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Abstract

Emerging research has identified sub-dimensions of oppositional defiant disorder — irritability and
defiance -that differentially predict internalizing and externalizing symptoms in preschoolers,
children, and adolescents. Using a theoretical approach and confirmatory factor analyses to
distinguish between irritability and defiance, we investigate the associations among these
dimensions and internalizing (anxiety and depression) and externalizing problems (conduct
problems) within and across time in a community-based sample of 662 youth (342 females)
spanning ages 12 to 18 years old at baseline. On average, irritability was stable across assessment
points and defiance declined. Within time, associations of irritability with internalizing were
consistently stronger than associations of irritability with conduct problems. Defiance was
similarly associated within time with both internalizing and conduct problems in mid-adolescence,
but was more highly related to internalizing than to conduct problems by early adulthood (ages 18
to 25). Over time, increasing irritability was related to changes in both internalizing and conduct
problems; whereas increases in defiance predicted increases in conduct problems more strongly
than internalizing symptoms. Increases in both internalizing and conduct problems were also
associated with subsequent increases in both irritability and defiance. Sex differences in these
associations were not significant.
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Mental health problems can disrupt salient developmental tasks of young adulthood
including educational attainment, work experience, and interpersonal functioning (Graber
and Sontag 2009). Symptoms of internalizing and externalizing are among the most
common mental health concerns in adolescence and young adulthood (Costello et al. 2011).
Subclinical symptoms of mental health problems in adolescence predict full syndrome
disorders (Shankman et al. 2009) and this research suggests paths that may increase these
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risks. Although externalizing problems typically decline, internalizing symptoms show
considerable stability or increase across this transition; moreover, the co-occurrence between
a variety of internalizing and externalizing symptoms continues to be strong (Copeland et al.
2009; Costello et al. 2011; Leadbeater et al. 2012). A better understanding of the
mechanisms that influence the stability of and the links between internalizing and
externalizing problems across this transition is needed to provide targets for intervention.
Following recent research (see reviews by Chen 2012; Burke and Loeber 2010; Frick and
Nigg 2012) showing that sub-dimensions of oppositional defiant disorder (irritability and
defiance) may differentially predict internalizing (depression and anxiety) and externalizing
problems (conduct disorders and hyperactivity) in pre-school, childhood and adolescence;
we investigate these links across the transition to young adulthood in a large community-
based sample of youth, spanning ages 12 to 25 years old.

Oppositional defiant disorder is typically considered a problem of childhood that is either
self-limiting or evolves into more serious conduct disorders with deviant and aggressive
behaviours by late adolescence. Hence, the continuities and discontinuities in oppositional
defiant symptoms (ODS), their comorbidity with internalizing, and their longer term effects
on mental health in young adulthood remain poorly understood. We argue here that the
distinction between irritable and defiant sub-dimensions of oppositionality may contribute to
a better understanding of the links between internalizing and externalizing across the
transition to young adulthood and inform interventions that can address the potentially
disruptive effects of these mental health problems on academic, occupational, and
interpersonal functioning.

Previous research (Leadbeater et al. 2012) with four waves of data from the current
community-based sample of youth showed that, on average, trajectories of overall symptoms
of oppositional defiance (ODS) were stable in youth across 12 to 22 years of age. ODS co-
occurred with depressive symptoms at each wave of data collection and increases in ODS
were associated with increases in symptoms of depression across time. However, these
correlational findings did not address the direction of effects of these associations and the
irritable and defiant sub-dimensions of ODS were not considered. The current study
addresses three questions: 1. Can irritable and defiant sub-dimensions of ODS be
distinguished from early adolescence to young adulthood and are measures invariant across
time and sex? 2. What are the trajectories of irritability and defiance from early adolescence
to young adulthood and do these co-vary with the trajectories of internalizing and
externalizing problems? and 3. Do irritability and defiance differentially predict symptoms
of depression and conduct problems across the transition from late adolescence to young
adulthood? We first briefly review the research on the ODS sub-dimensions that has focused
on the prediction of internalizing symptoms and conduct problems in childhood and
adolescence.

Sub-dimensions of Oppositional Defiant Disorders

Research conducted with community-samples (Ezpeleta et al. 2012; Krieger, et al. 2013;
Stringaris and Goodman 2009; Stringaris et al. 2013; Rowe, Costello, Angold, Copeland,
and Maughan 2010; Whelan et al. 2013) or clinic-referred children and adolescents (Burke
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2012; Burke and Loeber 2010; Drabick et al. 2010; Drabick and Gadow 2012) has
distinguished two, or in some cases three, sub-dimensions of ODS symptoms. These have
been variously labelled (and constructed), but they typically follow Stringaris and Goodman
(2009) in differentiating between symptoms of 1) negative affect/irritable, 2) headstrong/
defiant/antagonistic behaviors, and 3) spiteful/vindictive or callous behaviors. Items
comprising the irritability dimension suggest a common theme reflecting emotional
dysregulation or anger management problems (e.g. cranky, touchy, temper tantrums, easily
annoyed, angry). In contrast, items included in the defiant dimension (e.g. argues with
adults, defies or refuses to comply, deliberately annoys people, blames others) are typically
conceptualized as individual behavioral problems or reactions to coercive parent—child
interactions (Aebi et al. 2010). However, items used to measure defiance focus attention on
problematic interpersonal interactions that may also involve non-family interactions. In
children and adolescents, defiance against authorities typically targets parents, siblings, and
teachers. However, by late adolescence and young adulthood, it is possible that these
negative interactions also involve other significant relationships including employers, peers,
and romantic partners, and conceptualizing defiance as interpersonal problems may aid in
focusing interventions. The irritability and defiance sub-dimensions are also distinguished
from behaviors involving the perpetration of callous-unemotional acts or spiteful retaliation
and are manifested in deliberately hurting others without regard to their suffering (Kolko and
Pardini 2010). An advantage of these distinctions is that they go beyond a broad
conceptualization of oppositional defiant disorders as behavioral problems and point more
specifically to problems with the management of strong emotions, disruptions in stage-
salient interpersonal relationships, and, occasionally, also callous behaviors.

The past research has also contributed to our understanding of linkages between these sub-
dimension and increases in internalizing and externalizing problems in preschool, childhood
and adolescence. Most research (Burke 2012; Burke, Hipwell, and Loeber 2010; Ezpeleta, et
al. 2012; Stringaris and Goodman 2009) confirms that irritability is more strongly related to
increases in depressive and anxious symptoms than externalizing problems. However, the
headstrong/defiant and vindictive/spiteful dimensions are more strongly related to the
development of externalizing (attention deficit and hyperactivity disorder ADHD or conduct
disorders) in some studies (Ezpeleta et al. 2012; Stringaris and Goodman 2009; Whelan et
al. 2013), but predict both depression and externalizing in others (Rowe et al. 2010).

