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ABSTRACT: The current study aimed to use both multiple regression analyses (MRA) and latent regression
analysis (LRA) to examine unique and suppression effects of DSM-5 oppositional defiant disorder irritability
and headstrong dimensions with common DSM-5 internalizing (Generalized Anxiety Disorder, Persistent
Depressive Disorder, Separation Anxiety Disorder, Obsessive-Compulsive Disorder, and Posttraumatic Stress
Disorder), externalizing (ADHD, and Conduct Disorder), neurodevelopmental (Specific Reading Disorder,
Autism Spectrum Disorder, Language Disorder, and Speech Sound Disorder) and eating disorders (Anorexia
Nervosa, and Bulimia Nervosa) among clinic-referred adolescents. Parents of 1877 adolescents [boys = 1089,
girls =788; age range = 11 to 17 years] provided ratings of their adolescents’ ODD symptoms and the symptoms
for the other 14 disorders. The MRA findings indicated that, generally, internalizing disorders, autism spectrum
disorder (ASD), and eating disorders were associated positively and uniquely with the irritability dimension,
and externalizing disorders were associated positively and uniquely with the headstrong dimension. With the
exception of autism spectrum disorder, the other neurodevelopmental disorders showed little or no associations
with irritability or headstrong dimensions. There was little evidence of suppression effects. The LRA findings
for unique associations were generally comparable with the MRA findings, except that there was strong
evidence for the headstrong dimension suppressing the unique associations involving irritability, and irritability
suppressing the unique associations involving the headstrong dimension. These findings raise the possibility
that both irritability and headstrong may be transdiagnostic, having a dominant influence on the comorbidity of
internalizing (and possibly eating disorders) and externalizing disorders, respectively. To date, there has been
little discussion on headstrong being a major transdiagnostic factor for externalizing disorders. Further
theoretical, methodological. and clinical implications of the findings are discussed.
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1. Introduction

Oppositional Defiant Disorder (ODD) refers to a pattern of behavioral responses related to
oppositionality, vindictiveness, argumentativeness, and irritability that cause conflicts with adults and
authority figures [Diagnostic and Statistical Manual-5 (DSM-5-TTR); American Psychiatric Association
(APA), 2022]. In the DSM-5-TR, there are eight symptoms for ODD, grouped into three dimensions,
namely anger/irritable mood (comprising temper, touchy, and angry symptoms), argumentative/defiant
(comprising argues, defies, annoys, and blames others symptoms), and vindictiveness (comprising a single
spiteful symptom). Factor analyses of these symptoms have generally supported two closely associated
dimensions. They are an affective dimension (also referred to as irritability or negative affect) and a
headstrong dimension (also referred to as behavioral or defiant; [1-5]), with the irritability and headstrong
dimensions being more closely associated with internalizing and externalizing problems, syndromes and
disorders, respectively (e.g., [2,5,6]. However, the vast majority of these studies examined internalizing
and externalizing problems and syndromes, and not the specific disorders as presented in DSM-5 or earlier
versions of the DSM. Most studies used observed and not latent scores. Additionally, although eating and
neurodevelopmental disorders are also common in adolescents, their associations with the ODD irritability
and headstrong dimensions have yet to be examined. Considering these omissions, the major aim of the
current study was to examine how latent scores for the DSM-5 ODD dimensions were differentially and
uniquely associated with a range of specific DSM-5 internalizing, externalizing, neurodevelopmental, and
eating disorders in a group of clinic-referred adolescents.

1.1. ODD: Symptoms, Dimensions, and Associations with Internalizing and Externalizing Dimensions
and Syndromes/Disorders

To date, many studies have examined the factor structure of the ODD symptoms. While various models
have been proposed for ODD, differing in terms of number and names of the dimensions, and content in
the dimensions (e.g., [1,2,4—7]), they all appear to have an affective dimension (also referred to as irritability
or negative affect) and a headstrong dimension (also referred to as behavioral or defiant; e.g., [1-5]).
Considering this, it has been proposed that these dimensions will have different etiologies [7] and are
worthy of focus. To ensure the conceptual distinction and validity of these dimensions and to make our
results clinically relevant to DSM-5, we modelled our irritability and headstrong dimensions based on
DSM-5 dimensions of ODD. As mentioned previously, DSM suggests three dimensions: anger/irritable
(comprising symptoms of temper tantrums, anger, and touchiness), argumentative/defiant behavior
(comprising symptoms of arguing with adults, purposefully annoying others, disobedience, and blaming
others for one’s own mistakes), and vindictiveness (comprising a single symptom for
spiteful/vindictiveness). Consequently, the scores for symptoms of temper, blame, and touchy can be
summed to provide a score for the ODD irritability dimension; and scores for symptoms of argue, defy,
annoy, and blame can be summed to provide a score for headstrong [7]. These scores were used in the
current study. The remaining symptom for “spiteful” is not clearly related to irritability or headstrong [8].

To date, many studies have shown that although these dimensions are closely associated with each
other (e.g., [1,5]), the irritability dimension is generally more closely associated and predictive of
internalizing problems such as depression and anxiety, whereas the headstrong dimension is generally more
closely associated and predictive of externalizing problems like ADHD and conduct disorders [2,6,7].
Although these associations have several explanations [9], a dominant view is that they reflect primarily
shared emotion dysregulation problems associated positively with the irritability dimension of ODD and
internalizing disorders in general; and shared emotional control difficulties in the headstrong dimension of
ODD, and externalizing disorders in general being associated positively [9,10].
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There are also studies that have failed to replicate these differential associations [5,8,11,12]. Leadbeater
and Homel [8] reported that both internalizing and conduct problems (an externalizing disorder) were
associated with both irritability and headstrong. More recently, Klos et al. [11] reported that while both the
irritability and headstrong ODD dimensions demonstrated significant correlations with both the
externalizing (overall externalizing problems, aggressive behavior, and rule-breaking behavior) and
internalizing (overall internalizing problems, withdrawn, somatic complaints) syndrome on the
Achenbach’s Youth Self Report Form (YSR), they were both more strongly correlated with the
externalizing problems scales than with the internalizing problems scales. These findings suggest that
headstrong, more than irritability, is more closely associated with both internalizing and externalizing
disorders. In a longitudinal study that examined these associations using latent regression analysis,
Mikolajewski et al. [12] found that both the ODD dimensions predicted uniquely antisocial behavior
(alcohol use disorder, cannabis use disorder, and adult antisocial behavior) and overall externalizing
problems, and that the expected unique relationships between the irritable dimension and specific
internalizing disorders (major depressive disorder, social phobia, specific phobia, and panic disorder) were
not found. Thus, their findings suggest that while headstrong is more closely associated with both
internalizing and externalizing disorders, irritability has no relation with internalizing (and externalizing
disorders). Such inconsistent findings raise the need for more careful studies in this area.

