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Abstract
This dissertation examined gender differences in youth externalizing comorbidity via three
studies. Study 1 was a meta-analytic review that provided the first robust estimate of gender
differences in youth externalizing comorbidity. Studies 2 and 3 unpacked these gender
differences at two levels of analysis: personality (Study 2 and 3) and hormones (Study 3).
Hypotheses for gender differences were guided by predominant theories, such as the gender
paradox, gender intensification, and sexual selection theory. Both, these predominant theories
and the limited prior studies on gender differences, generally suggested higher rates of
comorbidity in externalizing girls than boys. Study 1 was a meta-analytic review of gender
differences in youth externalizing comorbidity that was able to test these hypotheses and
provided the first unbiased descriptive information regarding gender differences. This metaanalysis of epidemiological studies that conceptualized psychopathology categorically showed
no evidence of gender differences in odds for experiencing comorbidity between oppositional
defiant disorder (ODD) or conduct disorder (CD) and internalizing disorders. Having an
externalizing disorder also increased the odds of having another disorder similarly across the
genders. In addition, being a girl was associated with lower odds of experiencing comorbidity
within externalizing disorders (e.g., attention deficit/hyperactivity disorder (ADHD)-ODD,
ADHD-CD, ODD-CD) and lower odds of experiencing comorbidity between ADHD and
internalizing disorders such as depressive and anxiety disorders. Age consistently accounted for
externalizing-anxiety comorbidity rates in girls only, such that these comorbidity rates increased
with age for girls. Thus, fewer gender differences were found in the meta-analysis than would be
predicted by predominant theories. In fact, when gender differences were found, they were often
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in the direction opposite to the prediction, e.g., being a girl was associated with lower odds of
comorbidity between ADHD and anxiety disorders. Study 2 tested whether child personality
accounted for ODD comorbidity patterns more strongly in girls than boys in line with prior
findings that girls need more risk factors than boys for the expression of other externalizing
disorders. Participants in Study 2 were 346 children (49% boys; Mage = 9.97 years, SDage = 0.83
years) and their parents. Both parents reported on their child’s psychopathology symptoms and
temperament/personality traits via questionnaires. One parent and the child also reported on the
child’s psychopathology via structured clinical interview. Thus, I was able to conceptualize
psychopathology dimensionally using symptom-counts. ODD comorbidity with externalizing
disorders (i.e., CD and ADHD) was generally accounted for by variance in agreeableness and
conscientiousness, whereas internalizing disorder comorbidity (i.e., depression and anxiety) was
accounted for by variance in neuroticism. Gender moderation was largely absent. The overall
lack of gender-specific results suggested that personality traits seem to be equally relevant for
explaining boys’ and girls’ manifest ODD behaviors. Finally, Study 3 extended the nomological
network of a bifactor model of psychopathology, a modern conceptualization of
psychopathology and comorbidity, and neuroticism, by examining gender differences and
associations with cortisol reactivity. For Study 3, mothers and their 349 primarily 9-to-10-yearold children (53% girls) were interviewed about the child’s psychopathology and mothers
completed questionnaires about the child’s psychopathology and dispositional traits. Cortisol
reactivity was measured while children performed a standardized laboratory stress task. This
study found (1) partial support for gender invariance of the bifactor models of psychopathology
and neuroticism, (2) mean level differences only on a specific fear factor (higher scores for
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girls), (3) gender moderation only of the specific irritability—externalizing association (stronger
in boys), and (4) a significant association between the specific externalizing factor and low
cortisol reactivity. As such, Study 3 also showed limited evidence for consistent gender
differences in a bifactor model of psychopathology and the factors’ associations with neuroticism
and cortisol reactivity. Across studies, theoretical and clinical implications were discussed,
especially regarding the lack of support for existing gender theories, publication bias as a
possibility for prior study’s significant findings regarding gender differences, and the importance
of personality in assessment of psychopathology for both boys and girls.
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Chapter 1
General Introduction
Externalizing disorders are the second most prevalent class of mental disorders in US
adolescents, with approximately one in six girls and one in four boys experiencing attention
deficit/hyperactivity disorder (ADHD), oppositional defiant disorder (ODD), and/or conduct
disorder (CD) during their lifetime (Merikangas et al., 2010). Partly due to the higher prevalence
rates of externalizing disorders in boys, externalizing girls have been greatly understudied. This
is despite evidence that they may have unique risks for maladaptive correlates or outcomes, such
as comorbid disorders (e.g., Keenan, Loeber, & Green, 1999). Given that comorbidity—the
covariation of two or more disorders at greater than chance levels—itself is generally associated
with worse outcomes (Dalsgaard, Østergaard, Leckman, Mortensen, & Pedersen, 2015; Vander
Stoep et al., 2011), it is important to examine what contributes to gender differences in youth
externalizing comorbidity—the focus of my dissertation.