Inconsistencies in past findings may relate, in part, to the distribution of items used to
distinguish among the dimensions. These are based on a priori classifications in some
studies and on exploratory factor analyses (EFA) in others (see review by Burke and Loeber
2010). Given that findings based on EFAs tend to be sample specific and not easily
generalized (Fabrigar et al. 1999), it is perhaps not surprising that item loadings differ across
studies with samples that differ by source of the data, levels of pathology, location, age,
ethnicity, and sex. For example, the item “often loses temper” is categorized a priori with the
irritable dimension in a cross-sectional study of British children and youth ages 5 to 16
(Stringaris and Goodman 2009), and also in a longitudinal study of children and youth ages
9 to 21 from the United States Great Smoky Mountains Study using EFA (Rowe et al. 2010).
However, in an EFA of data from the Pittsburgh Girls’ Study (Burke et al. 2010; Hipwell et
al. 2011) with girls ages 8 to 16, temper tantrums loaded on the defiance (behavioral) factor
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along with arguing and defying; whereas the irritable (affective) factor included being angry,
touchy, and spiteful; and annoying and blaming others loaded onto a third factor labelled
antagonistic. The item “spiteful” also loaded on the defiant/headstrong factor in Rowe et al.
(2010), but not elsewhere (Burke and Loeber 2010).

To address these measurement problems, we adopt a theoretical approach and use
confirmatory factor analyses (CFA) to clearly distinguish between items that assess either
irritable mood or defiance that is clearly linked to interpersonal interactions. To increase the
conceptual validity of these distinctions, we also exclude ODS symptoms that cannot be
clearly differentiated into one of these categories in young adulthood. For example, temper
tantrums can be conceptualized as angry outbursts reflecting irritability in childhood and
early adolescence, but temper may have a greater range of manifestations in young adults
(including anger, sulking, stalking off, aggressive behaviors, or damaging property). Given
this diversity in expression, past inconsistencies in loadings of temper tantrums, and the need
for a common measure that reaches from adolescence to young adulthood in this
longitudinal study; we omit the item assessing temper tantrums from our analyses. Similarly,
spiteful/vindictive behaviors are typically tapped by one item and occur infrequently even in
children with a clinical diagnosis of ODS (Keenan 2012) and are not clearly related to
irritability or defiance. Hence, these symptoms are also omitted from our measure.

In this study we extend previous research on the psychometrics of the sub-dimensions of
ODS using confirmatory factor analyses (CFA) to assess the measurement invariance across
sex and age groups from adolescence to young adulthood. We use five waves of data from a
large, community-based sample that was followed across 8 years, spanning ages 12 to 25.
Next, we examine the average univariate trajectories of each of these sub-dimensions across
this transition and assess their co-variation with internalizing symptoms (depression and
anxiety) and conduct problems. Finally, we also test the differential effects of irritability and
defiance on concurrent and subsequent levels of internalizing symptoms and conduct
problems. Given that some cycling of symptoms may be established by late adolescence, we
also compare the fit of models specifying both unidirectional and reciprocal relations among
internalizing and conduct disorder and irritability and defiance over time. Sex differences in
levels of internalizing, oppositional defiant disorders and conduct problems are well
established (Costello et al. 2011; De Ancos and Ascaso 2011; Munkvold et al. 2011) and are
also tested in each model.

Methods

Participants

Data were drawn from the Victoria Healthy Youth Survey (V-HYS), which was administered
biennially from 2003 to 2011 (see Leadbeater et al. 2012 for details). Participants were
recruited from a random sample of 9,500 telephone listings; 1,036 households with an
eligible youth (aged 12 to 18 years) were identified. Of these, 185 parents or guardians and
187 youth refused participation. At baseline, participants included 662 youth (342 females).
Youth were 85 % European-Canadian, 4 % Asian, and 11 % other ethnicities. Nineteen
percent of fathers and 19 % of mothers finished high school only, and 43 % of fathers and
49 % of mothers completed college or university training. The majority (55 %; /7=361) lived
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Measures

with both of their biological or adoptive (1.7 %; n=11) parents; 42.6 % of youth were from
families with parents who were separated or divorced, and, 2 % of youth (7=13) had a parent
who died. Response rates were 87 % (7=578) at Time 2, 81 % (/7=539) at Time 3, 70 %
(m=459) at Time 4, and 70 % (/7=464) at Time 5. Attrition analyses of differences in initial
status for participating and non-participating youth comparing T1 and T5 showed that
attrition was not related to the demographic or study variables.

Youth gave written consent for their participation at each wave and received a gift certificate
for their participation at each interview. A trained interviewer administered the V-HYS in
individual interviews in the youth’s home or another private place. Skype or phone
interviews in later waves were also used when necessary to follow youth who moved or were
travelling. To enhance privacy and increase responding, the portion of the V-HYS
questionnaire dealing with private topics (including the mental health symptoms) is read by
the interviewer, but is filled in privately by the individual and placed in a sealed envelope
that is never accessible to the interviewer. While the validity of self-report data has been
debated (e.g., Beggs et al. 1999), recent research by Bradford and Rickwood (2012)
demonstrates that self-administered assessments are the most accepted form of psychosocial
screening instruments in young adults, and that these enhance engagement and improve rates
of disclosure.

All measures were collected by self-report at each time point, except for conduct problems
which were only assessed at T3, T4, and T5.

Symptoms of internalizing (anxiety and depression) and oppositional defiance were assessed
with the Brief Child and Family Phone Interview (BCFPI; Cunningham et al. 2009). The
BCFPI was developed for standardized intake screening and outcome evaluation for children
6 to 18 years of age. Items on the BCFPI specifically reflect DSM-IV criteria for different
child and adolescent psychiatric disorders. An evaluation of the BCFPI instrument by Boyle
et al. (2009) concluded that it provided a “reasonable approximation to disorders classified
by the DISC-1V [Diagnostic Interview Schedule for Children, Version IV]” (p. 424), an
accepted standard for classifications of disorders.

Assessments included 6 items for each symptom category rated on a three-point scale (i.e., 0
= never, 1 = sometimes, or 2 = often) in response to the question, “Do you notice that you
[... item]”. The items for anxiety symptoms are: (1) worry about your past behavior (2)
worry about doing the wrong thing (3) worry about doing better at things? (4) are overly
anxious to please people (5) are afraid of making mistakes and (6) worry about things in the
future? Items for the depression symptoms are: (1) feel hopeless (2) get no pleasure from
your usual activities (3) have trouble enjoying yourself (4) are unhappy, sad or depressed (5)
have no interest in your usual activities and (6) are not as happy as people your age? Items
for the ODS symptoms included three irritability items: (1) are easily annoyed by others (2)
are angry and resentful (3) are cranky (irritable)?; as well as three defiance items (4) are
defiant, or that you talk back to people (5) argue a lot with others and (6) blame others for
your own mistakes?. Following Gadermann et al. (2012), reliability estimates (alphas) for
these ordinal scales were obtained using polychoric correlations. Alphas were 0.90 for
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depression at each wave and ranged from 0.82 to 0.87 for anxiety and from 0.80 to 0.84 for
ODS (total score). Alpha for internalizing (with symptoms of anxiety and depression
combined) ranged from 0.89 to 0.92.

Despite the face validity of the items, the BCFPI questionnaire has not typically been used
with individuals older than 18. Nevertheless, continuity in measures is important for
longitudinal research. Hence, we tested the invariance across time and sex for symptoms of
anxiety, depression and total ODS (see Leadbeater et al. 2012). Findings supported the
configural (i.e., equality of number of salient factor loadings) and metric factorial invariance
(i.e., equality of magnitude of factor loadings) across time and sex. Scalar invariance (i.e.,
equal intercepts) was not found. Findings were similar using the 5 waves of data used in this
study and are not repeated here. In the current study, we also examined the metric properties
and invariance of the sub-dimensions of the ODS sub-scales across time and sex. Polychoric
alphas for the irritability sub-dimension ranged from 0.77 to 0.81 and for the defiance sub-
dimension from 0.61 to 0.71.

