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Abstract This study traces the developmental course of irrita-
bility symptoms in oppositional defiant disorder (ODD) from
ages 3–5 and examines the psychopathological outcomes of the
different trajectories at age 6. Method. A sample of 622 3-year-
old preschoolers (311 were boys), followed up until age 6, was
assessed yearly with a semi-structured diagnostic interview with
parents and at age 6 with questionnaires answered by parents,
teachers and children. Results. Growth-Mixture-Modeling
yielded five trajectories of irritability levels for the whole sample

(high-persistent 3.5 %, decreasing 3.8 %, increasing 2.6 %, low-
persistent 44.1 % and null 46.0 %). Among the children who
presented with ODD during preschool age, three trajectories of
irritability symptoms resulted (high-persistent 31.9 %, decreas-
ing 34.9 % and increasing 33.2 %). Null, low-persistent and
decreasing irritability courses in the sample as a whole gave very
similar discriminative capacity for children’s psychopathologi-
cal state at age 6, while the increasing and high-persistent
categories involved poorer clinical outcomes than the null
course. For ODD children, the high-persistent and increasing
trajectories of irritability predicted disruptive behavior disorders,
comorbidity, high level of functional impairment, internalizing
and externalizing problems and low anger control at age 6.
Conclusions. Irritability identifies a subset of ODD children at
high risk of poorer longitudinal psychopathological and func-
tional outcomes. It might be clinically relevant to identify this
subset of ODD children with a high number of irritability
symptoms throughout development with a view to preventing
comorbid and future adverse longitudinal outcomes.
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Irritability is defined as “an excessive reactivity to negative
emotional stimuli that has an affective component (anger) and
a behavioral component (aggression)” (Leibenluft and
Stoddard 2013, p. 1473), and is characterized by easy annoy-
ance, low frustration, touchiness, and anger/temper outbursts.
Irritability is moderately stable from school age to adulthood
and heritable (heritability between 0.25 and 0.45 in childhood
and adolescence), and has been described as a personality trait
(Kuny et al. 2013; Stringaris et al. 2012). Irritability is a
common symptom in different disorders, such as anxiety,
depression and bipolar disorder, and specifically it is a core
component of oppositional defiant disorder (ODD). Anger,
hostility and irritability are all negative emotions relevant to
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disruptive behavior disorders. Such negative emotionality is
correlated with self-regulation problems, which in turn, asso-
ciates with behavioral difficulties (DeLisi and Vaughn 2014).
High negative emotionality has been proposed by tempera-
ment theorists as central in the etiology of antisocial behavior
(DeLisi and Vaughn 2014).

ODD is among the most prevalent disorders from pre-
school age (Ezpeleta et al. 2014) to adulthood (Nock et al.
2007). ODD is accompanied by varied concurrent (attention
deficit/hyperactivity disorder –ADHD) and successive (con-
duct disorder, anxiety, depression) comorbidity (Maughan
et al. 2004), and it is a strong predictor of depression in
adulthood (Copeland et al. 2009). In an attempt to explain
this consistent comorbidity pattern, the underlying structure of
ODD symptoms has been studied, and several dimensions of
ODD have been identified in child-to-adolescent samples:
irritable (including loses temper, angry and touchy); head-
strong (argues, defies, annoys, blames), and hurtful (spiteful-
vindictive) (Rowe et al. 2010; Stringaris and Goodman
2009b). Both cross-sectionally and longitudinally, the dimen-
sions show distinct psychopathological associations: the irri-
table dimension is associated with emotional disorders, head-
strong with attention deficit/hyperactivity disorder (ADHD),
and hurtful with conduct disorder (CD) and aggressive symp-
toms (Rowe et al. 2010; Stringaris and Goodman 2009a;
Whelan et al. 2013). For preschoolers, these dimensions
(Ezpeleta et al. 2012) as well as Burke’s model (Burke et al.
2010a, 2005) with negative affect (touchy, angry, spiteful),
oppositional behavior (temper, argues, defies) and antagonis-
tic behavior (annoys, blames) have been confirmed (Ezpeleta
and Penelo 2015; Lavigne et al. 2014, 2015). Based on these
results, it has been suggested that the association between
ODD and depression or anxiety may be explained by the
shared negative affectivity and the irritability component.