Notwithstanding the inconsistency, most researchers generally accept that ODD irritability is
associated positive with internalizing disorders and problems. Internalizing disorders include different
anxiety and depression disorders [13]. Although there are several different types of anxiety and depression
disorders, each with certain unique features, they are highly comorbid with each other [14], and a common
feature of the all the different anxiety and depression disorders is irritability [7,15,16]. Considering this, it
can be speculated that ODD irritability, more than ODD headstrong, will be associated positively with the
different anxiety and depression disorders. It is also generally accepted that ODD headstrong is associated
positively with externalizing disorders and problems. Externalizing disorders include ODD and CD [13], and
they are highly comorbid with each other [14,17]. Considering this, it can be speculated that ODD headstrong
more than ODD irritability will be associated positively with the different externalizing disorders.

1.2. Limitations in Existing Findings

In addition to the inconsistent findings, there are limitations in the existing data in this area. First, past
findings are limited in terms of how the externalizing and internalizing disorders (i.e., depression, anxiety,
behavior problems) were measured and scored in the studies. In brief, they used composite scores or
broadband scales, and even when narrowband scales were used, they did not correspond to the specific
symptoms listed for them in DSM-5. For example, ADHD was based on the attention scale in the
CBCL/YREF, not the specific DSM-5 ADHD symptoms for this disorder (see [1], for example). In our view,
establishing the relationship of the ODD dimensions with psychological disorders based on their respective
DSM-5 symptoms would provide a more clinically and diagnostically meaningful and useful understanding
of the relationships of the ODD dimensions with other disorders.

Second, apart from internalizing and externalizing disorders, neurodevelopmental disorders [18,19]
and eating disorders [20-22] are also common among adolescents. Besides ADHD, DSM-5 includes
intellectual developmental disorder, communication disorders, autism spectrum disorder,
neurodevelopmental disorder, motor disorder, and specific learning disorders as neurodevelopmental
disorders. Apart from ADHD, the associations for the ODD dimensions with the other neurodevelopmental
disorders have not been examined in past studies. Considering existing findings that adolescents with
neurodevelopmental disorders [23—25] and eating disorders [26,27] often experience co-occurring mental
health issues that include both internalizing and externalizing psychological problems and disorders, it
could be speculated that the ODD dimensions would provide clinically useful insights on the comorbidity
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of the neurodevelopmental disorders with not only the ODD dimensions, but also internalizing and
externalizing disorders, in general.

Regarding neurodevelopmental disorders, data show shared aetiological factors. The HI dimension of
ADHD shares phenotypic traits, like impulsivity, under-controlled behaviors with ODD, and there is also
evidence for shared genetic factors between ADHD dimensions and ODD dimensions [28,29]. Considering
this, it is conceivable that both the irritability and headstrong dimensions would be positively associated
with the ADHD IA and HI dimensions. Relatedly, there is evidence that both the ODD dimensions are
associated positively with both the ADHD dimensions [30]. In relation to ASD, the association with ODD
may reflect shared underlying issues such as emotion regulation difficulties, sensory overload, and
communication challenges. Data show that individuals with ASD generally experience sensory overload
(i.e., brains being overwhelmed by too much sensory input), contributing to emotional regulation
difficulties, which, in turn, lead to intense frustration, emotional outbursts, irritability, and low emotional
control. In this respect, neuropsychological processes involved in autism, like resistance to change or
sensory overload, can be expected to trigger headstrong symptoms like defiance and anger. Therefore, it is
possible that both the irritability and headstrong ODD dimensions could be associated positively with ASD.
Consistent with this speculation, there is evidence that ODD irritability is associated with internalising
problems but not externalising problems; and ODD defiance is associated with externalising but not
internalising problems [31].

In relation to learning difficulties, at present, data show that ODD, including the irritability and
headstrong dimensions, are negatively correlated with better academic attainment [2]. However,
considering that the ODD headstrong dimension is characterized by argumentativeness, rule-breaking, and
defiance, it can be speculated that this could potentially disrupt the learning process and, through this, lead
to poor school and academic adjustment and performance [32,33]. Thus, it can be speculated that the ODD
dimension for headstrong more than irritability, could be associated positively with learning difficulties.
Although at present there are data showing that ODD, including the irritability and headstrong dimensions,
are correlated negatively with better academic attainment [2], there is also evidence that these associations
are not unique. Overall, therefore, despite the theoretical possibility that the ODD dimension for headstrong
and, to a lesser degree, irritability could be associated positively with learning difficulties, the empirical
evidence, albeit limited, does not appear to indicate unique associations for either ODD irritability or ODD
headstrong with academic performance.

In relation to eating disorders, there is limited evidence that both AN and BN are associated with ODD
[34,35]. However, we were unable to find any study that examined differential associations between AN
and BN and the ODD dimensions of irritability and headstrong. However, it is conceivable that these
associations may involve shared underlying vulnerabilities, such as impulsivity with bulimia nervosa [36],
and emotional dysregulation with bulimia nervosa [37-39]. Considering this, it can be speculated that ODD
headstrong will be more associated with AN than BN, and ODD irritability will be more associated with
BN than AN.

Third, virtually all studies in this area have used correlation and ordinary least squares multiple
regression analyses (MRA) with observed scores for examining the relationships of the ODD dimensions
with the outcome variables (other disorders). Observed scores comprise measurement error that can distort
the relationship between variables. In contrast, as latent variables have their measurement error removed
from them, the relationship between variables can be examined without this error problem. Consequently,
using latent scores can provide a clearer, more accurate understanding of the unique associations between
the ODD dimensions and other disorders. Relatedly, a widely used methodology that applies latent scores
is latent regression analysis (LRA), which is a form of structural equation modeling.

Fourth, past studies in this area have not considered the possibility of suppression effects when
examining the relationships of the ODD dimensions with other disorders. Suppressor effects occur when
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the addition of a variable to a regression equation improves the prediction of another variable in the model.
Suppression effects are highly relevant in this area of research as there is evidence that in instances where
the predictors are highly correlated, as is the case between irritability and headstrong [1,5], suppressor
effects are more likely [40]. Statistically, a suppression effect is interpreted when the association between
a predictor variable and an outcome is increased in the regression model by the presence of another predictor.
This increase is explained in terms of the other predictor removing irrelevant or extraneous variance from
the original predictor [41]. In this context, the other variable is referred to as the suppressor, with the original
predictor being the suppressed predictor. The suppression effect therefore, reveals the true relationship
between the original predictor and the outcome. Both MRA with observed scores and LRA with latent
scores can examine suppression effects. However, as the error variance in observed scores can distort
findings, examining suppression using LRA with latent scores is preferred [42]. Therefore, in the context of
the current study, examination of suppression effects, especially with LRA can provide a more nuance
understanding of how the irritability and headstrong dimensions predict the dimensions for outcome disorders,
including evidence of the interdependence of the ODD dimensions in the predictions of other disorders.

Overall, therefore, more studies are needed, covering not only internalizing and externalizing disorders,
but also neurodevelopmental disorders and eating disorders as reflected in DSM-5. Using LRA with latent
scores would be useful as they could have the potential to reveal a better understanding of the associations
of the ODD dimensions with other disorders than correlation analysis and multiple regression analysis with
observed scores. Additionally, examination of suppression effects for these relations using a latent score
would further enhance this understanding.

