efforts
such as the Research Domain Criteria initiative are
increasingly applied to DBPs.41 For example, it would be
interesting to disentangle the neurobiological etiology of
DBPs based on its multidimensionality, such as irritability
or physical aggression. This would extend recent work
demonstrating that psychopathic traits were associated
with different neurodevelopmental dysfunctions compared
to CD, such as poorer affect reactivity versus impaired
reward-based decision making.42 Likewise, large-scale
genome-wide association projects could beneﬁt from taking
into account the multidimensionality of DBPs, as unique
genetic factors might be in play for different dimensions.43
Arguably, treatment studies targeting speciﬁc DBPs dimensions are even more needed. It is surprising that these are
lacking, as irritability could be a potential target for both
psychological and pharmacological treatments, which may
be of high priority given that treatment success for DBPs has
remained limited.38,44
This study beneﬁtted from the use of data from three
prospective population-based cohorts and a large clinical
sample, and the broad and developmentally sensitive
assessment of DBPs. However, our study had several limitations. First, DBPs were maternally reported using
the CBCL, which might have introduced single reporter bias,
and some of the ﬁndings could partly be explained by
common-method variance. Second, the CBCL lacks
items that measure callous-unemotional traits, which could
possibly explain why a distinct dimension of these symptoms was not found. To address this limitation, we included
a separate measure on callous traits in the cross-lagged
model to assess the longitudinal associations between DBP
dimensions and callousness. Third, there was attrition in the
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longitudinal cohort studies. However, as attrition might
affect prevalence estimates, it is less likely to inﬂuence associations between traits.45
In conclusion, this study builds upon a large body of
literature investigating the heterogeneity of DBPs. The
present ﬁndings provide little evidence for the presence of
distinct subgroups, but instead support the multidimensionality of childhood DBPs. Notably, we found that irritability was a distinct dimension on the broader spectrum of
DBPs, and that irritability predicted later physical aggression symptoms. Future studies should investigate the shared
and unique mechanisms underlying the complex multidimensionality of DBPs, and speciﬁcally the role of irritability
in the development of other DBPs. Herein lies an important
opportunity for genetic and neuroimaging studies. &

Clinical Guidance
 Childhood disruptive behavior problems can best be
conceptualized as a complex multidimensional
phenotype. This well-powered study provides no empirical
support for the existence of distinct subgroups of children
with speciﬁc patterns of disruptive behavior problems.
 Clinical classiﬁcation of disruptive behavior problems will
need to be based on cut-offs that are determined by (datadriven) convention, as empirical classiﬁcation strategies
will likely remain unsuccessful.
 This study has corroborated many previous study ﬁndings
by showing the existence of discrete dimensions of
physical aggression and rule-breaking behavior.
 Irritability is a distinct dimension on the broader spectrum
of disruptive behavior predicting later physical
aggression. This underscores the value of recognizing
emotion regulation problems in youth presenting with a
broad range of disruptive behavior problems.
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