Childhood externalizing disorders from the DSM-5 include ADHD, characterized by
symptoms of inattention and/or hyperactivity, ODD, characterized by defiant, disobedient, and
hostile behavior toward authority figures, and CD, characterized by behavior that violates the
basic rights of others or major societal norms or rules (American Psychiatric Association, 2013;
Beauchaine & Hinshaw, 2015). Based on results from the National Comorbidity Survey, the
lifetime prevalence among US adolescents is 8.7% for ADHD, 12.6% for ODD, and 6.8% for
CD (Merikangas et al., 2010). Although externalizing disorders are more prevalent in boys than
in girls, the extent of these gender differences varies by disorder. For example, according to
studies referenced in the current DSM, ADHD has a boy to girl ratio of 2:1 (Polanczyk, de Lima,
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Horta, Biederman, & Rohde, 2007). Prior to adolescence, ODD has a boy to girl ratio of 1.4:1
which changes to parity in adolescence (Boylan, Vaillancourt, Boyle, & Szatmari, 2007; Nock,
Kazdin, Hiripi, & Kessler, 2007), and CD has a boy to girl ratio of 2.7:1 (Maughan, Rowe,
Messer, Goodman, & Meltzer, 2004). Meta-analyses confirm the higher prevalence of
externalizing disorders in boys compared to girls across ADHD (Erskine et al., 2013; Willcutt,
2012; Wittchen et al., 2011), ODD (Demmer, Hooley, Sheen, McGillivray, & Lum, 2017), and
CD (Erskine et al, 2013; Wittchen et al., 2011). A similar meta-analysis of externalizing
comorbidity that provides a robust estimate of gender differences is yet to be conducted and
presents one major goal of my dissertation (Study 1). Such a study will provide the necessary
descriptive information on gender differences to build the base for future studies aimed at
uncovering gender-specific etiologies.
Based on their classification as externalizing disorders, ADHD, ODD, and CD are highly
comorbid with one another. For example, the median odds ratio for children with comorbid
ADHD and ODD or CD was 10.7 (Angold, Costello, & Erkanli, 1999). However, externalizing
disorders are also comorbid with internalizing disorders, including depression and anxiety
disorders. There is some evidence that girls have higher comorbidity between externalizing and
internalizing disorders than boys (Costello, Mustillo, Erkanli, Keeler, & Angold, 2003). For
example, the odds ratio of concurrent comorbidity between CD and depression was 21.3 in girls
and 5.0 in boys. Studying externalizing comorbidity patterns provides the opportunity to gain
insight into shared etiologies across disorders (Angold et al., 1999; Caron & Rutter, 1991).
Expanded knowledge about gender differences in externalizing comorbidity would further
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provide the opportunity to gain insight into shared etiologic factors that are specific to one
gender or the other, the second major goal of my dissertation (Study 2 and 3).
Before outlining the specific goals of my three studies, I want to set up my conceptual
framework for studying comorbidity across all studies. My framework will move from the
traditional, categorical approach of conceptualizing psychopathology in Study 1 to more recent,
dimensional approaches in Studies 2 and 3. These dimensional approaches have been adopted by
researchers partly in response to comorbidity issues. Dimensional models move away from
discrete disorder categories and are built on the assumption that disorder dimensions underlie
discrete categories, thereby specifically explaining greater than chance levels of comorbidity
across certain subtypes of mental disorders. These models usually include an externalizing and
an internalizing dimension (Achenbach & Edelbrock, 1984; Krueger, Caspi, Moffitt, & Silva,
1998). The externalizing dimension includes discrete disorders such as ADHD, ODD, and CD
whereas the internalizing dimension includes discrete disorders such as Major Depressive
Disorder, and different forms of anxiety disorders, such as Separation Anxiety Disorder,
Generalized Anxiety Disorder, and Specific Phobias. Externalizing and internalizing dimensions
explain the high levels of co-occurrence among the discrete disorders that fall on them. However,
disorders also co-occur across these dimensional boundaries, i.e., externalizing disorders also
frequently co-occur with internalizing disorders (e.g., Krueger & Markon, 2006).
Newer among the dimensional models, a bifactor model has been promising to capture
the high comorbidity between externalizing and internalizing dimensions as well. Such a model
is akin to bifactor models in the domain of intelligence, where a general factor (‘g’) is thought to
account for commonality among intelligence subtests with specific factors (e.g., ‘crystallized’
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and ‘fluid’ intelligence) accounting for remaining covariation after general covariation is
accounted for. Similarly, in the psychopathology bifactor model, a general factor is thought to
account for commonality among mental disorders whereas specific factors (e.g., “externalizing”
and “internalizing”) account for remaining covariation after general covariation is accounted for
(Caspi et al., 2014; Lahey et al., 2012). As such, the general factor can be thought to represent
the variance that accounts for comorbidity among all disorders with the specific externalizing
and internalizing factors accounting for remaining covariation (e.g., between externalizing vs.
internalizing disorders) after this general covariation is accounted for.