1.3. Study Aims and Predictions

Given the inconsistency and limitation in existing findings in this area, the major aim of the current
study was to use latent regression analysis (LRA) to examine unique associations of DSM-5 ODD
irritability and headstrong dimensions with 14 common DSM-5 internalizing, externalizing,
neurodevelopmental, and eating disorders. These were examined in a group of clinic-referred adolescents,
a group known to have high comorbidity rates [43]. To compare the findings in the current study using
LRA with the findings in past studies using correlation analysis and MRA with observed scores, we also
examined these associations using simple regression analysis (SRA) and MRA. Using SRA instead of
correlation analysis is acceptable, as the correlation coefficient and standardized beta coefficient in SRA
are equivalent for the same pairs of variables. Additionally, suppression effects were examined in both the
LRA and the MRA.

The disorders examined included several internalizing disorders [Generalized Anxiety Disorder (GAD),
Persistent Depressive Disorder (PDD), Separation Anxiety Disorder (SAD), Obsessive-Compulsive
Disorder (OCD), Posttraumatic Stress Disorder (PTSD)], eating disorders [Anorexia Nervosa (AN), and
Bulimia Nervosa (BN)]; externalizing disorders [ADHD Predominantly Inattentive Presentation
(ADHDIA), ADHD Predominantly Hyperactive-Impulsive Presentation (ADHDHI), Conduct Disorder
(CD)], and neurodevelopmental disorders [Specific Learning Disorder with impairment in Reading (SLDR),
Autism Spectrum Disorder (ASD), Language Disorder (LD), Speech Sound Disorder (SSD)]. Although
ADHDHI and ADHDIA are considered neurodevelopmental disorders [13], we have viewed them here as
externalizing disorders to keep in line with how they have been seen in past studies in this area. The scores
for all disorders examined were obtained from the relevant items (corresponding to DSM-5 symptoms) in
the Child and Adolescent PsychProfiler (CAPP-PRF [44]), a widely used measure in Australia to facilitate
clinical diagnosis.

Notwithstanding the inconsistencies and limitations in the scores and analytical methods used in past
studies, and based on what experts generally believe, we predicted that for both the MRA and the LRA, the
irritability dimension would be associated more (potentially uniquely) with internalizing disorders, whereas
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the headstrong dimension would be associated more (potentially uniquely) with the externalizing disorders.
Relatedly, we speculated that both the irritability and headstrong dimensions would be associated positively
with ADHDIA and ADHDHI dimensions. In relation to ASD, we speculated that both the irritability and
headstrong ODD dimensions could be associated positively with ASD. In relation to learning difficulties,
it was speculated that the ODD dimension of headstrong, rather than irritability, would be positively
associated with learning difficulties. In relation to eating disorders, it was speculated that ODD headstrong
would be associated with bulimia nervosa, whereas ODD irritability would be with binge eating.

2. Method
2.1. Participants

There were no selection criteria restricting participation in the study. The initial sample comprised 951
adolescents. There were 376 (39.54%) females and 575 (60.46%) males. The mean age for all participants
(N=0951) was 14.56 years (SD = 1.67 years; range = 11 to 17 years). A power analysis using the software
provided by Soper (2026) for a medium effect size (0.15), with statistical power of 0.80, at p value 0.05 for
two and three predictors (number of predictors in our regression models) indicated minimum sample sizes
of 67 and 76, respectively. Thus, our sample was more than sufficient for the regression analyses.

For the LRA, we used full information maximum likelihood to deal with missing values, and therefore
all the 951 participants were involved in this analysis [45]. However, missing values were considered for
the SRA and MRA, and of the 951 participants, 90 participants or 9.46% had one or more missing values
for the disorders. Additional analyses indicated that data were missing at random, and no missing value
pattern for each of the variables was evident; there was also no evidence of monotonicity. Considering this,
we removed participants with missing values for the SRA and MRA. This meant that the frequencies of
missing values differed across the different disorders, and therefore the final sample examined in the SRA
and MRA varied from disorder to disorder (see Table 1).

Table 1. Descriptives and Frequencies Meeting Symptom Threshold Number.

Disorder N Mean SD >Threshold (%)

Generalized Anxiety Disorder (GAD) 944 17.80 7.92 285(30.0) 5

Separation Anxiety Disorder (SAD) 923 747 8.07 131(13.8) 9

Persistent Depression Disorder (PDD) 945 18.13 8.65 389(409) 2
Obsessive-Compulsive Disorder (OCD) 916 6.82 6.25 38 (4.0) 15

Posttraumatic Stress Disorder (PTSD) 930 11.03 881 218(229) 7

Conduct Disorder (CD) 935 6.89 799 290(30.5) 4

Attention-Deficit/Hyperactivity Disorder Predominantly Hyperactive-Impulsive
Presentation (ADHDHI) 944 14.60 9.89 125(13.1) 10
Attention-Deficit/Hyperactivity Disorder Predominantly Inattentive Presentation

(ADHDIA) 946 2540 10.71 412@433) 1

Autism Spectrum Disorder (ASD) 944 1698 11.96 135(14.2) 8

Specific Learning Disorder-Reading (SLDR) 941 732 6.09 238(25.0) 6

Language Disorder (LD) 944 13.76 9.55 106 (11.1) 11

Speech Sound Disorder (SSD) 921 338 447 106(11.1) 11

Bulimia Nervosa (BN) 939 5.10 4.85 71 (7.5) 13

Anorexia Nervosa (AN) 923  3.73 5.08 71(7.5) 13

Oppositional Defiant Disorder (ODD) 940 1486 9.04 316(3332) 3

ODD—Irritability 944  6.76  4.07 -
ODD—Headstrong 941 8.06 5.35 -

Valid N (listwise) 861
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All parents and their adolescents in the study were recruited from a psychology clinic in Perth, the
capital city of Western Australia. Table 1 shows for the different disorders, the frequencies of participants
involved in the analyses, their mean and standard deviation scores, and the frequencies of individuals
meeting the DSM-5 diagnostic symptom threshold numbers, and the rank order of these frequencies. As
shown, the frequencies for the different disorders varied widely, with ADHDIA being most frequent (412
or 43.3%), and OCD having the lowest frequency (38 or 4%). The frequency for ODD was also high (316
or 33.2%).

Supplementary Table S1 shows the mean scores (SD) for the 7 ODD symptoms used in the study for
all participants. The score for vindictive behavior (the remaining ODD symptoms) is not shown as it was
not part of either the ODD headstrong or irritability dimension. As shown in the table, the mean scores for
all participants together ranged from 1.62 to 2.48. The range for all 7 symptoms was 0 to 5. This can be
interpreted to mean that there was limited evidence of range constraint for all symptoms rated.