Conduct Problems were assessed using seven items that tapped DSM-IV symptoms of
conduct disorders. Youth were asked “In the past year, how often have you [...item].”
Responses were rated on a four-point scale (i.e., 0 = never, 1 = once or twice, 2 = several
times, or 3 = very often). Items were a range of conduct problems that differed in severity:
(1) given a fake excuse for missing work, not showing up for a meeting, or cutting class; (2)
borrowed money from someone without any intention of paying it back; (3) damaged public
or private property that didn’t belong to you; (4) started a fight and struck someone because
you didn’t like what that person said or did; (5) given false information in filling out an
application for a job, or a loan, or something else like that; (6) taken something of value
from a store without paying for it; and (7) broken into a place that was locked just out of
curiosity. Due to the low occurrence of ratings exceeding “once or twice”, responses were
scored 1 if the behavior occurred and 0 if not; total scores ranged from 0 to 7 and were
approximately normally distributed. Alphas (polychoric correlations) ranged from 0.75 to
0.82.

Socio-economic status (SES) was assessed as a rating of mother’s education on a five-point
scale; 0 = less than high-school, 1 = high-school, 2 = vocational training, 3 = some college/
university, 4 = finished college/university (M=3.93, SD=1.35).

Plans for Analyses

To examine ODS sub-dimensions and their associations with internalizing and conduct
problems from adolescence to young adulthood, the five waves of data were rearranged
based on the participant’s age at each interview. Data were grouped in 2-year age intervals
(i.e. ages 12-13, 14-15, 16-17, 18-19, 20-21, 22-23 and 24-25) to maintain adequate
power for analyses. Observations at ages 26—27 were not included due to low covariance
coverage across time. Conduct problems were observed beginning at age 16-17, given these
data were not collected at earlier ages.

All models were fit using MPlus 7.11 (Muthén and Muthén 1998-2012) using full-
information maximum likelihood estimation for missing data. Standard indices were used to
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assess the fit of the models (i.e. RSMEA<0.08; Comparative fit Index (CF1)=0.95 are used to
delineate adequate fit). Data were initially run with symptoms of anxiety and depression
considered separately; however, correlations between these internalizing symptoms were
moderate to strong (/=0.36 to 0.59) and findings for each symptom type were nearly
identical so these were combined to form an overall measure of internalizing to reduce
redundancy in reporting the results.

CFAs were used to compare the goodness-of-fit between the hypothesized 2-factor model
and a 1-factor model for each age separately. In the 2-factor model, Factor 1 included the
irritability items and Factor 2 included the defiance items. We also tested the invariance of
the 2-factor model across time and sex; comparing configural (comparing baseline models
with one fixed loading per factor), weak (constraining corresponding loadings to be equal),
and strong (constraining the intercepts to be equal) invariance. Strict invariance (constraining
residuals to be equal) was tested but not supported. All models were compared using the
difference between CFI, RMSEA, and y? values. A CFI or RSMEA difference between
models of <0.01 is considered invariant (Bontempo and Hofer 2007; Little 2013).

Univariate latent growth curve models were used to describe trajectories of irritability,
defiance, internalizing symptoms, and conduct problems over time. Time was represented as
age, with 2 person-years between each time point (age 12-13=0, 14-15=2, 16-17=4, 18-
19=6, 20-21=8, 22-23=10, 24-25=12). Because conduct problems was not measured at T1
or T2, this model examined the trajectory of conduct problems starting at age 16-17. Each
model also accounted for the heterogeneity in SES (mother’s education). Sex differences
were tested by comparing model fit with and without constraints on model parameters for
males and females. We also estimated a multivariate growth model that included all four
trajectories. In this model time was centered at age 16-17. The slopes (rates of change) were
regressed on intercepts (initial levels) and co-variations among all growth factors were
examined.

Finally, to examine age differences in the patterns of change over time, we compared the
model fit of a sequence of path models to examine the expected differential effects of
irritability and defiance on internalizing symptoms and conduct problems from adolescence
to young adulthood. The baseline model (Model 1) included autoregressive paths and
within-time covariances only. In Model 2, we examined lagged paths from the ODS sub-
dimensions to subsequent assessments of internalizing and conduct problems; whereas in
Model 3 we included lagged paths from internalizing and conduct problems to subsequent
ODS sub-dimensions. Finally, combining Models 2 and 3, we examined a reciprocally cross-
lagged model, Model 4. Paths involving conduct problems were assessed from age 16-17
onwards.

Sex differences were examined for Model 4 by comparing changes in model fit resulting
from imposing and releasing equality constraints on each of the model parameters for males
and females following a bottom-up stepwise procedure (moving from an unconstrained
model to a fully constrained model) as recommended by Bollen and Curran (2006).
Comparisons of the differences in log-likelihoods and the degrees of freedom between the
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models were used to test the null hypothesis that the more restricted model fit as well as the
less restrictive model.

Results

Preliminary Analyses

Means for males and females are presented in Table 1. Males reported higher scores for
defiance at ages 18-19 and 20-21, and more conduct problems at most ages. Females
reported more irritability at 1617 and more internalizing at 14-15. The inter-correlations
among symptom domains were significant at each time point (correlation matrix is available
from the authors). The irritability and defiant dimensions were positively correlated with
internalizing symptoms and conduct problems within and across time. As expected, at each
assessment point, irritability was correlated more strongly with internalizing symptoms
(range in r=0.23 to 0.60) than with conduct problems (range in /=0.08 to 0.24). In contrast,
defiance was similarly related to both internalizing symptoms (range in /=0.11 to 0.45) and
conduct problems (range in = 0.15 to 0.40).

Comparisons of 1-Factor and 2-Factor Models of ODS Sub-dimensions

Table 2 shows the results of confirmatory factor analyses for the 1- and 2-factor models of
ODS sub-dimensions at each age, as well as comparisons of goodness-of-fit for the two
models. Comparison of goodness-of-fit showed that the 2-factor model was a better fit at
every age except for age 24-25, when the 2-factor model fit the data as well as the 1-factor
model. Model fit for the hypothesized two-factor model was adequate at each age, except for
the 12 to 13 year age group — possibly reflecting the N available for this group (see Table 3).
Factor loadings were above 0.40 (except for blames others). Consistent with the literature
suggesting that irritability and defiance are distinct but related symptoms of ODS,
correlations between the factors were strong at each time point (0.70-0.89).

Measurement Invariance in Irritability and Defiance Measures Across Time and Sex

As shown in Table 4, weak invariance (magnitude of factor loadings) was indicated across
time and for sex by changes in CFl or RSMEA<0.01. Strong invariance (invariant intercepts)
was not found over time, but freeing the constraint on the intercept for the “are defiant or
talk back” item at ages 18-19 to 24-25 reduced the change in the respective model fit
indices — suggesting partial strong invariance over time. Strong invariance across sex was
found at ages 12-13, 14-15, and 24-25. At ages 16-17 and 22-23, freeing the constraint on
the intercept for the “cranky” item confirmed partial strong invariance between males and
females. To facilitate interpretation of the findings, total scale scores were used in
subsequent analyses rather than latent variables based on factor scores (Brown 2006).