For the definition of ODD, the recent DSM-5 (American
Psychiatric Association 2013) classification separates the
symptomatology following the above dimensions, but does
not indicate any specifier for cases in which ODD presents
with strong or persistent irritability. On the contrary, cases with
marked, chronic irritability with severe recurrent temper out-
bursts are classified under disruptive mood dysregulation dis-
order (DMDD) in the depressive section, a diagnosis that
cannot be made together with ODD. Copeland et al. (2013)
tested the proposed DSM-5 definition for DMDD in three
samples from the general population aged 2 to 17 and reported
prevalence between 0.8 (ages 9–17) and 3.3 % (ages 2–6) and
a strong overlap with ODD. According to these authors, the
high comorbidity with ODD and the common longitudinal
association of both disorders with depressive disorders
questions the classification of DMDD as a mood disorder,
given that both have mixed emotional and behavioral
symptoms. Recently, Dougherty et al. (2014) reported a prev-
alence of 8.2 % for DMDD in a sample of 6-year-old children

and observed that the disorder was associated with depression
and ODD. Therefore, further study is needed regarding how
chronic irritability presents through development.

Few studies have focused on person-centered analyses,
which enable us to find groups of children with similar re-
sponses in relation to irritability and to continue studying the
outcomes for the different groups of children. Using Latent
Class Analysis in a large sample of 7–12-year-old Dutch twins
to define subsets of ODD based on the 6 symptoms of the
ODD scale in the Conners Parent Rating Scale, four classes
emerged: no symptoms, defiant, irritability and high symptoms
(Kuny et al. 2013). Children in the irritability category (10 %)
presented higher scores on anxious-depressed, withdrawn/
depressed, and internalizing problems. Analogously, Althoff
et al. (2014) found similar categories using the DSM-oriented
oppositional defiant problems scale of the CBCL in large
samples from the general population in the U.S. and the
Netherlands. The irritability category encompassed 22 % of
the sample; this class was concurrently associated with a
lifetime diagnosis of anxiety disorders but not with a diagnosis
of ODD, and predicted mood disorders 14 years later.

Few studies have centered on the outcomes of irritability
specifically within children with ODD. One such study exam-
ined 7–12-year-old boys from a clinical sample that was over-
representative of children with ADHD, ODD, and CD (Burke
2012). The information provided by parents on ODD symp-
toms from the DISC interview from year 1 gave three catego-
ries of children: oppositional behavior (47.5 %), irritability
(36 %), and low symptoms (16.4 %). Children in the irritabil-
ity category at year 1 showed more depressive and anxiety
symptoms and higher neuroticism scores at follow-up at ages
17 and 18. In preschoolers from the general population,
Lavigne et al. (2014) have reported that ODD irritable dimen-
sion scores at ages 4 and 5 predicted subsequent depression
but not anxiety. At these ages, however, the associations or
predictions from irritability were not specific, given that other
dimensions (such us headstrong or antagonistic behavior)
were also associated with internalizing disorders (Ezpeleta
et al. 2012; Lavigne et al. 2014). Therefore, more information
is needed about the outcomes and specificities of irritability at
younger ages. Using a variable-oriented approach, Dougherty
et al. (2013) examined a large sample of preschoolers from the
general population to determine whether chronic irritability at
age 3 was related to negative psychopathological outcomes at
age 6. Irritability, as defined through six symptoms in a
diagnostic interview (irritable mood, feelings of anger, dis-
plays anger and resentment, feelings of frustration, episodes of
temper, and episodes of excessive temper), was associated
concurrently and longitudinally with ODD, depressive disor-
ders, and functional impairment, even when controlling for
baseline symptomatology and excluding symptom overlap.

Previous studies, mostly based on variable-oriented analy-
ses, indicate that irritability marks a specific risk for
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subsequent internalizing disorders and suggest several sub-
types of ODD. Most of the person-centered studies have been
carried out in samples of children aged 7 and older which do
not represent the general population (twins, clinical patients,
or only boys), and have studied categories of ODD such as
irritability, cross-sectionally, but none has longitudinally stud-
ied the trajectories of irritability in preschoolers in the context
of ODD. The current conception of ODD is that it is a mixed
behavior and emotion disorder that starts early in life and
remains stable. Preschool age is developmentally important
in relation to both anger (a high frequency of irritability
symptoms; Egger and Angold 2006) and emotion regulation,
as most children are developing self-regulation skills during
this period (Halligan et al. 2013). Therefore, it is imperative to
know if irritability can identify subtypes of ODD at this early
age. This information might be highly relevant for detection
and might permit us to prevent subsequent internalizing psy-
chopathology associated with ODD. Given this, we set three
specific objectives in this study: 1) to trace the developmental
trajectories of irritability symptoms as defined in DSM-IV
ODD from ages 3 to 5 for a sample of preschool children
representing the general population; 2) to trace the develop-
mental trajectories of irritability symptoms among a subsam-
ple of children with ODD; and 3) to ascertain the outcomes of
these trajectories at age 6. We expected to find several devel-
opmental trajectories of irritability both in the whole sample
and among the children with ODD, with one trajectory being
chronically irritable children (objectives 1 and 2). Among the
children with ODD, we expected that the chronic trajectory
would identify a subgroup of children with different outcomes
in comparison to other irritability trajectories. With respect to
the research carried out to date, we will add information
regarding whether irritability specifies a distinct ODD group
starting at preschool age using a person-centered longitudinal
approach in a sample from the general population and with
information from several reporters (parents, teachers, and the
children themselves).