Supplementary Table S2 shows the frequencies of comorbidity for the sample involved in the study.
As shown, 20.2% of the individuals did not meet the symptom threshold for any disorder, and 16.4% met
the symptom threshold for one disorder. The remaining 63.4% met the symptom threshold for two or more
disorders. Overall, the mean number of comorbidities was 3.31 (SD = 2.97), and the medium number was
2. Thus, the sample can be considered to have relatively high comorbidity. Considering this, the sample
examined can be considered reflective of a typical clinic group.

2.2. Measures

The parent-report form of the Child and Adolescent PsychProfiler (CAPP-PRF [44]) was used for quick
screening of the 14 common DSM-5 disorders in children and adolescents, based on parent ratings. A
unique feature of this measure is that the items in the different screening scales correspond to the DSM-5
disorder symptoms with the same name. Thus, there is close alignment between the items in the CAPP-
PRF screening scales and DSM-5 diagnostic symptoms with the same names. A recent study employing
the CAPP-PRF with adolescents supported the factor structure of the CAPP-PRF, with virtually all of the
factor scales showing acceptable reliability (alpha and omega coefficients), and discriminant and concurrent
validity, thereby demonstrating the utility of the CAPP-PRF screening scales for measuring the equivalent
DSM-5 disorders in adolescents [44].

The CAPP-PRF has 126 items, with scales for the following disorders included in the study: Attention-
Deficit/Hyperactive Disorder Predominantly Inattentive Presentation (ADHDIA), Attention-
Deficit/Hyperactive Disorder Predominantly Hyperactive-Impulsive Presentation (ADHDHI),
Oppositional Defiant Disorder (ODD), Conduct Disorder (CD), Specific Learning Disorder-Reading
(SLDR), Autism Spectrum Disorder (ASD), Language Disorder (LD), Speech Sound Disorder (SSD),
Generalized Anxiety Disorder (GAD), Persistent Depressive Disorder (PDD), Separation Anxiety Disorder
(SAD), Obsessive-Compulsive Disorder (OCD), Posttraumatic Stress Disorder (PTSD), Anorexia Nervosa
(AN), and Bulimia Nervosa (BN).

Each item in the CAPP-PRF is rated on a six-point Likert scale (never = 0, rarely = 1, sometimes = 2,
regularly = 3, often = 4, and very often = 5). The total item scores for the different scales provided the
scores for the different disorders. These scores were used in the simple and multiple regression analyses in
this study. The scores for the ODD irritability and headstrong dimensions were computed using the CAPP-
PRF ODD scale. As mentioned earlier, based on DSM-5 ODD diagnostic criteria, the ODD irritability
dimension was based on the total scores for the temper, touchy, and angry items, and the headstrong
dimension was based on the total scores for the argues, defies, annoys, and blames items. The inter-
consistency reliability McDonald omega values for irritability and headstrong were 0.86 (95% CI =
0.85/0.87) and 0.87 (95% CI = 0.86/0.88), respectively.
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For screening the different disorders, the item scores were recoded as follows: never, rarely, sometimes
= 0; and regularly, often, and very often = 1. Although there are some exceptions to these scoring rules
(e.g., for example, for conduct disorder symptoms, fighting with a weapon, and stealing were considered
to be of sufficient severity that “sometimes” was scored as 1), the total recoded scores of items for each
scale were used for screening the risk/possibility of the relevant disorder. These cut-off scores for each
scale corresponded with the symptom threshold cut-off scores for them in the DSM-5. When the total
recoded screening score for a scale was at or exceeded the screening cut-off score, the disorder that it
corresponded to was considered to be at risk (e.g., if the cut-off screening score for the CAPP ODD scale
was 4 or more, as the symptom threshold cut-off score for ODD in the DSM-5 is 4). Given the close
alignment between the items in the CAPP screening scales and the symptoms of the corresponding DSM-
5 disorders, this practice seems intuitively prudent for identifying adolescents at risk for these disorders.

2.3. Procedure

The CAPP-PRF has a designated website that is used for online screening of DSM-5 disorders. The
parents of adolescents involved in the study provided ratings for the CAPP-PRF through this website. They
were mostly referred by their psychologists, psychiatrists, pediatricians, general practitioners, or school.
On completion of the CAPP-PRF, respondents were requested, if they so wished, to click on a statement
consenting to their ratings being used for future research and instrument validation purposes. Only the
CAPP-PREF ratings of parents and adolescents with consent were included in the current study.

2.4. Statistical Analysis

To test the independent associations between the ODD dimensions and the disorders, the disorder in
question was regressed on the two ODD dimensions separately. SRA was used for observed scores, and
LRA was used for latent scores. To test the unique associations between the ODD dimensions and the
disorders, the disorder in question was regressed on the two ODD dimensions jointly. MRA was used for
observed scores, and a more complex LRA model was used for latent scores. Gender was included as a
covariate as it has shown differential associations with psychological disorders during adolescence [46—48].
These analyses would therefore reveal the unique associations of each ODD dimension (association for
ODD irritability, controlling for headstrong and gender, and association for headstrong, controlling for
irritability and gender) with the relevant disorder. Significant path coefficients between predictors and
outcome variables indicate unique associations. Supplementary Figure S1 shows a schematic diagram
illustrating the SEM model used to examine the unique associations of ADHDIA with the ODD dimensions.
As mentioned earlier, the indicators for these latent factor scores were obtained from the relevant items
(corresponding to the DSM-5 symptoms) in the CAPP-PRF [44]. We used SPSS Version 29 to conduct the
simple and multiple regression analysis, and Mplus Version 7 [49] with maximum likelihood for the LRA.
For both cases, we inferred the effect sizes of the coefficients using Cohen’s [50]) guidelines: »=0.10, 0.30,
and 0.50 correspond to small, medium, and large effect sizes, respectively.

Statistically, a suppression effect, whether examined using MRA or LRA, is interpreted when the
association between a predictor variable (say A) and an outcome (say C) is increased in the regression
model by the presence of another predictor (say B). This usually involves comparing the standardized beta
value of the predictor in question (A) when examined jointly with the other predictor (B) with its
standardized beta value when examined alone [51]. An added consequence of this is that in the regression
analysis with both A and B as predictors, the standardized beta value of the other variable B, will show a
stronger relationship (often with an opposite sign) with the outcome C compared to its standardized beta
value when examined alone.
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In this study, suppression was inferred when one of the predictors had a zero or a close to standardized
beta coefficient with the outcome variable. However, it improved the overall prediction of the outcome (i.e.,
classic suppression), or when a variable that had a positive standardized beta coefficient with an outcome
showed a negative standardized beta coefficient (i.e., negative suppression), or when both the predictors
were related positively to the outcome, but negatively to each other (i.e., reciprocal suppression [52]).