Univariate Trajectories of Irritability, Defiance, Internalizing Symptoms and Conduct
Problems from Adolescence to Young Adulthood

Table 5 summarizes results of latent growth models for the ODS sub-dimensions,
internalizing symptoms, and conduct problems for males and females. All models showed
adequate fit to the data. Intercepts differed significantly as expected -with slightly higher
scores for males than females for each symptom type except internalizing. Variances for all
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intercepts and slopes were significant. On average, /rritability slopes were not significant
indicating that these symptoms were typically stable over time. When all parameters were
constrained (including growth factor means, variances, covariances, and residuals) for males
and females, the model fit as well as a model in which they were freed (Ax2(14)=11.21,
p=0.67), indicating that sex differences in the trajectory of irritability were not significant.
On average, defiance decreased over time. Tests of sex differences for defiance showed that
females had a greater decline over time (sz(l) =6.83, p=0.01). Internalizing symptoms
first increased, then decreased, over time, with males reporting a steeper rate of increase
(AX2(16): 31.21, p=0.01). Finally, conduct problems declined on average from age 16-17 to
age 24-25. Females showed a steeper rate of decline that males (Ay?(12)=90.21, p<0.001).

Results from the multivariate latent growth model with time centered at age 16—17 showed
that intercepts of irritability, internalizing symptoms, and conduct problems were all
positively correlated (range r=0.22-0.78, p<0.05). The linear slope of internalizing was
correlated with the slope of irritability (/= 0.68, p<0.001) and the slope of defiance (+=0.77,
p<0.001). The slope of conduct problems was significantly correlated with the slope of
defiance (r=0.45, p=0.004), but not with the slope of irritability (/=0.30, p=0.12). The slopes
of irritability and defiance were also positively correlated over time. None of the intercepts
were significant predictors of slopes, showing that initial levels did not predict changes over
time.

Do irritability and defiance differentially predict symptoms of internalizing and conduct

problems?

Nested multivariate path models were used to test the concurrent and directional relations
among the ODS subtypes, internalizing and conduct problems across age groups (see Table
6). The baseline autoregressive model (Model 1), included only within-time covariances and
autoregressive pathways and was a poor fit to the data. Adding unidirectional pathways from
either irritability and defiance to subsequent internalizing and conduct problems (Model 2)
or from internalizing and conduct problems to subsequent ODS dimensions (Model 3) each
resulted in improved fit indices. Further, the fully cross-lagged model (Model 4) showed
improved fit over both Models 2 and 3. To test for sex differences in Model 4, we compared
a models with all paths constrained (covariances, autoregressive and cross-lagged paths,
intercepts, and residuals) to a model in which paths were freely estimated. These models did
not differ significantly (AX2(103):119.21, p=0.13). Based on Model 4 for the total sample,
we present the standardized estimates for autoregressive and within-time correlations in Fig.
1. To enhance readability, standardized estimates and confidence intervals for the significant
cross lagged paths are reported in Fig. 2.

Autoregressive paths and tests of the specificity of differences in within-time
correlations for ODS sub-dimensions—As shown in Fig. 1, autoregressive pathways
were moderately stable for irritability (range 0.34 and 0.46) and defiance (range 0.27 and 0
0.51) across each of the approximately 2-year time lags between assessments.
Autoregressive paths for internalizing symptoms (range 0.44 to 0.65) and conduct problems
after age 16 (range 0.38 to 0.66) were also significant. As expected based on past research,
within-time correlations between irritability and internalizing were significantly larger than
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between irritability and conduct problems for each age group with data for conduct problems
(;(2(1):9.58 to 65.91, all p<0.01). Also at ages 16-17, the within-time correlation between
defiance and conduct problems (0.31) was greater than between defiance and internalizing
(0.14), but this difference was not significant ()(2(1):0.02, p=0.88). Moreover, from age 18
to 19 onwards, the within-time correlations between defiance and internalizing were
significantly larger than between defiance and conduct problems (/1/2(1):7.91 to 47.02, all

£<0.01).

Longitudinal paths and tests of the specificity of differences in cross-time
effects for ODS sub-dimensions with internalizing and conduct problems—The
paths from irritability to internalizing were significant from only ages 18-19 to 20-21 (0.10,
p<0.05), and paths from irritability to conduct problems not significant across any ages.
However, a Wald test, used to compare the difference between paths from irritability to
internalizing or to conduct problem showed that the pathways were not significantly
different at any age (y? (5)=8.84, p=0.12).

The paths from defiance to conduct problems were significant between ages 14-15 to 16-17
and ages 20-21 to 22-23 (0.14, p<0.05), and paths from defiance to internalizing were also
significant between ages 22-23 and 24-25 (-0.11, p<0.05). A Wald test of the difference
between these pathways showed that paths from defiance to conduct problems were larger
than paths from defiance to internalizing (/1/2 (5)=12.12, p=0.03), indicating that defiance
more strongly predicted conduct problems than internalizing.

The paths from internalizing to irritability were significant across all ages and the paths from
internalizing to defiance were significant between ages 16-17 to 18-19, ages 18-19 to 20-
21, and 20-21 to 22-23. A Wald test comparing pathways from internalizing to either
irritability or defiance showed these were not significantly different (;(2 (6)=6.76, p=0.34).

Finally, the paths from conduct problems to defiance were significant between all ages with
available data, and paths from conduct problems to irritability were also significant between
each age from 16-17 to 18-19 and from 18-19 to 20-21. A Wald test showed that paths
from conduct problems to defiance were not significantly different to paths from conduct
problems to irritability (y? (4)=4.74, p=0.34).

Discussion

This research adds to past work examining the differential relations among the irritability
and defiant sub-dimensions of oppositional defiant disorders and internalizing symptoms
and conduct problems. We contribute to this literature by theoretically distinguishing
irritability as a problem with emotional management, from defiance as a problem in
interpersonal interactions. We use CFAs to test the psychometric properties of self-report
measures of these two constructs and show their invariance for males and females from ages
12 to 25. We describe the trajectories of these sub-dimensions in age groups spanning from
early adolescence to young adulthood. Finally, we examined differences in the within- and
across-time relations of these sub-dimensions with internalizing symptoms and conduct
problems in the transition to young adulthood.
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Our psychometric findings support the distinctiveness and stability of our two-factor
measures of irritability and defiance and invariance in this factor structure (weak invariance)
and intercepts (partial strong invariance) for males and females from ages 12 to 25.
Univariate growth curve analyses showed that irritability, on average, was stable over this
time period; whereas, defiance typically declined linearly from adolescence to young
adulthood.

Our cross-sectional findings partially replicated previous research showing differential
relations between irritability and internalizing (see reviews by Chen 2012; Burke and Loeber
2010; Frick and Nigg 2012). Within-time associations of irritability with internalizing were
consistently stronger than with conduct problems. Defiance was similarly associated with
both internalizing and conduct problems in mid-adolescence, but was more highly related to
internalizing than to conduct problems by early adulthood (ages 18 to 25). Longitudinal
analyses did not support differential predictions of irritability to internalizing or conduct
problems; however, defiance predicted conduct problems more strongly than internalizing.
While previous research has not examined the direction of these effects, we also found that
increases in both internalizing and conduct problems were associated with increases in both
irritability and defiance. This suggests that the cycling of internalizing and externalizing
problems with irritability and defiance can be of significant concern in young adulthood. We
discuss each of these findings, addressing each of our research questions.