Method

Participants

The sample derives from a longitudinal study on psychopath-
ological risk factors starting at age 3 described in Ezpeleta
et al. (2014). The initial sample consisted of 2283 children
randomly selected from early-childhood schools in Barcelona
(Spain). A two-phase design was employed. In the first phase
of sampling, 1341 families (58.7 %) agreed to participate
(33.6 % high socioeconomic status, 43.1 % middle, and
23.3 % low; 50.9 % were boys). To ensure the participation
of children with possible behavioral problems, the parent-
rated SDQ (3–4 year-old version) conduct problems scale

(Goodman 2001) plus four ODD DSM-IV-TR symptoms
were used to screen. Two groups were potentially considered:
screen-positive (all children with SDQ scores≥4, percentile
90, or with a response option of two ("certainly true") in any of
the 8 DSM-IV ODD symptoms), and screen-negative (a ran-
dom group comprising 28% of children who did not reach the
positive threshold). The number of refusals in this phase was
n=135 (10.6 %), and these children did not differ in sex (χ2=
0.05, p=0.815) or type of school (χ2=0.04, p=0.850) from
those who did agree to participate. The only difference was in
SES, with a higher participation ratio for high socioeconomic
levels, 86.2 % vs. 73.6 %; χ2=14.09, p=0.007.

The final sample for the follow-up (second phase of sam-
pling design) included 622 children first assessed at age 3.
Demographic characteristics are shown in Table 1 (and
Table S1 online). The screen-positive group comprised 417
children (49.4 % boys) and the screen-negative group com-
prised 205 children (105, 51.2 %, boys). At age 4, 603
children remained in the follow-up (97.4 % of the initial
screen positive group and 96.6 % of the screen negative;
χ2=0.28, p=0.598) (303 boys), at age 5 there were 570
children (92.8 % pertaining to the initial screen positive and
91.3% to the screen negative; χ2=0.45, p=0.502) (288 boys),
and at age 6 there were 511 children (83.4 % for the initial
screen positive group and 79.6 % of the screen negative; χ2=
1.36, p=0.244) (256 boys). No differences in sex (χ2=1.57;
p=0.21), SES (χ2=8.63; p=0.071) or type of school (χ2=
0.39; p=0.53) were found on comparing completers and drop-
outs.

Measures

The Diagnostic Interview of Children and Adolescents for
Parents of Preschool Children (DICA-PPC; Ezpeleta et al.
2011) is a semi-structured interview for parents of children
aged 3 to 7 that follows the DSM-IV-TR criteria (American
Psychiatric 2000). The interview was used to identify ODD
diagnoses and the ODD dimensions described by Stringaris
and Goodman (2009b): irritability symptoms (loses temper,
touchy-annoyed and angry-resentful), headstrong (argues,

Table 1 Demographic characteristics of the sample at baseline (n=622)

Age (mean; SD) 3.8 (0.33)

Sex (N;%) Male 311 (50.0)

Race/ethnicity (N;%) Non-Hispanic white 557 (89.5)

Hispanic-American 46 (7.4)

Other 19 (3.1)

Family socioeconomic status (N;%) High 205 (33.0)

Mean-high 280 (45.0)

Low 137 (22.0)