3. Results
3.1. Findings Based on Observed Scores
Preliminary Analyses

Testing Assumptions for Multiple Regression Analysis. Prior to the regression analysis, we tested the
assumptions for multiple regression analysis. First, we tested for the assumption that the relationships
between the IVs and the DVs were liner by examining the scatterplots of the relationship between each of
the IVs and the DVs. Second, we tested for the absence of multicollinearity in our data set by using the
collinearity diagnostics option in SPSS. Third, we examined that the residuals were independent, using the
Durbin-Watson statistic. Fourth, we tested for homoscedasticity, or the assumption that the variation in the
residuals is similar at each point across the model, using the SPSS option, i.e., examining the plot of the
standardized values predicted in each model against the standardized residuals obtained in the relevant
models. Fifth, we examined whether the residuals were normally distributed using a normal probability plot.
Sixth, we tested for outliers in terms of Cook’s Distance. Although details are not presented here because
they involved an overwhelming volume of information that makes presentation and processing difficult
(even as supplementary documents) in most instances, we found that assumptions were not violated.

Fit for the ODD model with Irritability and Headstrong Latent Factors. The fit values for the 2-factor
oblique CFA model with ODD irritability and headstrong latent factors, examined using WLSMV
estimation, were as follows: WLSMVy? =20.851, df = 13, p = 0.031; root mean square error of
approximation (RMSEA) = 0.034 (90% CI = 0.015-0.052); comparative fit index (CFI) = 0.997; and
Tucker-Lewis Index (TLI) = 0.995. Thus, based on guidelines proposed by Hu and Bentler [53] for
evaluating model fit (RMSEA values close to 0.06 or below = good fit; CFI and TLI, values close to 0.95
or above = good fit), our 2-factor model showed good fit.

3.2. Independent Associations of the ODD Dimensions with Other Disorders Based on the Simple
Regression Analyses

Table 2 shows the standardized beta coefficients of the ODD irritability and headstrong dimensions
with the 14 disorders examined in the current study. Column 2 shows these for the MRA with both the
ODD dimensions as predictors, and columns 3 and 4 show these for the SRA with irritability and headstrong,
respectively, as predictors. As shown in this table, for the SRA, all 14 disorders examined in the study were
associated positively with both irritability and headstrong. Except for SAD, all standardized beta involving
the other internalizing disorders (GAD, PDD, OCD, and PTSD) with irritability were of strong effect sizes.
The effect size for SAD was medium. Except for SAD and OCD, the standardized beta coefficients with
headstrong were of medium effect sizes. These were small effect sizes for SAD and OCD. The standardized
beta coefficients involving the externalizing disorders (CD, ADHDHI, and ADHDIA) with headstrong were
of strong effect sizes. Except for ADHDIA, the standardized beta coefficients for CD and ADHDHI with
irritability were also of strong effect sizes. For ADHDIA, this was of medium effect size. Except for ASD,
all the standardized beta coefficients involving the neurodevelopmental disorders with both irritability and
headstrong were of small effect sizes. ASD had a large effect size standardized beta coefficient with
irritability, and a medium effect size standardized beta coefficient with headstrong. BN had a medium effect
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size standardized beta coefficient with irritability and a small effect size standardized beta coefficient with
headstrong. BN had small effect sizes, standardized beta coefficients, for both irritability and headstrong.

Table 2. Standardized Patha Coefficients for ODD Dimensions with the Different Disorders for Multiple Regression Analysis
and SEM Models with Irritability (I) alone, Headstrong (H) alone, and Irritability and Headstrong Together as Predictors.

Multiple Regression Analysis

Structural Equation Modeling

Predictors I & H Together I Alone H Alone I & H Together I Alone H Alone
GAD
Gender —0.13 ** —0.17 *** —0.17 *** —0.19 ** —0.30 *** —0.57 ***
Irritability 0.65 *** 0.62 *** 0.89 *** 0.65 ***
Headstrong —0.05 0.49 *** —0.29 *** 0.44 ***
SAD
Gender —0.1] *** —0.13 *** —0.13 *** —0.14 * —0.2] *** 0.08 **
Irritability 0.33 *** 0.30 *** 0.36 *** (.23 ***
Headstrong 0.04 0.24 *** —0.16 * 0.14 ***
PDD
Gender —0.1] *** —0.15 *** —0.15 *** —0.15 —0.26 *** —0.28 ***
Irritability 0.62 *** 0.64 *** 0.98 *** 0.75 ***
Headstrong 0.02 0.53 *** —0.29 ** 0.48 ***
OCD
Gender —0.09 ** —0.12 ** —0.12 ** —0.30 ** —0.48 *** —0.65 ***
Irritability 0.46 *** 0.44 *** 0.87 *** (.52 ***
Headstrong —0.02 0.36 *** —0.41 ** 0.32 ***
PTSD
Gender —0.12 *** —0.15 *** —0.15 *** —0.21 ** —0.3] *** —0.49 ***
Irritability 0.53 *** (.52 *** 0.69 *** 0.48 ***
Headstrong —0.02 0.42 *** —0.26 ** 0.32 ***
CD
Gender 0.02 0.05 0.05 0.01 —0.09 ** —0.05
Irritability 0.15 *** 0.65 *** 0.13 *** 0.29 ***
Headstrong 0.59 *** 0.72 *** 0.18 *** 0.29 ***
ADHDHI
Gender 0.11 *** 0.15 *** 0.15 *** 0.11 0.40 *** 0.13 *
Irritability —0.02 0.51 *** —0.06 0.51 ***
Headstrong 0.63 *** 0.62 *** 0.61 *** 0.56 ***
ADHDIA
Gender 0.15 *** 0.18 *** 0.18 *** 0.20 * (.53 *** 0.29 *
Irritability —0.07 0.41 *** —0.23 * 0.48 ***
Headstrong 0.56 *** 0.52 *** 0.76 *** 0.57 ***
ASD
Gender 0.05 0.04 0.04 0.16 0.20 * —0.06
Irritability 0.40 *** (.54 *** 0.55 *** 0.64 ***
Headstrong 0.17 ** 0.51 *** 0.06 0.52 ***
SLDR
Gender 0.06 0.07 * 0.07 * 0.07 0.25 * 0.17
Irritability —0.09 0.08 * —0.26 0.11*
Headstrong 0.19 ** 0.13 *** 0.40 ** 0.18 ***
LD
Gender 0.06 0.08 * 0.08 0.06 0.15* 0.05
Irritability 0.02 0.24 *** 0.02 0.2] ***
Headstrong 0.22 *** (.28 *** 0.01 0.21 ***
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SSD
Gender 0.00 0.01 0.01 0.03 0.06 —0.01
Irritability —-0.07 0.15 *** 0.09 0.15 *%*
Headstrong 0.11 0.17 *** 0.05 0.13 ***
BN
Gender —0.14 *** —0.14 *** —0.14 *** —(0.22 *** —(.24 *** —0.31
Irritability 0.27 *** (.39 *** (.23 *k* 0.19 ***
Headstrong 0.13 * 0.35 *** —0.06 0.13 ***
AN
Gender —(0.22 *** —0.24 *** —0.24 *** —0.26 *** —(.32 *** —0.38
Irritability (.33 #k* 0.30 *** 0.30 *** 0.18 ***
Headstrong —0.04 (0.22 *** —0.14 * 0.11 ***

Note. GAD = Generalized Anxiety Disorder; SAD = Separation Anxiety Disorder (SAD); PDD = Persistent Depressive Disorder;
OCD = Obsessive-Compulsive Disorder; PTSD = Posttraumatic Stress Disorder; ADHDHI = Attention Deficit/Hyperactivity
Disorder Predominantly Hyperactive-Impulsive Presentation; ADHDIA = Attention Deficit/Hyperactivity Disorder
Predominantly Inattentive Presentation; CD = Conduct Disorder; ASD = Autism Spectrum Disorder (ASD); SLDR = Specific
Learning Disorder with impairment in Reading; LD = Language Disorder; SSD = Speech Sound Disorder; BN = Bulimia Nervosa;
AN = Anorexia Nervosa.* Significance at 0.05; ** significance at 0.01; *** significance at 0.001.