In my dissertation, each subsequent study will focus on increasingly more modern
approaches to classifying mental disorders. Specifically, while Study 1 will focus on
externalizing disorder categories given that the epidemiological studies that will comprise the
meta-analysis have mostly taken such an approach to conceptualizing psychopathology, Study 2
will move from disorder categories to symptom counts and examine comorbidity using
regression-based analyses, and Study 3 will conceptualize comorbidity using a bifactor model.
This increasingly modern approach will position the results from these studies as cutting-edge in
the field and will make contributions beyond those that could be made if my framework was
primarily categorical. In fact, Study 3 will be the first study to test the gender-invariance of the
modern bifactor model of psychopathology, which will help address the issue of whether this
conceptualization is applicable to both boys and girls.
With this conceptual framework in mind, the goal of my dissertation is to examine gender
differences in externalizing comorbidity at multiple levels of analysis. One of the approaches to
understanding the development of psychopathology that has been recommended as part of a
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developmental psychopathology framework is the examination of a phenomenon at multiple
levels of analysis (Cicchetti & Toth, 2009; see also the current RDoC initiative). Thus, with a
robust estimate of gender differences in externalizing comorbidity from my meta-analysis (Study
1), I plan to unpack these differences at two levels of analysis: observed personality (Study 2 and
Study 3) and hormones (Study 3). As an endophenotype (an intermediate phenotype with a
genetic connection), personality may help point to common and distinct etiologic factors across
disorders and may be especially useful as a risk marker because personality emerges early,
remains stable, and shows robust associations with psychopathology (Caspi, Roberts, & Shiner,
2005; Tackett, 2006). As such, both Study 2 and Study 3 will use personality to elucidate gender
differences in youth externalizing comorbidity patterns. In addition, Study 3 will extend the
nomological net of gender differences in comorbidity to the biological level by examining
associations between youth psychopathology and cortisol reactivity (a hormonal response
relevant for both externalizing and internalizing problems), as well as gender differences therein.
To summarize, the goal of my dissertation is to examine gender differences in
externalizing comorbidity. I hope that such an examination will be able to provide me with
insight about general and gender-specific etiologic factors and may have clinical implications for
treatment and prevention of youth externalizing disorders. I am especially interested in
examining how individual differences at multiple levels of analyses (e.g., personality and
hormone levels) can explain what contributes to gender differences in youth externalizing
comorbidity. To this end, Study 1 is a meta-analytic review that will provide the first robust
estimate of gender differences in youth externalizing comorbidity. Studies 2 and 3 will unpack
these gender differences at different levels of analyses. Specifically, Study 2 and 3 will examine

13
personality to account for gender differences and Study 3 will additionally examine cortisol
reactivity to account for gender differences.

14
Chapter 2
A Meta-Analytic Review of Gender Differences in Youth Externalizing Comorbidity
Several existing, not mutually exclusive, theories can be drawn upon to set up
expectations for meta-analytic estimates of gender differences in externalizing comorbidity. The
gender paradox hypothesis proposes that individuals of the gender with the lower prevalence rate
of a specific disorder will experience a more severe form of the disorder (Eme, 1992). Loeber
and Keenan (1994) applied this to CD comorbidity and hypothesized that girls would show a
more severe form of CD with higher rates of comorbidity; a hypothesis that found support
regarding anxiety and hyperactivity in the literature that they reviewed. Behavioral genetic
studies offer two explanations for this gender paradox: the polygenic threshold and constitutional
variability model. The polygenic threshold model hypothesizes that girls have a higher threshold
for expressing etiologic influences of externalizing disorders (Rhee & Waldman, 2004; Rhee,
Waldman, Hay, & Levy, 1999; Van Hulle, Rodgers, D'Onofrio, Waldman, & Lahey, 2007). The
idea is that for a girl to manifest externalizing problems, she must have a greater latent risk for
externalizing problems than a boy does. Applied to the current investigation, given this greater
latent risk, girls will also likely experience other comorbid disorders that share some of their
latent risk with externalizing problems. The constitutional variability model hypothesizes that
etiologic influences between boys and girls differ qualitatively (Rhee & Waldman, 2004; Rhee et
al., 1999; Van Hulle et al., 2007). The idea here is that boys have greater genetic variability due
to their slower development. Thus, boys with a disorder are at the extreme end of the continuum
of variability whereas girls with a disorder experience it due to a discrete event such as brain
damage. Although the polygenic threshold and constitutional variability models can be directly
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pitted against each other only in genetically informed studies (e.g., using twin designs), the
gender paradox hypothesis can be tested in the current investigation. Specifically, results that
gender differences in comorbidity are greater for those externalizing disorders that have a greater
gender difference in prevalence (i.e., CD and ADHD vs. ODD) would support the gender
paradox hypothesis.