SD standard deviation
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defies, annoys, blames), and hurtful (spiteful-vindictive).
The symptom count from the irritability dimension of
ODD was used to yield the trajectories. The diagnoses
analyzed as outcomes at age 6 were disruptive behavior
disorders (ADHD, ODD, and CD), depressive disorders
(major and minor depression) and anxiety disorders (sepa-
ration and generalized anxiety, specific and social phobia),
in addition to the number of CD-aggressive symptoms
(bullying, fighting, weapon use, cruelty to people, cruelty
to animals, stealing with confrontation, and forced sex) and
CD-non-aggressive symptoms (fire-raising, vandalism,
breaking and entering, lying, and stealing without confron-
tation). Comorbidity was defined as the presence of more
than one disorder among those analyzed in the study. Use
of services was recorded after assessment of the symptoms
of each disorder. DICA-PPC diagnoses have shown accept-
able test-retest agreement, ranging from kappa 0.76 for
disruptive behavior disorders to 0.64 for anxiety disorders
(Ezpeleta et al. 2011). Interviews were carried out by
psychologists with master’s degrees and psychology stu-
dents supervised by two Ph.D. clinical child psychologists.

The Child Behavior Checklist (CBCL/6-18; Achenbach
and Rescorla 2001) measures a child’s behavioral and emo-
tional problems according to the parents’ perception.
Cronbach’s alpha of the scales in the sample ranged from
0.46 for somatic complaints to 0.92 for total scale.

The Strengths and Difficulties Questionnaire (SDQ;
Goodman 2001) assesses children’s mental health with
25 items on five scales: emotional symptoms, conduct
problems, hyperactivity, peer relationship problems, and
prosocial behavior. The items on the first four scales
provide a total difficulties score. Two broader internaliz-
ing (emotional and peers) and externalizing (conduct and
hyperactivity) scales (Goodman et al. 2010) were also
analyzed. The questionnaire also has an impact supple-
ment, which is useful for considering possible service
use, and in which the informant judges whether the child
has a problem and the degree of distress, social impair-
ment, and burden it causes to others. This questionnaire
was completed by teachers. Cronbach’s alpha in the
sample ranged from 0.60 for emotional symptoms to
0.82 for total scale.

The Children’s Global Assessment Scale (CGAS; Shaffer
et al. 1983) is a global measure of functional impairment
rated by the interviewer based on information from the
diagnostic interview. Scores above 70 indicate normal
adaptation.

The Anger Questionnaire was created for this research
project. It contains 40 items using a 3-point Likert-type scale
(0: not at all; 1: a little; 2: a lot) related to the tendency to
experience anger (Anger trait scale), to inadequately express
anger (External expression scale), or to control anger appro-
priately (Control scale). The items included in each dimension

were constructed by a committee of experts in developmental
psychopathology based on a theoretical-clinical framework
regarding anger at early ages. Children answered the ques-
tionnaire, which was read out by the researchers, at age 6.
For the Anger trait scale, they were asked to indicate how
often the situations happen to them (e.g., getting angry
when asked to go to sleep, when another child takes his/
her toys, or when it is difficult to do something, being in a
bad mood when adults do not allow them to do something,
getting angry easily, etc.). For the External expression and
Control scales, the child was asked to say what s/he does
when s/he gets angry (arguing, hitting, insulting, telling
somebody off, trying to calm down, breathing deeply, etc.).
Psychometric evidence of the reliability of the Anger-
Questionnaire was obtained. A confirmatory factor analy-
ses testing the internal structure of the questionnaire
showed adequate fit for the 3-factor model, with low root
mean square error of approximation index (RMSEA=
0.064, 95 % CI: 0.061 to 0.068), low standardized root
mean squared residual (SRMR=0.069) and significant
(p<0.001) and high standardized factor loadings (above
0.30) for all the items on their correspondent dimension
(with the exception of three items with factor-scores be-
tween 0.19 and 0.22). Cronbach’s alphas were adequate
and equal to 0.79 for the Trait scale, 0.82 for the External
expression scale, and 0.72 for the Control scale.

Procedure

The project was approved by the ethics review committee
of the authors’ institution. Families were recruited at the
schools and gave their written consent. All families of
children in grade P3 (3-year-olds) in the participating
schools were invited to answer the screening question-
naire. Families who agreed were interviewed at the school
for each assessment. The interview team was specifically
trained, and all interviewers were blind to the screening
group (see Ezpeleta et al. 2011). All interviews were audio-
recorded and supervised. After the interview, the inter-
viewer completed the CGAS, the teachers were given the
SDQ for completion before the end of the academic year,
and parents and children answered the questionnaires (at
age 6). The data were collected once a year between
November 2009 and July 2013, with an average interval
of 11.01 months between the first and second assessments
(SD=1.15), 12.45 months (SD=1.19) between the second
and third assessments, and 10.81 months (SD=1.55) be-
tween the third and fourth assessments. The average inter-
val between the parent-family assessment and teacher’s
report in the follow-ups ranged from1.42 months (SD=
1.80) for the first assessment to 2.84 months (SD=1.89)
for the fourth assessment.
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Statistical Analysis