3.3. Unique Associations of the ODD Dimensions with Other Disorders Based on the Multiple Regression
Analyses

As shown in column 2 of Table 2, the results of the MRA that examined the unique associations of
irritability and headstrong with the psychological disorders showed that with the exception of SAD, all
standardized beta values involving the other internalizing disorders (GAD, PDD, OCD, and PTSD) with
irritability were of positive, strong effect sizes. It was of a positive medium effect size for SAD. The
standardized beta values for all the internalizing disorders with headstrong were not significant. The
standardized beta values involving all the externalizing disorders (CD, ADHDHI, and ADHDIA) with
headstrong were all positive and of large effect sizes. The association with irritability was positive, and of
low effect size with CD, but not significant for ADHDIA and ADHDHI. Except for ASD, all the
standardized beta values involving the other neurodevelopmental disorders (SLDR, LD, and SSD) with
irritability were not significant. These were of low effect size for SLDR and LD, and not significant for
SSD with headstrong. The standardized beta values for ASD with irritability were of a positive strong effect
size. The standardized beta values for ASD with headstrong were positive and of a small effect size. For
both eating disorders, irritability was associated positively with a small effect size with irritability, and AN
was associated positively with a medium effect size with irritability. The associations with headstrong were
positive and of small effect size for BN, and not significant for AN.

3.4. Suppression Effects Based on the Multiple Regression Analyses

Comparing the standardized beta coefficients for the predictions of the outcomes when both the ODD
dimensions were entered as predictors to their standardized beta coefficients. When each of the ODD
dimensions was examined separately, it was indicated that for a number of disorders (GAD, OCD, PTSD,
ADHDHI, ADHDIA, SLDR, and AN), one of the ODD dimensions that had a positive standardized beta
coefficient when examined alone showed a negative standardized beta coefficient, and the other ODD
dimension showing a stronger predictive effect when examined together. Although this is suggestive of
negative suppression, we have not interpreted these as such because the absolute differences in the increase
in standardized beta coefficients for the suppressed ODD dimensions were very small, mostly around 0.01
(ranging from 0.01 to 0.04).
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4. Findings Based on Latent Scores
4.1. Latent Regression Analysis of the ODD Dimensions Separately with the Other Disorders

Table 2, Columns 6 and 7 show the standardized beta coefficients for the ODD irritability and
headstrong dimensions with the 14 disorders examined in the LRA when the ODD dimensions were
examined separately. As shown, except for SAD, all the other internalizing disorders (GAD, PDD, OCD,
and PTSD) showed positive associations of medium or large effect sizes with both irritability and
headstrong. SAD showed positive associations of small effect sizes with irritability and headstrong. Among
the externalizing disorders, ADHDIA and ADHDHI showed positive associations of medium or large effect
sizes with both irritability and headstrong. CD showed positive associations of small effect sizes with both
irritability and headstrong. ASD showed positive associations of large effect sizes with both irritability and
headstrong. For all the other neurodevelopmental disorders (SLDR, LD, and SSD), there were positive
associations of small effect sizes with both irritability and headstrong. Both BN and AN showed small
positive associations with irritability and headstrong.

4.2. Unique Associations and Suppression Effects for the of the Associations of ODD Dimensions with the
Other Disorders Based on LRA

Table 2, Column 5 shows the standardized beta coefficients for the ODD irritability and headstrong
dimensions with the 14 disorders examined in the LRA when the ODD dimensions were examined jointly.
As shown, GAD, PDD, OCD, and PTSD were associated positively with large effect sizes with irritability,
and OCD was associated positively with a medium effect size with irritability. Thus, there was evidence of
unique positive associations of large or medium effect sizes for all the internalizing disorders with
irritability. In contrast, GAD, SAD, PDD, and PTSD were associated negatively with low effect sizes with
headstrong, and OCD was associated negatively with medium effect sizes with headstrong. Seen together
with their standardized beta coefficients for the ODD dimensions when they were examined separately, the
findings for the associations involving headstrong are better interpreted as having suppression effects on
the relations between irritability and the internalizing disorders (thereby increasing the strength of these
associations) than unique negative associations between headstrong and the internalizing disorders.

Among the externalizing disorders, ADHDIA and ADHDHI were associated positively with a large
effect size with headstrong. HI showed no association with irritability, whereas ADHDIA showed a
negative association of small effect size with irritability. CD was associated positively with a small effect
size with both irritability and headstrong. Thus, there was evidence of a unique positive association of large
effect size for ADHDIA and ADHDHI with headstrong, and a unique positive association of small effect
size for CD with irritability and headstrong. Seen together with their standardized beta coefficients for the
ODD dimensions when they were examined separately, the findings for the associations involving
irritability and ADHDIA are better interpreted as irritability having a suppression effect on the relations
between headstrong and ADHDIA (thereby increasing the strength of this association) than unique negative
associations between irritability and ADHDIA.

ASD was associated positively with a large effect size with irritability, and it was not associated with
headstrong. LD and SSD showed no associations with both irritability and headstrong. SLDR showed
positive associations of medium effect size with headstrong and a negative association of low effect size
with irritability. Thus, there was evidence of a unique positive association of large effect size between ASD
with irritability, and a unique positive association of medium effect size for SLDR with headstrong. Seen
together with their standardized beta coefficients for the ODD dimensions when they were examined
separately, the findings for the negative association involving irritability and SLDR are better interpreted
as irritability having a suppression effect on the relation between headstrong and SLDR (thereby increasing
the strength of this association) than unique negative associations between irritability and SLDR.
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BN and AN were associated positively with small and medium effect sizes, respectively with irritability.
AN was associated negatively with headstrong. The findings indicated evidence of unique positive
associations of low effect size between irritability and BN, and a unique positive association of small effect
size between AN and irritability. Seen together with their standardized beta coefficients for the ODD
dimensions when they were examined separately, the negative findings for the associations involving
headstrong and AN are better interpreted as headstrong having a suppression effect on the relation between
irritability and AN (thereby increasing the strength of this association) than a unique negative association
between headstrong and AN.