Apart from theories based on biology such as the polygenic threshold and constitutional
variability models, socialization theory proposes that gender norms influence comorbidity and/or
presentation of psychopathology (Marmorstein, 2007; Zahn-Waxler, 1993). Specifically, this
theory predicts that girls who exhibit externalizing behaviors, which is less common in girls, may
feel more guilt about their misbehavior than boys do (e.g., Zahn-Waxler, 1993) and
consequently, they may suffer more comorbid disorders such as depression (see Keenan & Shaw,
1997). Socialization theory is not limited only to girls; applied to boys, it may predict that a boy
expresses underlying anxiety by engaging in externalizing behavior to conform to gender norms
regarding the expression of anxiety (Marmorstein, 2007). Applied to the current investigation,
this theory would predict that girls from cultures where gender differences in socialization are
greater will suffer more from comorbid disorders such as depression if they engage in
stereotypically male behaviors such as externalizing behaviors. Thus, results that gender
differences in comorbidity are greater in more gendered cultures compared to less gendered
cultures would support the socialization theory. An extension of socialization theory is the
gender intensification theory, which proposes that pressure to conform to gender norms becomes
stronger in adolescence (Hill & Lynch, 1983). Applied to the current investigation, this theory
would predict that girls who exhibit externalizing behaviors will experience even more
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detrimental effects in adolescence and suffer depression as a consequence. Thus, results that
gender differences in comorbidity are greater in older compared to younger adolescent samples
would support the gender intensification theory.
In a recent review on gender differences in the prevalence of youth externalizing and
internalizing disorders, Martel (2013) provides sexual selection theory as a framework to
understand gender differences in psychopathology. Although the review is focused on gender
differences in the prevalence of common youth psychopathology, it briefly considers gender
differences in the comorbidity of psychopathology as well. Specifically, Martel suggests that
girls may exhibit more comorbidity than boys do due to higher levels of negative emotionality
(higher negative emotionality has been associated with comorbidity; Carver, Johnson, &
Joorman, 2008; Lahey, 2009). Individual differences in traits developed to adapt to the
environment (Buss, 1995; Darwin, 1872) and those traits that exhibit gender differences may
have been targets of sexual selection. Because of this selection process, girls may have evolved
to exhibit greater negative emotionality as a function of developing empathy and interpersonal
sensitivity to improve their caregiving capabilities (Bjorklund & Kipp, 1996; Pellegrini &
Archer, 2005). Martel’s sexual selection theory would be supported by results that suggest
gender differences in comorbidity are greater between disorders that share more variance with
negative emotionality (e.g., depression and ODD; Olino, Dougherty, Bufferd, Carlson, & Klein,
2014; Tackett, Lahey, et al., 2013).
The theories reviewed here help guide expectations for results. To summarize, results that
suggest that gender differences in comorbidity are greater for those disorders that have a greater
gender difference in prevalence (i.e., CD and ADHD vs. ODD) would support the gender
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paradox hypothesis. Results that suggest that gender differences in comorbidity are greater in
samples from more gendered cultures would support the socialization theory. Results that
suggest that gender differences in comorbidity are greater in older compared to younger samples
would support the gender intensification theory. Finally, results that suggest that gender
differences in comorbidity are greater between disorders that share more variance with negative
emotionality (e.g., depression and ODD) would support Martel’s sexual selection theory. The
goal of the meta-analysis is to provide the first unbiased estimates of gender differences in youth
externalizing comorbidity, which could also help to inform which theory and corresponding
etiologic pathway is most likely responsible for the found differences. In addition to these
theories, some previous empirical evidence for gender differences exists as well. Although most
of these studies are not population-based and thus will not be included in the meta-analysis (an
exception is Romano, Tremblay, Vitaro, Zoccolillo, & Pagani, 2005), they can further guide the
expectations regarding the direction of gender differences.
Previous Empirical Evidence for Gender Differences in Youth Externalizing Comorbidity
ADHD. Comorbidity rates between ADHD and other disorders differ markedly by
gender. Specifically, boys exhibit greater covariation between ADHD and other externalizing
problems (e.g., ODD and CD), neurodevelopmental disorders (e.g., tic disorders and learning
disorders), and obsessive-compulsive disorder than do girls (Biederman et al., 2002; Carlson,
Tamm, & Gaub, 1997; Chen et al., 2013; Gershon, 2002; Levy, Hay, Bennett, & McStephen,
2005; Masi et al., 2010; Rothenberger, Roessner, Banaschewski, & Leckman, 2007; Willcutt &
Pennington, 2000). In contrast, girls exhibit greater covariation between ADHD and internalizing
problems (e.g., depression and anxiety) than do boys, especially during adolescence (Chronis-
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Tuscano et al., 2010; Gershon, 2002; Levy et al., 2005; Nøvik et al., 2006). These gender
differences in covariation patterns may persist into adulthood if ADHD is left untreated, such
that men show higher rates of other externalizing problems, such as substance abuse and
criminality, and women show higher rates of internalizing problems, such as mood and
somatization, but also eating disorders (Rasmussen & Levander, 2009). In contrast, some studies
show that boys with ADHD exhibit higher rates of comorbidity with anxiety disorders than girls
with ADHD (Romano et al., 2005), particularly in the case of social phobia (Marmorstein, 2007).