The trajectories were obtained in MPlus7 using the sampling
weight procedure to account for the multi-sampling design
(each child was weighted by the inverse proportion to the
probability of selection in the second phase of the sampling),
through Growth-Mixture-Modeling (GMM) and Robust-
Maximum-Likelihood (MLR) (Enders and Bandalos 2001;
Muthén and Muthén 2012). The MLR constitutes a full-
information method used for non-ignorable missing data
modeling where categorical outcomes are indicators of
missingness and where missingness can be predicted by con-
tinuous and categorical latent variables, and it gives robust
standard errors and the T2* chi-square statistic test of Yuan
and Bentler (2000) for all the parameters. Two GMMs were
obtained for the developmental course of the irritability symp-
toms during the preschool period (3 to 5 years old): a) among
the whole sample of n=622 children (this model was adjusted
for the presence of ODD during the follow-up) and b) among
the subsample of n=103 children who presented a diagnosis
of ODD in the DICA-PPC at any of the three assessments of
the preschool period -ages 3/4/5 years-old- (this model was
adjusted for the number of headstrong symptoms). The selec-
tion of the number of trajectories for each model was based
on: a) the lowest Bayesian information criterion (BIC); b)
entropy>0.80; c) high on-diagonal average values (around
0.80) in the matrix containing the probabilities of member-
ship; d) the best clinical interpretability; and e) trajectory
classes with enough sample sizes to allow statistical compar-
ison (at least 5 % of participants).

The other analyses were carried out with Complex
Samples (due to the multi-stage sampling) in SPSS20,
weighting each subject by the inverse proportion to the
probability of selection in the second phase of the sam-
pling. The capacity of trajectories to discriminate psycho-
pathology and functioning at age 6 was measured with
logistic regression (binary outcomes) and General Linear
Models (GLM, quantitative criteria), adjusted for the pres-
ence of comorbidities different from those included in the
models and the number of ODD-headstrong symptoms at
baseline (age 3). Pairwise comparisons (odds ratio -OR- in
logistics and mean differences -MD- in GLM) estimated
differences between trajectories. Longitudinal discrimina-
tive models were obtained for the n=511 children who
remained in the follow-up at age 6 years-old. Due to the
low sample size for some trajectories (with the consequent
low statistical power), and since it is more relevant to
measure and interpret the effect sizes than to make conclu-
sions based on statistical significance tests, Cohen’s-d co-
efficients measured the effect size for each pairwise com-
parison (results did not include Bonferroni’s corrections),
considering moderate effect size as |d|>0.5 and a large
effect size as |d|>0.8.

Results

Irritability Trajectories in the Whole Sample

GMM (adjusted for the presence of ODD during the follow-
up) yielded five trajectories for the number of irritability
symptoms in the whole sample (Fig. 1, left). Adequate fit
was achieved (Table S2 online shows goodness-of-fit indexes,
estimated/observedmeans, intercepts and slopes). Trajectories
1 (N1=237, 46.0 %) and 2 (N2=301, 44.1 %) represented
those children with no symptoms from ages 3 to 5 or with low
persistent irritability symptoms. Trajectory 3 (N3=35, 3.8 %)
represented high-decreasing irritability symptoms. Trajectory
4 (N4=17, 2.61 %) represented increasers, children who
started with low mean symptoms at age 3 and showed an
increase at age 5. And Trajectory 5 (N5=32, 3.51 %) repre-
sented those children with high-persistent symptoms. No sta-
tistical differences for trajectories emerged for children’s sex
(χ2=3.01; p=0.56), socioeconomic status (χ2=11.1; p=0.20)
or ethnic group (χ2=6.16; p=0.19).

The first rows of Table S3 online contain means for the
number of ODD irritability, headstrong, and total symptoms
for each trajectory, as well as the percentage of subjects who
presented the hurtful symptom.