To visualise the relative positioning of adolescent psychological disorders across oppositional defiant
disorder (ODD) dimensions, a two-dimensional coordinate plot was generated using standardized path
coefficients derived from structural equation modelling (SEM). Separate SEMs were estimated in which a
combined Irritability/Headstrong coefficient was entered as a predictors of each disorder (see supplementary
Table S2 and Figure S2). Standardized I/H together coefficients (see Table 2) were used to define the x-axis
and y-axis. This approach allows disorders to be positioned within a common dimensional space that reflects
their overall association with each ODD dimension. As such, proximity between disorders in the plot reflects
similarity in their dimensional profiles rather than unique effects conditional on the other ODD dimension.

5. Discussion

The findings of this study showed that in the SRA with either irritability or headstrong in the model,
all disorders were associated positively with irritability and headstrong. Associations with the internalizing
disorders, externalizing disorders, ASD, and BN were either high or medium effect sizes, with both
irritability or headstrong, and the associations for SLDR, LD, SSD, and AN were of small effect sizes, with
both irritability or headstrong. AN was also associated with a medium effect size with irritability.

With both the ODD dimensions in the model, the MRA showed that all the internalizing disorders were
associated positively and uniquely with either large of medium effect sizes with irritability, and showed no
associations with headstrong. All the externalizing disorders were associated uniquely with large effect
sizes with headstrong, and while CD also showed a positive, but small association with irritability, the other
disorders (ADHDHI and ADHDIA) showed no associations with irritability. Also, although ASD was
associated uniquely with a large effect size with irritability, it also showed low unique effect size association
with headstrong. The other neurodevelopmental disorders (SLDR, LD, and SSD) showed little or no
associations with both irritability and headstrong. As for the eating disorders, BN and AN irritability
showed a unique positive association of low and medium effect size with irritability, and BN showed a
unique positive association of low effect size with headstrong.

The LRA with both the ODD dimensions in the model showed that for the internalizing disorders, there
was evidence of positive associations of large or medium effect sizes for all the internalizing disorders with
irritability, and negative associations of low effect sizes with headstrong. As the standardized beta for headstrong
for the predictions of the internalizing disorders were significant and positive when examined separately, these
negative associations are better interpreted as reflecting suppression effects that increased the strengths of the
associations between internalizing disorders and irritability. Overall, therefore, the internalizing disorders were
uniquely and positively associated with large or medium effect sizes, with only irritability.

The LRA with both the ODD dimensions showed that for the externalizing disorders, there was
evidence of a positive association of a small effect size for CD, and a positive association of a large effect
size for ADHDIA and ADHDHI with headstrong. CD was also positive associated with small effect size
with irritability. ADHDIA was associated negatively with small effect size with irritability, and ADHDHI
was not associated with irritability. As the standardized beta for irritability for the predictions of the
externalizing disorders was significant and positive when examined separately, the negative association
involving irritability and ADHDIA is better interpreted as reflecting a suppression effect that increased the
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strength of the association between ADHDIA and headstrong. Overall, therefore, ADHDIA and ADHDHI
were uniquely and positively associated with large effect sizes, with only headstrong. CD was uniquely and
positively associated with a low effect size with both headstrong and irritability.

In relation to the neurodevelopmental disorders, the LRA with both ODD dimensions in the analysis
showed that, for ASD, there was evidence of a positive association of large effect size with irritability and
no significant association with headstrong. LD and SSD showed no significant associations with both
irritability and headstrong. SLDR was associated significantly and positively with a medium effect size
with headstrong, and significantly and negatively with a small effect size with irritability. As the
standardized beta for irritability for the predictions of SLDR was significant and positive when examined
separately, the negative association involving irritability and SLDR is better interpreted as reflecting a
suppression effect that increased the strength of the association between SLDR and headstrong. Overall,
therefore, ASD was uniquely and positively associated with a large effect size, with only irritability. SLDR
was uniquely and positively associated with a medium effect size with headstrong. LD and SSD were not
uniquely associated with both irritability and headstrong. In this respect, an alternative explanation for the
lack of significant associations is that these problems often manifest in subtle and context-dependent ways
and are therefore less noticeable to parents than behavioral or emotional problems. Parents are generally
better at reporting externalizing behavior or clear mood problems than specific language or articulation
difficulties, which often occur mainly in school or formal communication settings. When measurement is
based only on parent reports, this may lead to an underestimation of the severity and variability of language
and speech disorders. As a result, score variability is limited, making statistical associations with ODD
dimensions difficult to detect, even if such associations actually exist.

In relation to the eating disorders, the LRA with both the ODD dimensions in the analysis, showed that
for BN was associated positively with low effect size with irritability; and AN was associated positively
with medium effect size with irritability. BN was associated significantly with headstrong; and AN was
associated negatively with low effect size with headstrong. As the standardized beta for irritability for the
predictions of AN was significant and positive when examined separately, the negative association
involving headstrong and AN is better interpreted as reflecting a suppression effect that increased the
strength of the association between AN and irritability.

Overall, therefore, both the MRA and LRA indicated similar unique relationships, except for ASD and
LD. While the MRA indicated a unique positive association for ASD and LD with headstrong, the LRA
showed no significant associations. Notwithstanding the high degrees of comparability across the MRA
and LRA, unlike the results for the MRA, the results for the LRA indicated a potential suppression effect.
More specifically, in virtually all instances, the associations for irritability with the disorders (when present)
were suppressed by headstrong that resulted in stronger associations between irritability and the disorders;
the associations for headstrong with the disorders (when present) were suppressed by irritability that
resulted in stronger associations between headstrong and the disorders. Our findings also mean that the
LRA was able to consider suppression effects, whereas the MRA was unable to do so.

The findings in this study in the MRA replicate findings in this area. Like the findings in this study,
previous findings that have examined observed scores have also indicted that irritability is generally more
strongly associated with internalizing disorders, and that headstrong is generally more strongly associated
with externalizing disorders [2,5,7]. However, our findings are inconsistent with Klos et al.’s [11] findings
that both the ODD irritability and headstrong dimensions are associated more with the externalizing
problems than internalizing problems. Our findings also differ from the findings reported by Mikolajewski
et al. [12] that both the ODD dimensions predicted uniquely antisocial behavior (alcohol use disorder,
cannabis use disorder; and adult antisocial behavior) and overall externalizing problems, and that the
irritable dimension has no unique associations with specific internalizing disorders (major depressive
disorder, social phobia, specific phobia, and panic disorder). Considering that the current study used latent
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scores (that are free of error variance), accounted for suppression effects, and examined disorders that
reflected the DSM-5 disorders with the same name, it can be argued that the findings in the current study
provide a more credible and better understanding of the relationships of the ODD irritability and headstrong
dimensions with other disorders. This also means that for a better understanding of these relationships,
studies need to examine latent scores, account for suppression effects, and examine disorders that reflect
the DSM-5 disorders with the same name. Currently, there is relatively little data in this respect.