As discussed in the section on gender theories, Marmorstein suggested that boys may manifest
their anxiety in acting out more often than girls do. In a clinic-referred sample, boys with ADHD
also exhibited higher rates of comorbidity with depression than girls with ADHD (Biederman et
al., 2002). Other studies found no gender differences in prevalence rates of comorbidity in
children with ADHD (Abikoff et al., 2002; Ghanizadeh, 2009; Graetz, Sawyer, & Baghurst,
2005; Günther, Herpertz-Dahlmann, & Konrad, 2010; Nøvik et al., 2006; Romano et al., 2005).
One moderating factor that has been proposed to function differently in boys and girls is
developmental delays and this may explain some inconsistency in findings. Specifically,
Szatmari, Offord, & Boyle (1989) found that in girls, ADHD-CD comorbidity was much greater
when girls’ development was delayed compared to when it was normatively timed whereas this
was not the case in boys. Based on this finding, they hypothesized that ADHD may hang
together more with other externalizing problems in girls and neurodevelopmental problems in
boys.
ODD. Compared to ADHD, fewer studies have examined gender differences in the
comorbidity of ODD, potentially due to its more recent addition to the DSM. Even when ODD is
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examined, it is often combined with CD, impeding the ability to draw conclusions specific to
ODD. Some studies that have examined gender differences in ODD comorbidity find that girls
with ODD exhibit higher rates of comorbidity with a range of other disorders than do boys with
ODD (Costello et al., 2003; Lehto-Salo, Närhi, Ahonen, & Marttunen, 2009). Girls with ODD
show especially strong associations with internalizing disorders (Rowe, Maughan, Pickles,
Costello, & Angold, 2002). However, other studies show that both girls and boys show
covariation with a range of disorders (Boylan, Georgiades, & Szatmari, 2010; Maughan et al.,
2004) especially when mothers report on their child’s behavior (Romano et al., 2005). A study
focusing on 163 7-to-9-year-old children with ODD found that both girls and boys with ODD
exhibit higher rates of comorbidity than children without ODD but that gender differences were
dependent upon the informant (Munkvold, Lundervold, & Manger, 2011). Specifically, they
found that gender differences in comorbidity occur only for teacher reports such that teachers
reported higher rates of hyperactivity and peer problems in boys with ODD compared to girls,
but similar rates of emotional problems in both genders. In contrast, at least one study showed
that boys with ODD exhibit higher rates of comorbidity with social phobia than girls with ODD
(Marmorstein, 2007). Overall, gender differences in ODD comorbidity are not as clear-cut as
those in ADHD and are dependent on the informant. However, in general, they seem to follow a
pattern of higher rates of comorbidity with a range of disorders in girls than boys.
CD. Like ODD, fewer studies have examined gender differences in the comorbidity of
CD than ADHD. In their seminal review, Loeber and Keenan (1994) concluded that girls with
CD are at a higher risk for comorbidity with anxiety, hyperactivity, and substance use than boys
are. In their review of CD in girls, Keenan et al. (1999) highlighted especially the increased risk
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of comorbid internalizing disorders among girls with CD compared to boys with CD. These
findings have also been supported by more recent studies, particularly regarding internalizing
disorders (Costello et al., 2003; Ilomäki, Hakko, Ilomäki, Räsänen, & STUDY-70 workgroup,
2012). For example, CD is comorbid with depression only in girls once other comorbidities were
accounted for (Costello et al., 2003). Comorbid post-traumatic stress disorder and suicidality are
more common among girls than boys with CD (Ilomäki et al., 2012). In contrast, covariation
between reading disorders and CD is more common among boys than girls (Williams & McGee,
1994). At least one study also showed that boys with CD exhibit higher rates of comorbidity with
social phobia than girls with CD (Marmorstein, 2007). Overall, gender differences in CD are
more like ADHD than ODD. Specifically, the gender differences are more clear-cut and include
a pattern of more neurodevelopmental disorders in boy, which characterizes patterns seen in
ADHD comorbidity, too.