Can irritable and defiant sub-dimensions of ODS be distinguished and
measured from early adolescence to young adulthood and are measures
invariant across time and sex?—While the expected high co-variation between
irritability and defiance confirm that these are aspects of the broader construct of
oppositional defiant disorder, CFAs supported their differentiation into a two factor model
that provided good fit to the data at each wave and for both males and females. Factor
loadings (weak invariance) were invariant across time and sex. Partial strong invariance in
(intercepts) was supported at most age groups. However, item constraints needed to be
released for “cranky” (for irritability) and “argue a lot” (for defiance) items, to establish
partial strong invariance for data for both males and females. While there are clear benefits
in using the same measure across time in this longitudinal research, caution is suggested for
interpreting comparisons in latent means, separately for males and females (Bontempo and
Hofer 2007). Further research may also improve the ability of this measure to better reflect
the phenomenological experiences of irritability and defiance in young adult men and
women. It is possible that the BCFPI terms like “cranky” or “talks back™ are perceived as
more childish by late adolescence and young adulthood compared to more commonly used
terminology for self-reported symptoms at this age such as short-tempered or irritated (for
cranky), and oppositional or insubordinate (for defiant). Equivalence of residual variances
(strict) is rarely established (Little 2013) and was not supported here.

What are the trajectories of irritability and defiance from early adolescence to
young adulthood?—-Previous research has rarely assessed the changes in symptoms of
irritability and defiance after age 18; however, our findings suggest that these symptoms
continue to be a concern for some individuals. On average, /rritability was stable over time
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whereas defiance declined linearly. Individual differences in these slopes were also
significant, suggesting that irritability and defiance remain high or may increase for some
youth. Increases in irritability also co-varied with increases in defiance.

The effects of higher levels of irritability and defiance on both mental health and the stage-
salient outcomes of young adulthood (e.g. educational and occupational success and quality
of romantic relationships) warrant further research. Irritability in early adolescence was
related to income and educational attainment at age 20 in a study of British youth (Stringaris
et al. 2009). It is possible that the continuation of symptoms like anger, irritably, or defiance
from adolescence create increasing problems across this transition, particularly for
occupational and relationship functioning of young adults. While such symptoms can be
dismissed as normative aspects of the turmoil of adolescence, they are less likely to be
tolerated in young adulthood.

Are irritability and defiance differentially associated with internalizing and
conduct problems in young adulthood?—Consistent with previous research (Burke
and Loeber 2010), our cross-sectional findings show that irritability (assessed as easily
annoyed, angry and resentful, cranky) was more highly associated with internalizing
symptoms than conduct problems for each age group. In contrast, defiance (assessed as talks
back, argues, and blames others) was similarly related to both internalizing and conduct
problems in the adolescent age groups, but was, unexpectedly, more related to internalizing
than conduct problems from ages 18 to 19 onward. This may reflect the comparatively low
levels of conduct problems in our community-based sample and findings may not generalize
to a more deviant sample. However, the long term consequences of defiance may indeed be
internalizing problems in non-deviant populations. Internalizing symptoms including
hopelessness, sadness, or excessive worrying may sustain or be augmented by concurrent
experiences of irritability or defiance. Alone, internalizing symptoms may evoke emotional
support. However, internalizing accompanied by irritability (angry, touchy) or defiance may
alienate support from close relationships, which, in turn, can reduce emotional support and
fuel self-criticism and depression (Rudolph and Clark 2001; Leadbeater et al. 1999).

Do irritability and defiance differentially predict symptoms of depression and
conduct problems across the transition from late adolescence to young
adulthood?—The limited longitudinal research that is available shows sub-dimensions of
ODS are related to subsequent pathology. For example in a clinic-referred sample, 7-12-
year-old boys who had high levels of irritability at baseline were significantly more likely to
show anxiety and depression in adolescence and at age 18 (Burke 2012). Irritability in early
adolescence (about age 14) also predicted mood disorders at age 20 in a community-based
sample (Stringaris et al., 2009). In addition, although oppositional defiant disorders are
implicated in the onset of depression and conduct problems in childhood (Keenan 2012), the
direction of effects of these symptoms has not been investigated in young adults. Our
findings extend this research showing that increases in irritability and defiance may be
associated with subsequent increases in externalizing and internalizing, but also that
increasing levels of externalizing and internalizing are associated with increases in
irritability and defiance.
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Longitudinal finding for irritability—Findings in the current study showed no
difference in the strength of the paths from prior irritability to later internalizing or conduct
problem, and the path linking increases in irritability to increases in internalizing paths
reached significance only from age 18-19 to 20-21 - a time of life typically marked by the
multiple transitions that follow high school. Managing these strong negative emotions
(anger, irritability, and resentment) may also be particularly difficult in the face of demands
for adjusting to new work opportunities, educational pursuits, and peer networks. All paths
were in the expected direction and it is possible that power for these complex analyses is not
adequate to examine differences at each age.

A review by Drabick et al. (2010) suggests that the irritability may be related to a variety of
concerns including child temperament differences, limbic system processes, executive
functioning, and social information processing errors. Findings of genetic links for
irritability also suggest that parents may be dealing with their own mental health problems in
ways that compromise their ability to also parent mentally ill youth transitioning to young
adulthood (Stringaris, Zavos, Leibenluft, Maughan, and Eley 2012). In the current research,
irritability symptoms are elevated in the context of both existing and prior internalizing or
externalizing; hence, irritability may be among the risk factors that initially create and also
later sustain the co-occurrence of these problems. Burke and Loeber (2010, p. 319) argue for
“optimizing early interventions aimed at reducing irritability in some oppositional children,”
and we might add that such interventions may also be essential for adolescents and young
adults with internalizing problems. Dialectical therapy, for example, adds a component of
emotion-focused coping to a cognitive behavioral therapy approach and has begun to show
evidence of effectiveness for adolescents with irritability symptoms (see review by
MacPherson, Cheavens, and Fristad 2013).

Longitudinal findings for defiance—Increases in defiance were more strongly
associated with increases in conduct problems than with increases in internalizing and this
path reached significance between ages 14-15 and 16-17 and also between ages 20-21 and
22-23 and was in the expected direction at other age groups. It is not surprising that
increases in defiance are associated with increases in conduct problems (assessed as giving
fake excuses for absences; damaging property, and fighting). Interpersonal risk factors may
also propel the associations of defiance with conduct problems (Aebi et al. 2010; Burke and
Loeber 2010; Hames et al. 2013) and explain some of the comorbidity in these concerns.
Coercive patterns of parent—child exchanges are common for children and adolescents with
conduct disorders and these may extend to other authority figures in young adulthood. Both
conduct problems and argumentative defiant approaches to conflict resolution in young
adulthood can disrupt key developmental tasks of this age group including establishing the
foundations for work and extra-familial emotional support, and romantic relationships. This
may lead to short term work with cycles of unemployment and multiple short term
relationships. Defiantly blaming others, arguing, and refusing to cooperate may also be used
to deflect self-blame for these problems as they continue over time.

Youth engaged in conduct problems may elicit negative relationships with parents,
employers and peers by arguing, refusing to comply, and blaming others, which in turn can
elicit disciplinary actions and criticism from authorities. This may also enhance dysphoric
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Limitations

self-critical styles (e. g. of feeling unfairly criticized by “everyone™) that are also related to
increases in depressive disorders over time (Leadbeater, et al. 1999). Interventions for youth
with conduct problems that focus directly on these interpersonal interaction concerns and
that can disrupt and reduce the high correlations between irritability and defiance show some
success (Moretti and Obsuth 2009) and warrant further investigation. While not assessed in
this study, conduct problems are also often related to other problem behaviors such as
alcohol and marijuana use over time and further research on these co-occurring concerns is
needed.