The current study extended existing findings in this area. First, it showed that despite being an
externalizing disorder, CD was uniquely associated with both ODD headstrong and ODD irritability.
Second, all the findings for the neurodevelopmental disorders and the eating disorders are new, as these
have not been examined in previous studies. They showed that with the exception of ASD, the other
neurodevelopmental disorders (SLDR, LD, and SSD) were not associated with either irritability or
headstrong. ASD, AN and BN were associated with irritability. Third, as already mentioned, our findings
showed that associations for irritability with the disorders (when present) were suppressed by headstrong
that resulted in stronger associations between irritability and the disorders; and the associations for
headstrong with the disorders (when present) were suppressed by irritability that resulted in stronger
associations between headstrong and the disorders. Notwithstanding these novel findings, although we have
tended to interpret negative associations as suppression effects, it is conceivable that they could reflect
measurement problems or model misspecification.

Overall, the findings in this study provide more clearer understanding of the associations for the ODD
dimensions with the other disorders, and therefore offer more meaningful implications for theory, clinical
classification, and practice. Considering that we have advocated support for studies using latent scores, we
will discuss the theoretical, taxonomic, and clinical implications based on the results from the LRA analyses.

6. Theoretical Implications

As our findings showed that the internalizing disorders (GAD, SAD, PDD, OCD and PTSD), BN and
ASD were uniquely associated with ODD irritability, and were not associated with ODD headstrong, it can
be argued that irritability may explain the comorbidity of ODD with the internalizing disorders, ASD and
BN, and potentially, the comorbidity between these internalizing disorders with each other and with ASD
and BN, and between ASD and BN. Also, as all the externalizing disorders (CD, ADHDIA, and ADHDHI)
were uniquely associated with ODD headstrong, and not with ODD irritability, it can be argued that ODD
headstrong is more important than ODD irritability for explaining the comorbidity of ODD with these
externalizing disorders, and potentially, the comorbidity between these externalizing disorders. The absence
of unique associations for SLDR, LD, and SSD with either irritability or headstrong, suggest that ODD is
unlikely to be related to these disorders.

Our findings and interpretations raise the possibility that both irritability and headstrong may be
transdiagnostic (a factor that may account for the comorbidity of symptoms between several disorders),
playing a dominant influence on the comorbidity of internalizing (and possibly eating disorders) and
externalizing disorders, respectively. At present, including research not focused on ODD, the
transdiagnostic characteristic of irritability in relation of internalizing disorders has been supported [54,55].
Indeed, irritability is featured in the Research Domains Criteria (RDoC [56]) and the Hierarchical
Taxonomy of Psychopathology (HiTOP [57]) transdiagnostic classification systems. The RDoC views
irritability as a biobehavioral construct of frustrative nonreward in the negative valence-systems domain;
and in the HiTOP, it is included as a distress subfactor of the internalizing spectrum [58].

To date, irritability has been distinguished into tonic irritability (persistent anger, easily triggered
annoyance) and phasic irritability (temper outbursts [59]), and there are data showing that tonic irritability
is associated with internalizing disorders, and phasic irritability is associated with externalizing disorders
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[59-61]. Given that, we used the ODD symptoms for “temper”, “touchy” and “angry”, it can be assumed
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that the irritability construct used in the current study reflected overall irritability (tonic plus phasic). Thus,
it can be assumed that the findings reported here for irritability are relevant to general irritability (i.e., both
tonic and phasic irritability). Relatedly, it may be worth noting that, as general irritability or both phasic
and tonic symptoms of irritability are the core dimensions of the newly proposed disruptive mood
dysregulation disorder (DMDD [13]), our findings and interpretation for the irritability are likely to be
relevant for DMDD. Clearly, more studies are needed in this respect.

In contrast to irritability, there has been little discussion on headstrong as a transdiagnostic factor. It
has been suggested that impulsivity, disinhibition, rumination, emotion dysregulation, social rejection,
social-information-processing deficits, and biological vulnerabilities (such as dopaminergic and
serotonergic vulnerabilities) are major transdiagnostic factors for externalizing disorders [62—65]. A
systematic review revealed that for externalizing psychopathologies, executive functioning deficits, earlier
pubertal timing, being male (biological factors), stressful life events (socio-environmental factor), and high
neuroticism and low effortful control (psychological factors) are major transdiagnostic risk factors.

Effortful control refers to self-regulation of emotional reactivity and behavior. High self-control
reflects high ability to adjust and control one’s behavior to situational demands in a flexible and willful
manner. Individuals with low effortful control would have difficulties inhibiting impulsive behaviors, and
managing strong emotions like anger, and following directions, which are reflective of being headstrong
(being stubborn, willful, and resistant to control). Existing findings indicate that low effortful control is
robustly associated with externalizing behaviors and disorders across the lifespan [66—68]. Given such
findings it can be expected that because of its association with low effortful control is likely to be a
transdiagnostic risk factor for externalizing disorders through poor behavioral and emotional regulation [69].

7. Clinical Implications

Although DSM-5 ODD has three dimensions (anger/irritable mood, argumentative/defiant, and
vindictiveness, the different symptom groups are not considered for the purpose of diagnosis of ODD, i.e.,
there are no different ODD types based on the ODD symptom groups. Instead, the ODD diagnosis is
quantified as mild, moderate, or severe, based on the number of settings in which symptoms occur. However,
given our findings that ODD irritability is generally associated with internalizing disorders and eating
disorders, and ODD headstrong is generally associated with externalizing disorders and
neurodevelopmental disorders, we believe that it would be useful to consider the ODD symptom groups for
diagnostic purposes. A similar approach to that for the diagnosis of ADHD presentations would be useful,
i.e., identifying ODD-irritability and ODD-headstrong types. This could facilitate the diagnostic process,
particularly by identifying potential comorbidities. Thus, we recommend that future editions of the DSM
consider this possibility, as it could have implications for diagnosis and, consequently, treatment.
Additionally, as we showed associations of ODD in a group of adolescents, it can be argued that, as
embraced in DSM-5, ODD is a relevant diagnosis in this age group.

8. Study Limitations and Directions for Further Studies

This study has a number of limitations that need to be kept in mind when considering the findings and
interpretations. As we used cross-sectional data, all our findings cannot be interpreted in causal terms.
Although the participants in this study were from a psychology clinic, their clinical status was unknown.
Additionally, the sample was not based on a random selection. Thus, there are limitations regarding the
generalization of the findings to adolescents with a clinical diagnosis (including those with ODD) and older
and younger age groups. Similarly, as data were obtained using the CAPP-PRF, they cannot be generalized
to other measures or data obtained using clinical interviews. Additionally, it is possible that the findings
may have been confounded by possible content overlap between ODD items and items from other disorders,
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which could in part explain the observed associations. Considering these limitations, there is a need for
more studies, using longitudinal data and multiple methods, and involving different ages and clinically
diagnosed groups. Notwithstanding these limitations, we have offered a number of novel findings, in
particular the need to examine latent scores, and have accounted for suppression effects when examining
unique relationships between the ODD dimensions and other DSM-5 disorders. This has not been given
much attention in past research in this area.
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