The first columns of Table 2 contains the distribution of the
outcomes at age 6 (prevalences for binary responses and
means for quantitative) for the five irritability trajectories
obtained in the whole sample (N=511 children who remained
in the follow-up at age 6). The next columns contain the global
predictive capacity of the trajectories (R2 coefficient) and the
pair-wise comparisons selecting as the reference group the
Trajectory 1 null irritability trajectory (that is, each trajectory
was individually compared to the Trajectory 1 class). Low-
persistent irritability course during preschool age (Trajectory
2) was very similar in its discriminative capacity for the
outcomes at age 6 to that of null irritability course
(Trajectory 1), and the only mean differences with moderate
effect sizes (Cohen’s-d around 0.50) were for the number of
ODD symptoms (irritability and total) and the level of func-
tional impairment (poorer results for low-persistent children
compared to null irritability children). The decreasing irrita-
bility course (Trajectory 3) also yielded similar outcomes at
age 6 to those for null course (Trajectory 1), and relevant
differences (|d|>_0.50) were only for the number of ODD-
irritability-symptoms, functional impairment level, SDQ-
internalizing scores and anger externalization and control
levels (clinically poorer outcomes for children with the de-
creasing trajectory). Increasing and high-persistent irritability
trajectories (Trajectories 4 and 5) achieved clearly the poorest
outcomes at age 6, with moderate to high effect sizes for many
differences compared to the null course trajectory (Trajectory
1). Specifically, increasing irritability course (Trajectory 4)
was clinically worse than children in the null course for the
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presence of disruptive disorders (ODD), depression, comor-
bidity and use of services, as well as for the number of ODD-
symptoms, functional impairment level, anxiety, aggressive
behaviors, externalizing and total problems on the CBCL, and
teachers’ perceived higher levels of problems for relations
with peers and for internalizing problems. Similarly, the
high-persistent irritability course (Trajectory 5) also yielded
a poorer psychopathological outcome than the null course in
disruptive disorders (ODD), presence of comorbid disorders,
impairment, number of ODD symptoms, the CBCL scales
(except for somatic complaints and thought problems), anger
externalization and control scores, and teachers’ perceived
higher levels of problems with peers, internalizing, global
difficulties and interference with peers and at school.

Irritability Trajectories Among Children with ODD

The GMM (adjusted for the number of headstrong symptoms
during the follow-up) among the children with ODD at any
time between ages 3 and 5 (N=103) identified three irritability
trajectories (Fig. 1, right) with adequate fit (see goodness-of-
fit in Table S2 online). Trajectory 1 (N1=29, 34.9 %) repre-
sented decreasing irritability symptomatology from ages 3 to 5
(children started with a moderate-high mean number of symp-
toms at age 3 and achieved considerably lower means at ages
4–5). Trajectory 2 (N2=23, 33.2 %) represented increasing
irritability symptoms (children who started with a low mean
number of symptoms at age 3 and had higher means at ages 4–
5). Trajectory 3 (N3=31, 31.9 %) represented high-persistent
(high mean number of symptoms at ages 3 to 5). The decline
in the mean irritability scores between ages 3–5 for the high-
persistent trajectory (means decreased from 1.85 to 1.70 and
1.54) was weak: the slope for this developmental course was
not statistically significant (b=−0.16, t=−1.28, p=0.20). No
statistical differences for trajectories emerged for children’s
sex (χ2=4.30; p=0.12), socioeconomic status (χ2=8.41; p=
0.078), or ethnic group (χ2=0.38; p=0.83).

The last rows of Table S3 online contain means for the
number of ODD irritability, headstrong, and total symptoms
for each trajectory. The means for the headstrong dimension
and the ODD-total symptoms showed similar evolution to the
ODD-irritability used to define the empirical trajectories, as
well as the percentage of participants who presented the
hurtful symptom.

Outcomes of the Irritability Trajectories in Children
with ODD at Age 6

Table 3 summarizes outcomes at age 6 for the three irritability
trajectories obtained for children with ODD during the pre-
school period (N=103) and the comparisons carried out with
the N=83 children remaining at age 6. The first column on the
left side shows the distribution of the outcomes (proportions
or means), and the other columns contain the pairwise com-
parison for trajectories (OR in logistics and MD in GLM).