It is also notable that both that increases in internalizing and in conduct problems were
associated prospectively with increases in both irritability and defiance. While past research
suggests ODD is a gateway to pathology in young children (Keenan 2012), established
internalizing or externalizing pathology may serve to increase irritability and defiance in
older adolescents and young adults and also become part of the mechanisms that sustain and
fuel these problems over time. Links between internalizing and conduct problems may also
be maintained though their associations with irritability and defiance. For example,
Stringaris et al. (2009, p. 1052) argue that “anger” may stand at the interface between
emotional and disruptive disorders, predicting internalizing when matched with fear and
externalizing when it stands alone. Conduct problems that lead to higher levels of irritability
or defiance may also make internalizing more likely by simultaneously compromising anger
management, creating stress, and alienating others.

This research contributes to and extends our understanding of the relations among self-
reported irritability and defiance with internalizing symptoms and conduct problems in a
community sample that followed youth across the transition to young adulthood, however,
limitations related to our sample and measures must be noted. In particular, our Canadian
community-representative sample is economically diverse, but is primarily Caucasian.
Hence, the generalizability of our findings to clinic-referred and ethnic minority youth is not
known.

Measurement difference may also limit the comparability of our research with previous
literature. We omitted two items that are included in previous efforts to assess sub-
dimensions of ODS with community and clinic-referred samples; namely, “has temper
tantrums” and “is spiteful” (Burke and Loeber 2010). These items loaded inconsistently on
irritable and defiant dimensions in past research and further research is needed to improve
the assessment of these perhaps more strictly behavioral aspects of oppositional defiant
disorders. It is also difficult to assume equivalence in meaning of temper tantrums in
children and young adults. Temper tantrums may characterize irritability, especially in
young children, but temper tantrums can be exhibited in problematic conduct including
damaging property or interpersonal aggression in adolescents and youth. Similarly spiteful
and resentful behaviors may take the form of callously or deliberately hurting others to get
back at them, or it may be characterized as resentful brooding that suggests irritability.

Also, our findings were similar when anxiety and depressive symptoms were considered
separately, and hence these were combined into an internalizing variable in this research.
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Stringaris et al. (2009) also showed that irritability (but not arguing) at age about 14 years
was significant in the prediction of several types of internalizing problems including major
depressive disorders, generalized anxiety, and dysthymia in at age 20. Further, research on
the role of irritability and defiance in sustaining pathology in clinical samples with different
subtypes of mood disorders is needed.

In addition, whereas previous research on the ODS sub dimension with children used parent
or teacher reports of mental health problems, the current study is based on self-reported
symptoms. This may increase the strength of correlations among the constructs due to
shared reporter variance. Also given concerns about social desirability, the assessment of
irritability, defiance and conduct problems might be strengthened with reports from parents,
romantic partners, or peers. However, the data collection procedures were designed to
maximize the protection of privacy in the youths’ responses. The reliability of these
measures is also supported by their consistent correlations across intervals of 2 years and 4
years. The participants own experiences of internalizing are likely to be most accurate and
these are also highly consistent over the two (/=0.62) and 4 year interval (/=0.63). In the
transition to young adulthood, youth often move into independent housing and parents may
become less aware of ongoing problems. Peer support networks and dating partners also
tend to fluctuate over this period and new friends may not be aware of the youth’s
experiences of anxiety and depression. Current and previous findings (Leadbeater et al.
2012) of the consistency in the rank ordering of symptom levels (intercepts) in repeated
assessments also offers considerable confidence in the reliability and validity of these self-
reports. The use of dimensional measures with a community-based sample instead of
diagnostic categories of internalizing and externalizing disorders may also diminish the
comparability of our findings with previous research.

In addition, our cross-sequential design with cohorts spanning ages 12 to 25 may only
approximate a “true” picture of the patterns of change that might be found by following a
single age group over time. However, research suggests that comparisons of cross-sequential
and true longitudinal designs yield similar results (Duncan, Duncan, and Strycker 2006;
Little 2013), and longitudinal research comparing trajectories of, and co-variation in
irritability and defiance with mental health symptoms over the transition from adolescence
to young adulthood is limited.

Conclusions and Implications

This study expands our understanding of the relations of irritability and defiance with
conduct problems and internalizing in adolescence and young adulthood. The distinction
between the irritable and defiant symptoms of oppositional defiant disorders offers important
targets for the implementation of cognitive behavioral and interpersonally oriented therapies
that can address the negative affect and interpersonal conflicts that may both stem from and
sustain internalizing and conduct problems over time. Our findings also suggest that
improvements in emotion regulation (e.g. managing anger and irritability) and in the quality
of interactions in salient relationships (e.g. improving attachments and reducing
argumentative defiant interactions) may help to reduce the co-occurrence and spiralling of
internalizing and externalizing symptoms. Given the stability of these problems in
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adolescence and their slow average decline in young adulthood, early identification and
treatment of these mental health concerns is needed.
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Fig. 1.
Within-time covariances and autoregressive paths relating irritability and defiance to