Model-based approaches. Cutting across distinct externalizing disorders, model-based
approaches to comorbidity can also provide valuable insight into gender differences in
comorbidity patterns. Caspi et al. (2014) used a bifactor approach to model a “general” factor of
psychopathology (similar to the “g” factor in intelligence) and failed to find gender differences in
general psychopathology between adolescence and midlife. Controlling for general
psychopathology, however, caused gender differences in externalizing versus internalizing
manifestations to become more pronounced, such that being a boy was more strongly associated
with the specific externalizing latent factor (.386 vs. .277 before controlling for general
psychopathology) and being a girl was more strongly associated with the specific internalizing
latent factor (|-.431| vs. |-.197|). This led the authors to conclude that externalizing and
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internalizing dimensions represent the ways in which girls and boys are more likely to manifest
underlying predisposition to psychopathology. Applied to gender differences in comorbidity
patterns of categorical disorders, this “gendered style”, as Caspi et al. (2014) call it, may explain
why even girls who exhibit externalizing disorders manifest internalizing disorders at a higher
rate than boys by keeping in line with their “gendered style”. In line with this explanation,
another model-based study found that girls showed greater correlations across youth-reported
externalizing and internalizing factors than boys. Specifically, a latent factor of CD was more
strongly correlated with a latent factor of major depressive disorder/generalized anxiety disorder
and a latent factor of social phobia in girls (major depressive disorder/generalized anxiety
disorder r = .644 and social phobia r = .438) than boys (major depressive disorder/generalized
anxiety disorder r = .551 and social phobia r = .229; Lahey, Rathouz, et al., 2008).
The Importance of Age. In their seminal review of conduct disorder comorbidity,
Loeber & Keenan (1994) concluded that gender differences, at least for youth CD comorbidity,
corresponded with gender differences for disorder prevalence across pubertal and adolescent
development. Specifically, girls with CD showed higher rates of comorbidity with internalizing
disorders during puberty and adolescence (when internalizing disorder prevalence rates increase,
although comorbidity with anxiety was highest in middle childhood) than earlier in life and
comorbidity with ADHD was highest in preadolescent youth. This underlines the need for
developmentally sensitive study designs to arrive at a complete picture of gender differences in
externalizing comorbidity. In a review of internalizing comorbidity in children with ODD,
Boylan et al. (2007) also concluded that gender differences in internalizing comorbidity among
children with ODD may vary as a function of age. This hypothesis was based on the finding that
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only boys exhibited comorbidity between ODD and depression when controlling for age
(Maughan et al., 2004) but that both boys and girls exhibited comorbidity between ODD and
depression when not controlling for age (Costello et al., 2003). Boylan et al. (2007)
acknowledged that a direct test of such a gender × age interaction was not completed in either
study, but findings point to the importance of being sensitive to developmental periods when
examining gender differences. Similarly, whereas Lehto-Salo et al. (2009) found that adolescent
girls with ODD exhibited higher rates of comorbidity with internalizing disorders such as
depression and anxiety disorders than did boys, Munkvold et al. (2011) did not find a similar
gender difference in younger children. Rather, they found that boys with ODD exhibited higher
rates of hyperactivity and peer problems than girls but did not differ in emotional symptoms.
Addressing the lack of support for the “gender paradox” in these findings, Munkvold et al.
proposed that the “gender paradox” may come online only once the disorders that show a higher
prevalence rate in girls (e.g., mood disorders), increase in prevalence (i.e., during puberty).
Overall, this pattern of results suggests that gender differences in comorbidity between
externalizing and internalizing disorders appear more consistently in adolescence. This pattern
lends support for the gender intensification theory, which proposes that pressure to conform to
gender norms becomes stronger in adolescence and thereby intensifies the negative outcomes of
externalizing behavior in girls. Age moderation of gender differences is still, at best, unclear, but
better understanding is needed to appropriately time preventative efforts.
In summary, although gender differences in comorbidity were often present in studies,
the direction of these differences was not always consistent across studies. These inconsistencies
underline the need to derive more robust effect sizes for gender differences and the need to
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examine potential moderators such as age of the sample and type of externalizing disorder.
Given that a limitation of many comorbidity studies is that they are not adequately powered to
detect gender moderation in groups categorized based on their comorbid disorders, an effect size
estimate calculated in a meta-analytic framework is especially suitable.
Present Study
The goal of the meta-analysis is to provide the first statistically unbiased estimates of
gender differences in youth externalizing comorbidity, which could also help to inform which
theory and corresponding etiologic pathway is most likely responsible for the found differences.
Ultimately, a better understanding of gender differences in youth externalizing comorbidity
matters because it can impact not only the understanding of etiologic factors, but also disorder
presentation and course, and treatment and prevention of youth externalizing disorders.
Specifically, examining comorbidity patterns may highlight biological mechanisms that are
common across disorders, thereby identifying potential etiologic factors. It may also explain
heterogeneity in externalizing disorder presentation by shedding light on externalizing disorder
subtypes or symptom clusters that are distinguished by their comorbidity patterns. Examining
comorbidity patterns longitudinally may uncover heterotypic continuities, where one disorder
predicts a different disorder over time. Uncovering heterotypic continuities provide an
opportunity to look for shared risk factors that contribute to the course of both comorbid
disorders. Ultimately, examining comorbidity patterns may inform treatment approaches for
externalizing disorders by broadening the types of treatments that providers consider in their case
conceptualizations. Most importantly, gender differences in these comorbidity patterns can
further point to etiologies, presentations, and treatments that are gender-specific. Given the
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importance of understanding gender differences in youth externalizing comorbidity then the time
is ripe to derive a robust estimate of these gender differences.