Considering significant differences and moderate-to-good
effect sizes for pairwise comparisons, in comparison to both
the increasing and high-persistent trajectories (2 and 3),
Trajectory 1 (decreasing) showed lower prevalence for dis-
ruptive behavior disorders, ADHD (this comparison was rel-
evant only for Trajectory 2 = increasing vs Trajectory 1 =
decreasing), ODD, number of irritability symptoms, head-
strong symptoms (relevant comparison for Trajectory 3 =
high-persistent vs Trajectory 1 = decreasing), total ODD
symptoms, comorbidity, use of services (relevant comparison
for Trajectory 2 = increasing vs Trajectory 1 = decreasing) and
functional impairment levels. Considering the CBCL mean
scores, Trajectory 3 (high-persistent) yielded higher mean
psychopathology levels than Trajectory 1 (increasing) on
withdrawn/depressed, somatic complaints, rule-breaking, ag-
gressive behavior, internalizing, externalizing and total scales.
Trajectory 3 (high-persistent) also yielded lower self-reported
control of anger than children in the decreasing trajectory
(Trajectory 1). Teachers reported higher mean scores on the

0

1

2

3

Age3 Age4 Age5

T5 (3.51%)

T1 (46.0%)

T4 (2.61%)

T2 (44.1%)
T3 (3.80%)

Null

Low persistent

Increasing

Decreasing

High persistent

Total sample (n=622)

0

1

2

3

Age3 Age4 Age5

T3 (31.9%) 

T2 (33.2%)

T1 (34.9%)

Increasing

Decreasing

High persistent

ODD sample (n=103)

Fig. 1 Developmental trajectories for the number of ODD-irritability symptoms, for total sample (n=622) and for ODD children sample (n=103
children who presented ODD during the preschool period)
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SDQ-conduct problems scale for children in the increasing
(Trajectory 2) versus decreasing (Trajectory 1) groups.

High-persistent and increasing irritability trajectories only
differed in the prevalence of depression and comorbidity
(higher percentages for the increasing irritability class), and
the mean scores in the CBCL withdrawn/depressed and rule-
breaking scales (higher means for high-persistent irritability).

The last two columns of Table 3 show the comparison of
Trajectories 2 and 3 clustered into the same group (increasing
plus high-persistent irritability) with Trajectory 1 (decreasing
irritability). Clustered Trajectories 2+3 showed the scores or
proportions in the more dysfunctional direction for many
outcomes: higher prevalences of DSM-IV disruptive behavior
disorders, ODD and comorbidity, and higher mean scores for
number of irritability and ODD-total symptoms, higher im-
pairment and higher mean scores on the CBCL withdrawn/
depressed, somatic complaints, rule-breaking, aggressive be-
havior, internalizing, externalizing and total scales.

Discussion

This study identified several developmental trajectories of
irritability symptoms included in DSM-IV ODD definition
at preschool ages. A majority of the children in the sample
representing the general population did not present irritability,
or they presented it at very low levels, but 3.5 % presented
sustained irritability throughout this early developmental pe-
riod. On the contrary, only a minority of preschoolers with
ODD between ages 3 to 5 showed a decrease in their level of
irritability (34.9 %). Approximately 33 % of children with
ADHD showed increases in irritability with age, and about
32 % of children with ODD showed persistent irritability. The
persistence or increasing of irritability throughout the period
studied was associated with poorer outcomes in both the
general population sample and among the children with
ODD. We did not find sex differences in irritability.

In the whole sample representing the general population,
irritability was not a marked characteristic of most children
(90 %) from ages 3 to 5. However, 3.5 % of the preschoolers
from the general population did show persistent irritability.
This value indicates sustained irritability problems for a sig-
nificant proportion of preschoolers. Children in the high-
persistent trajectory experience chronic states of arousal (lose
temper, touchy-annoyed, angry-resentful) when most of their
peers do not. Therefore, children in the early persisten and
increasing trajectories of irritability show early difficulties in
managing irritability, which put them at risk for later
socioemotional development problems (Razza et al. 2012).
In our sample, as reported by different informants in different
contexts, these children continued to present with ODD, and
had more comorbidity (internalizing and externalizing),

poorer functioning, and more difficulties with peers.
Developmentally, ODD is a risk factor for conduct disorder
and other internalizing and externalizing comorbidity, and
conduct disorder is followed in a portion of cases by antisocial
personality disorder (Burke et al. 2010b; Maughan et al. 2004;
Rowe et al. 2002). In this line, there is a body of literature that
has reported consistently that about 5 % of the population
from childhood to adulthood are involved in serious antisocial
behavior and show an elevated prevalence of violence, delin-
quency and substance use (Vaughn et al. 2011, 2014). The
high persistent trajectory in this study might be identifying
children with these developmental risks, which highlights the
need for indicated prevention. Future research should test the
differential efficacy of preventive programs across the differ-
ent developmental trajectories in order to improve their
efficacy.