internalizing symptoms and conduct problems. Note: Cond conduct problems, Def defiance,
Irritirritability, /ntinternalizing. AV=657. * p<0.05 **p<0.01 ***p<0.001. Standardized
estimates are shown. Cross-lagged paths also tested in this model are shown on Fig. 2 to
enhance readability
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Cross-lagged paths and confidence intervals relating irritability and defiance to internalizing
symptoms and conduct problems over time. Note: Cond conduct problems, Def defiance,
[rritirritability, /ntinternalizing. A=657. * p<0.05 **p<0.01 ***p<0.001. Standardized
estimates are shown. Non-significant paths are dashed
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	Abstract
	Mental health problems can disrupt salient developmental tasks of young adulthood including educational attainment, work experience, and interpersonal functioning (Graber and Sontag 2009). Symptoms of internalizing and externalizing are among the most common mental health concerns in adolescence and young adulthood (Costello et al. 2011). Subclinical symptoms of mental health problems in adolescence predict full syndrome disorders (Shankman et al. 2009) and this research suggests paths that may increase these risks. Although externalizing problems typically decline, internalizing symptoms show considerable stability or increase across this transition; moreover, the co-occurrence between a variety of internalizing and externalizing symptoms continues to be strong (Copeland et al. 2009; Costello et al. 2011; Leadbeater et al. 2012). A better understanding of the mechanisms that influence the stability of and the links between internalizing and externalizing problems across this transition is needed to provide targets for intervention. Following recent research (see reviews by Chen 2012; Burke and Loeber 2010; Frick and Nigg 2012) showing that sub-dimensions of oppositional defiant disorder (irritability and defiance) may differentially predict internalizing (depression and anxiety) and externalizing problems (conduct disorders and hyperactivity) in pre-school, childhood and adolescence; we investigate these links across the transition to young adulthood in a large community-based sample of youth, spanning ages 12 to 25 years old.Oppositional defiant disorder is typically considered a problem of childhood that is either self-limiting or evolves into more serious conduct disorders with deviant and aggressive behaviours by late adolescence. Hence, the continuities and discontinuities in oppositional defiant symptoms (ODS), their comorbidity with internalizing, and their longer term effects on mental health in young adulthood remain poorly understood. We argue here that the distinction between irritable and defiant sub-dimensions of oppositionality may contribute to a better understanding of the links between internalizing and externalizing across the transition to young adulthood and inform interventions that can address the potentially disruptive effects of these mental health problems on academic, occupational, and interpersonal functioning.Previous research (Leadbeater et al. 2012) with four waves of data from the current community-based sample of youth showed that, on average, trajectories of overall symptoms of oppositional defiance (ODS) were stable in youth across 12 to 22 years of age. ODS co-occurred with depressive symptoms at each wave of data collection and increases in ODS were associated with increases in symptoms of depression across time. However, these correlational findings did not address the direction of effects of these associations and the irritable and defiant sub-dimensions of ODS were not considered. The current study addresses three questions: 1. Can irritable and defiant sub-dimensions of ODS be distinguished from early adolescence to young adulthood and are measures invariant across time and sex? 2. What are the trajectories of irritability and defiance from early adolescence to young adulthood and do these co-vary with the trajectories of internalizing and externalizing problems? and 3. Do irritability and defiance differentially predict symptoms of depression and conduct problems across the transition from late adolescence to young adulthood? We first briefly review the research on the ODS sub-dimensions that has focused on the prediction of internalizing symptoms and conduct problems in childhood and adolescence.Sub-dimensions of Oppositional Defiant DisordersResearch conducted with community-samples (Ezpeleta et al. 2012; Krieger, et al. 2013; Stringaris and Goodman 2009; Stringaris et al. 2013; Rowe, Costello, Angold, Copeland, and Maughan 2010; Whelan et al. 2013) or clinic-referred children and adolescents (Burke 2012; Burke and Loeber 2010; Drabick et al. 2010; Drabick and Gadow 2012) has distinguished two, or in some cases three, sub-dimensions of ODS symptoms. These have been variously labelled (and constructed), but they typically follow Stringaris and Goodman (2009) in differentiating between symptoms of 1) negative affect/irritable, 2) headstrong/defiant/antagonistic behaviors, and 3) spiteful/vindictive or callous behaviors. Items comprising the irritability dimension suggest a common theme reflecting emotional dysregulation or anger management problems (e.g. cranky, touchy, temper tantrums, easily annoyed, angry). In contrast, items included in the defiant dimension (e.g. argues with adults, defies or refuses to comply, deliberately annoys people, blames others) are typically conceptualized as individual behavioral problems or reactions to coercive parent–child interactions (Aebi et al. 2010). However, items used to measure defiance focus attention on problematic interpersonal interactions that may also involve non-family interactions. In children and adolescents, defiance against authorities typically targets parents, siblings, and teachers. However, by late adolescence and young adulthood, it is possible that these negative interactions also involve other significant relationships including employers, peers, and romantic partners, and conceptualizing defiance as interpersonal problems may aid in focusing interventions. The irritability and defiance sub-dimensions are also distinguished from behaviors involving the perpetration of callous-unemotional acts or spiteful retaliation and are manifested in deliberately hurting others without regard to their suffering (Kolko and Pardini 2010). An advantage of these distinctions is that they go beyond a broad conceptualization of oppositional defiant disorders as behavioral problems and point more specifically to problems with the management of strong emotions, disruptions in stage-salient interpersonal relationships, and, occasionally, also callous behaviors.The past research has also contributed to our understanding of linkages between these sub-dimension and increases in internalizing and externalizing problems in preschool, childhood and adolescence. Most research (Burke 2012; Burke, Hipwell, and Loeber 2010; Ezpeleta, et al. 2012; Stringaris and Goodman 2009) confirms that irritability is more strongly related to increases in depressive and anxious symptoms than externalizing problems. However, the headstrong/defiant and vindictive/spiteful dimensions are more strongly related to the development of externalizing (attention deficit and hyperactivity disorder ADHD or conduct disorders) in some studies (Ezpeleta et al. 2012; Stringaris and Goodman 2009; Whelan et al. 2013), but predict both depression and externalizing in others (Rowe et al. 2010).Inconsistencies in past findings may relate, in part, to the distribution of items used to distinguish among the dimensions. These are based on a priori classifications in some studies and on exploratory factor analyses (EFA) in others (see review by Burke and Loeber 2010). Given that findings based on EFAs tend to be sample specific and not easily generalized (Fabrigar et al. 1999), it is perhaps not surprising that item loadings differ across studies with samples that differ by source of the data, levels of pathology, location, age, ethnicity, and sex. For example, the item “often loses temper” is categorized a priori with the irritable dimension in a cross-sectional study of British children and youth ages 5 to 16 (Stringaris and Goodman 2009), and also in a longitudinal study of children and youth ages 9 to 21 from the United States Great Smoky Mountains Study using EFA (Rowe et al. 2010). However, in an EFA of data from the Pittsburgh Girls’ Study (Burke et al. 2010; Hipwell et al. 2011) with girls ages 8 to 16, temper tantrums loaded on the defiance (behavioral) factor along with arguing and defying; whereas the irritable (affective) factor included being angry, touchy, and spiteful; and annoying and blaming others loaded onto a third factor labelled antagonistic. The item “spiteful” also loaded on the defiant/headstrong factor in Rowe et al. (2010), but not elsewhere (Burke and Loeber 2010).To address these measurement problems, we adopt a theoretical approach and use confirmatory factor analyses (CFA) to clearly distinguish between items that assess either irritable mood or defiance that is clearly linked to interpersonal interactions. To increase the conceptual validity of these distinctions, we also exclude ODS symptoms that cannot be clearly differentiated into one of these categories in young adulthood. For example, temper tantrums can be conceptualized as angry outbursts reflecting irritability in childhood and early adolescence, but temper may have a greater range of manifestations in young adults (including anger, sulking, stalking off, aggressive behaviors, or damaging property). Given this diversity in expression, past inconsistencies in loadings of temper tantrums, and the need for a common measure that reaches from adolescence to young adulthood in this longitudinal study; we omit the item assessing temper tantrums from our analyses. Similarly, spiteful/vindictive behaviors are typically tapped by one item and occur infrequently even in children with a clinical diagnosis of ODS (Keenan 2012) and are not clearly related to irritability or defiance. Hence, these symptoms are also omitted from our measure.In this study we extend previous research on the psychometrics of the sub-dimensions of ODS using confirmatory factor analyses (CFA) to assess the measurement invariance across sex and age groups from adolescence to young adulthood. We use five waves of data from a large, community-based sample that was followed across 8 years, spanning ages 12 to 25. Next, we examine the average univariate trajectories of each of these sub-dimensions across this transition and assess their co-variation with internalizing symptoms (depression and anxiety) and conduct problems. Finally, we also test the differential effects of irritability and defiance on concurrent and subsequent levels of internalizing symptoms and conduct problems. Given that some cycling of symptoms may be established by late adolescence, we also compare the fit of models specifying both unidirectional and reciprocal relations among internalizing and conduct disorder and irritability and defiance over time. Sex differences in levels of internalizing, oppositional defiant disorders and conduct problems are well established (Costello et al. 2011; De Ancos and Ascaso 2011; Munkvold et al. 2011) and are also tested in each model.