The theories and previous empirical evidence reviewed above can help guide
expectations for results of this meta-analytic review. Specifically, the gender paradox hypothesis
would predict that gender differences in comorbidity are greater for those disorders that have a
greater gender difference in prevalence (i.e., CD and ADHD vs. ODD). Previous empirical
evidence suggests that this may be the case for CD, where girls have been found to exhibit
greater comorbidity with a range of other disorders (e.g., Loeber & Keenan, 1994). The gender
intensification theory would predict that gender differences in comorbidity are greater in older
compared to younger samples. Previous empirical evidence suggests that this may be the case for
ODD, where girls have been found to exhibit greater comorbidity with internalizing disorders
than boys in adolescent (Lehto-Salo et al., 2009) than child samples (Munkvold et al., 2011).
Finally, Martel’s sexual selection theory would predict that gender differences in comorbidity are
greater between disorders that share more variance with negative emotionality (e.g., depression
and ODD). Previous empirical evidence that would support this theory is limited given that
studies have not simultaneously compared gender differences in comorbidity across externalizing
disorders. Considering the limited empirical studies of gender differences in youth externalizing
comorbidity, the meta-analysis will be uniquely positioned to support (or not) existing theories of
gender differences.
Method
Literature Search Procedures
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Given Angold et al.’s (1999) cautioning that general population surveys rather than
clinical studies provide unbiased estimates of comorbidity prevalence, I limited the meta-analysis
to general population surveys. A recent meta-analysis of the prevalence of mental disorders in
youth included such surveys (Polanczyk, Salum, Sugaya, Caye, & Rohde, 2015). Thus, as a first
step of the literature search, I searched through the studies that were included in Polanczyk et
al.’s (2015) recent meta-analysis for any that reported findings of externalizing comorbidity
separately by gender. In brief, Polanczyk et al. searched the literature using PubMed, PsycINFO,
and EMBASE and the key words ‘mental disorder or psychiatric disorders AND epidemiology
or prevalence or survey AND child or adolescent’. As a next step, I emailed the corresponding
author of any study that did not include sufficient details for the analyses to request the relevant
data from them. In addition, I searched publicly available databases for data from those authors
that did not reply to the initial email. To identify unpublished studies, I also sent out a call for
data to listservs of the following associations: Association for Behavioral and Cognitive
Therapies, Society for a Science of Clinical Psychology, and Society for Research in
Psychopathology. Finally, I repeated Polanczyk’s literature search for any more recently
published studies.
Study Inclusion and Exclusion Criteria
When deciding what studies to select, I used Polanczyk et al.’s (2015) inclusion criteria
[(a) community sample, (b) probabilistic sampling, (c) standardized assessment based on DSMIII, DSM-III-R, DSM-IV, ICD-9, or ICD-10 criteria, (d) inclusion of at least three diagnostic
groups, (e) maximum age of participants 18 years]. In addition, I had the following inclusion
criteria: (f) report of comorbidity between at least one externalizing disorder (i.e., ADHD, ODD,
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or CD) and at least one other disorder (i.e., ADHD, ODD, CD, any depressive or anxiety
disorder) and (g) separate reports of comorbidity by gender. I excluded studies that did not
specify enough information to estimate effect sizes of comorbidity separately by gender. All
included studies were published in English.
Coding of Study Characteristics and Effect Sizes
I coded effect sizes in two ways. First, I used odds ratios (ORs) where OR > 1 indicated
that being a girl was associated with higher odds of comorbidity than being a boy was whereas
OR < 1 indicated that being a girl was associated with lower odds of comorbidity than being a
boy was. Second, I calculated another set of ORs separately by gender where OR > 1 indicated
that having an externalizing disorder was associated with higher odds of having another disorder
and OR < 1 indicated that having an externalizing disorder was associated with lower odds of
having another disorder. I then tested whether ORs differed across gender. Studies that used
diagnostic criteria that combined ODD and CD diagnoses were excluded from calculating effect
sizes of gender differences in comorbidity of ODD or CD. To examine the moderating effects of
age and culture, I also coded those characteristics for each study. For studies that provided only
an age range, I used the midpoint of the range as the central tendency of the sample’s age. To
code culture, I coded the country origin of the sample.
Data-Analytic Strategy
If studies provided effect sizes based on separate as well as combined reports, I reported
those that were based on combined reports based on common practices (Lahey, Applegate,
McBurnett, & Biederman, 1994). Following Card’s (2012) recommendation, I used inverse
squared standard errors as weights for the studies in the meta-analysis. Given the interest in
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making generalizable conclusions, I used a random-effects model when analyzing the central
tendencies of effect sizes. I pursued moderator analyses guided by the reviewed theories.