Considering children with ODD, two groups were charac-
terized by high irritability in their development: the high-
persistent and the increasing trajectory groups. Among the
children with ODD, approximately 32 % presented with a
high level of lasting irritability symptoms, while in 33 % the
levels of irritability were increasing during the course of
development. Children in the high-persistent trajectory had
high severity of ODD symptoms (rule-breaking) and
withdrawn/depressed behavior at age 6. For the children in
these two trajectories emotional dysregulation worsened or
stayed at a dysfunctional level as they aged. Their increased
difficulties in controlling irritability are associated with highly
negative outcomes, and they present the poorest outcomes in
terms of continuity and severity of ODD, internalizing and
externalizing comorbidity, functional impairment, and self-
assessment of difficulties in anger control. The importance
of the outcomes with which these trajectories are associated,
the effect sizes of the associations, and the cross-informant
agreement on identifying the difficulties all support the em-
pirically validity of these trajectories. High irritability (persis-
tent or increasing) distinguishes a subtype of ODD children
with marked difficulties in emotion regulation and poorer
prognosis. Therefore, early identification of this subtype and
early intervention must be a priority when an ODD diagnosis
is given. Children in this subtype might benefit from a
strengthening of the emotional components of existing inter-
vention programs, such as emotional literacy, anger manage-
ment, empathy or perspective-taking, social and communica-
tion skills, and interpersonal problem-solving (Webster-
Stratton and Reid 2004).

Previous studies have used variable-centered analyses to
validate the structure of ODD symptoms (Burke et al. 2010a;
Ezpeleta et al. 2012; Krieger et al. 2013; Rowe et al. 2010;
Stringaris and Goodman 2009b). Our contribution to previous
studies is the validation of the ODD irritability subtype using a
person-centered analysis. These results are in line with the
ICD-11 (WHO, 2014) proposal to include a specifier to
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indicate whether the presentation of ODD includes chronic
irritability and anger or not (Lochman et al. in press). Other
studies have proposed another subtyping of ODD. In pre-
schoolers, Willoughby et al. (2011) reported that Callous-
Unemotional traits distinguished a group of children with
ODD who were less fearful, recovered more easily after an
upset, and showed less negative reactivity, lower heart period
reactivity, and higher levels of general arousal than those with
ODD only. The different ODD subgroups identified in the
literature indicate that ODD is a heterogeneous disorder and
the distinct subgroups may require different treatment
components.

Some limitations should be taken into account in
interpreting the results of this study. Since we studied a very
young sample of the general population, and psychopathology
is not very frequent in such community samples, we found
few cases of most disorders, particularly major depression and
conduct disorders. Therefore, some associations could be
affected by the low prevalence. As expected, few children
from the general population presented ODD and, therefore,
among the children with ODD, the distribution of the differ-
ently affected children into three different trajectories might
have reduced the statistical power of the analyses, and there-
fore effect size measures were estimated and interpreted in this
study. Related to sample sizes, it is usually considered that
statistical procedures underlying structural equation modeling
and GMM require large samples. However, it must be noted
that there is not a general rule regarding how large a sample is
necessary for GMM and many recent publications state that
identification of unobserved groups with these procedures
depends on many factors (Ram and Grimm 2009) (extent of
between-group differences, homogeneity of the change pro-
cess, group sizes or reliability of measurement), and that small
samples are sufficient under certain circumstances (Berlin
et al. 2014). The theoretical framework of the present study,
the goodness-of-fit of the trajectories and the proven longitu-
dinal discriminative capacity of the emerged latent-classes
provide empirical validity to the use of GMM in this data.

On the other hand, the strengths of the study are the use of a
person-centered approach, the inclusion of preschool children,
and the use of information from several reporters (parent,
teacher, children) using several techniques (diagnostic inter-
views and questionnaires).

The identification of several irritability trajectories has
important implications for early diagnosis, treatment, and
recommended preventive interventions. In the general popu-
lation, by age 5 it is normative for children to present few
symptoms of irritability, but we found that about 6 % of the
children (persistent plus increasing) continued to show diffi-
culties in emotional regulation of irritability. These children
had dysfunctional outcomes at age 6. These results highlight
the importance of observing and detecting levels of irritability
early in development, as this is a risk factor for

psychopathological outcomes in children from the general
population. Among the children with ODD, high irritability
(persistent and increasing) identifies a subtype of ODD with
the most severe outcomes, and these children should be iden-
tified and treated. Longitudinal studies with longer follow-ups
throughout childhood and adolescence are needed to further
test the predictive validity of this subtype.
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