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	Discussion
	Can irritable and defiant sub-dimensions of ODS be distinguished and measured from early adolescence to young adulthood and are measures invariant across time and sex?—While the expected high co-variation between irritability and defiance confirm that these are aspects of the broader construct of oppositional defiant disorder, CFAs supported their differentiation into a two factor model that provided good fit to the data at each wave and for both males and females. Factor loadings (weak invariance) were invariant across time and sex. Partial strong invariance in (intercepts) was supported at most age groups. However, item constraints needed to be released for “cranky” (for irritability) and “argue a lot” (for defiance) items, to establish partial strong invariance for data for both males and females. While there are clear benefits in using the same measure across time in this longitudinal research, caution is suggested for interpreting comparisons in latent means, separately for males and females (Bontempo and Hofer 2007). Further research may also improve the ability of this measure to better reflect the phenomenological experiences of irritability and defiance in young adult men and women. It is possible that the BCFPI terms like “cranky” or “talks back” are perceived as more childish by late adolescence and young adulthood compared to more commonly used terminology for self-reported symptoms at this age such as short-tempered or irritated (for cranky), and oppositional or insubordinate (for defiant). Equivalence of residual variances (strict) is rarely established (Little 2013) and was not supported here.What are the trajectories of irritability and defiance from early adolescence to young adulthood?—Previous research has rarely assessed the changes in symptoms of irritability and defiance after age 18; however, our findings suggest that these symptoms continue to be a concern for some individuals. On average, irritability was stable over time whereas defiance declined linearly. Individual differences in these slopes were also significant, suggesting that irritability and defiance remain high or may increase for some youth. Increases in irritability also co-varied with increases in defiance.The effects of higher levels of irritability and defiance on both mental health and the stage-salient outcomes of young adulthood (e.g. educational and occupational success and quality of romantic relationships) warrant further research. Irritability in early adolescence was related to income and educational attainment at age 20 in a study of British youth (Stringaris et al. 2009). It is possible that the continuation of symptoms like anger, irritably, or defiance from adolescence create increasing problems across this transition, particularly for occupational and relationship functioning of young adults. While such symptoms can be dismissed as normative aspects of the turmoil of adolescence, they are less likely to be tolerated in young adulthood.Are irritability and defiance differentially associated with internalizing and conduct problems in young adulthood?—Consistent with previous research (Burke and Loeber 2010), our cross-sectional findings show that irritability (assessed as easily annoyed, angry and resentful, cranky) was more highly associated with internalizing symptoms than conduct problems for each age group. In contrast, defiance (assessed as talks back, argues, and blames others) was similarly related to both internalizing and conduct problems in the adolescent age groups, but was, unexpectedly, more related to internalizing than conduct problems from ages 18 to 19 onward. This may reflect the comparatively low levels of conduct problems in our community-based sample and findings may not generalize to a more deviant sample. However, the long term consequences of defiance may indeed be internalizing problems in non-deviant populations. Internalizing symptoms including hopelessness, sadness, or excessive worrying may sustain or be augmented by concurrent experiences of irritability or defiance. Alone, internalizing symptoms may evoke emotional support. However, internalizing accompanied by irritability (angry, touchy) or defiance may alienate support from close relationships, which, in turn, can reduce emotional support and fuel self-criticism and depression (Rudolph and Clark 2001; Leadbeater et al. 1999).Do irritability and defiance differentially predict symptoms of depression and conduct problems across the transition from late adolescence to young adulthood?—The limited longitudinal research that is available shows sub-dimensions of ODS are related to subsequent pathology. For example in a clinic-referred sample, 7–12-year-old boys who had high levels of irritability at baseline were significantly more likely to show anxiety and depression in adolescence and at age 18 (Burke 2012). Irritability in early adolescence (about age 14) also predicted mood disorders at age 20 in a community-based sample (Stringaris et al., 2009). In addition, although oppositional defiant disorders are implicated in the onset of depression and conduct problems in childhood (Keenan 2012), the direction of effects of these symptoms has not been investigated in young adults. Our findings extend this research showing that increases in irritability and defiance may be associated with subsequent increases in externalizing and internalizing, but also that increasing levels of externalizing and internalizing are associated with increases in irritability and defiance.Longitudinal finding for irritability—Findings in the current study showed no difference in the strength of the paths from prior irritability to later internalizing or conduct problem, and the path linking increases in irritability to increases in internalizing paths reached significance only from age 18–19 to 20–21 - a time of life typically marked by the multiple transitions that follow high school. Managing these strong negative emotions (anger, irritability, and resentment) may also be particularly difficult in the face of demands for adjusting to new work opportunities, educational pursuits, and peer networks. All paths were in the expected direction and it is possible that power for these complex analyses is not adequate to examine differences at each age.A review by Drabick et al. (2010) suggests that the irritability may be related to a variety of concerns including child temperament differences, limbic system processes, executive functioning, and social information processing errors. Findings of genetic links for irritability also suggest that parents may be dealing with their own mental health problems in ways that compromise their ability to also parent mentally ill youth transitioning to young adulthood (Stringaris, Zavos, Leibenluft, Maughan, and Eley 2012). In the current research, irritability symptoms are elevated in the context of both existing and prior internalizing or externalizing; hence, irritability may be among the risk factors that initially create and also later sustain the co-occurrence of these problems. Burke and Loeber (2010, p. 319) argue for “optimizing early interventions aimed at reducing irritability in some oppositional children,” and we might add that such interventions may also be essential for adolescents and young adults with internalizing problems. Dialectical therapy, for example, adds a component of emotion-focused coping to a cognitive behavioral therapy approach and has begun to show evidence of effectiveness for adolescents with irritability symptoms (see review by MacPherson, Cheavens, and Fristad 2013).Longitudinal findings for defiance—Increases in defiance were more strongly associated with increases in conduct problems than with increases in internalizing and this path reached significance between ages 14–15 and 16–17 and also between ages 20–21 and 22–23 and was in the expected direction at other age groups. It is not surprising that increases in defiance are associated with increases in conduct problems (assessed as giving fake excuses for absences; damaging property, and fighting). Interpersonal risk factors may also propel the associations of defiance with conduct problems (Aebi et al. 2010; Burke and Loeber 2010; Hames et al. 2013) and explain some of the comorbidity in these concerns. Coercive patterns of parent–child exchanges are common for children and adolescents with conduct disorders and these may extend to other authority figures in young adulthood. Both conduct problems and argumentative defiant approaches to conflict resolution in young adulthood can disrupt key developmental tasks of this age group including establishing the foundations for work and extra-familial emotional support, and romantic relationships. This may lead to short term work with cycles of unemployment and multiple short term relationships. Defiantly blaming others, arguing, and refusing to cooperate may also be used to deflect self-blame for these problems as they continue over time.Youth engaged in conduct problems may elicit negative relationships with parents, employers and peers by arguing, refusing to comply, and blaming others, which in turn can elicit disciplinary actions and criticism from authorities. This may also enhance dysphoric self-critical styles (e. g. of feeling unfairly criticized by “everyone”) that are also related to increases in depressive disorders over time (Leadbeater, et al. 1999). Interventions for youth with conduct problems that focus directly on these interpersonal interaction concerns and that can disrupt and reduce the high correlations between irritability and defiance show some success (Moretti and Obsuth 2009) and warrant further investigation. While not assessed in this study, conduct problems are also often related to other problem behaviors such as alcohol and marijuana use over time and further research on these co-occurring concerns is needed.It is also notable that both that increases in internalizing and in conduct problems were associated prospectively with increases in both irritability and defiance. While past research suggests ODD is a gateway to pathology in young children (Keenan 2012), established internalizing or externalizing pathology may serve to increase irritability and defiance in older adolescents and young adults and also become part of the mechanisms that sustain and fuel these problems over time. Links between internalizing and conduct problems may also be maintained though their associations with irritability and defiance. For example, Stringaris et al. (2009, p. 1052) argue that “anger” may stand at the interface between emotional and disruptive disorders, predicting internalizing when matched with fear and externalizing when it stands alone. Conduct problems that lead to higher levels of irritability or defiance may also make internalizing more likely by simultaneously compromising anger management, creating stress, and alienating others.
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