Specifically, I tested for moderation by age of the sample and was initially interested in between
country differences, too, however, the final set of studies did not provide a sufficient number of
samples from each country. Relatedly, the number of studies in the meta-analysis did not provide
me with enough power to detect even severe publication bias using regression analyses,
therefore, I examined funnel plots to evaluate potential publication bias. Additionally, given that
the included studies generally did not report on gender differences in their publications, I felt
confident in concluding that the risk of publication bias was negligible. Analyses were conducted
using the ‘metafor’ (Viechtbauer, 2010) package in R.
Results
Of the 48 studies that met Polanczyk et al.’s (2015) inclusion, 12 met the additional
criteria of providing comorbidity rates between at least one externalizing disorder and at least
one other disorder separately by gender. Three additional studies met the criteria since the
publication of Polanczyk et al. These 15 studies included 45,897 participants and were published
between 1993 and 2016, and conducted in 13 countries: Australia (Lawrence et al., 2016; Sawyer
et al., 2001), Canada (Romano et al., 2005), India (Pillai et al., 2008), Israel (Farbstein et al.,
2010), Mexico (Benjet, Borges, Medina‐Mora,, Zambrano, & Aguilar‐Gaxiola, 2009),
Netherlands (Verhulst, van der Ende, Ferdinand, & Kasius, 1997), New Zealand (Fergusson,
Horwood, & Lynskey, 19931), Puerto Rico (Canino et al., 20042), Russia (Slobodskaya &
Semenova, 2016), Spain (Ezpeleta, de la Osa, & Doménech, 2014), United Arab Emirates
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Original publication used CD exclusion criterion for ODD; however, the data that the authors provided did not.
Used data without impairment criteria.
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(Eapen, Jakka, & Abou-Saleh, 2003), United Kingdom (Ford, Goodman, & Meltzer, 2003), and
United States (Merikangas et al. 2010; Kessler et al., 2012). Of these 15 studies, one did not
provide information on prevalence rates separately by gender (Eapen et al., 2003), which
prevented me from including it in the second part of the analyses that examined the odds of
having another disorder when the individual has an externalizing disorder separately by gender.
Does being a girl increase your odds of exhibiting comorbidity between an
externalizing disorder and another disorder?
Using random-effects models, being a girl was associated with the following metaanalytic odds ratios (OR) for exhibiting comorbidity between ADHD and other disorders (i.e.,
ODD, CD, depression, and anxiety): the OR for ADHD-ODD comorbidity was 0.35 (95% CI =
0.28, 0.43; k = 11; pooled N = 33,324; see Table 1.1 and Figure 1.1) with nonsignificant
heterogeneity (Q(10) = 9.85, p = .454; I2 = 0%); the OR for ADHD-CD comorbidity was 0.33
(95% CI = 0.24, 0.46; k = 14; pooled N = 41,011) with nonsignificant heterogeneity (Q(13) =
16.43, p = .227; I2 = 37.75%); the OR for ADHD-depression comorbidity was 0.58 (95% CI =
0.42, 0.81; k = 15; pooled N = 42,141) with nonsignificant heterogeneity (Q(14) = 15.04, p =
.375; I2 = 28.64%); the OR for ADHD-anxiety comorbidity was 0.64 (95% CI = 0.43, 0.95; k =
14; pooled N = 40,491) with nonsignificant heterogeneity (Q(13) = 20.81, p = .077; I2 = 53.18%).
In summary, being a girl was associated with lower odds of exhibiting comorbidity between
ADHD and other disorders. These patterns did not differ significantly across studies.
Being a girl was associated with the following meta-analytic odds ratios for exhibiting
comorbidity between ODD and other disorders: the OR for ODD-CD comorbidity was 0.77
(95% CI = 0.60, 0.98; k = 7; pooled N = 13,572) with non-significant heterogeneity (Q(6) = 3.59,
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p = .732; I2 = 0%); the OR for ODD-depression comorbidity was 1.37 (95% CI = 0.89, 2.10; k =
11; pooled N = 33,314) with nonsignificant heterogeneity (Q(10) = 14.26, p = .161; I2 = 48.56%);
the OR for ODD-anxiety comorbidity was 1.34 (95% CI = 0.89, 2.02; k = 11; pooled N = 33,320)
with significant heterogeneity (Q(10) = 32.41, p < .001; I2 = 69.45%) that was accounted for by
age (Q(9) = 8.15, p = .519; bage = 0.16, SEb = 0.04; 95% CI = 0.08, 0.24, z = 3.78, p < .001).
Specifically, being a girl was associated with greater odds of exhibiting comorbidity between
ODD and anxiety across age. In summary, being a girl was associated with lower odds of
exhibiting comorbidity between ODD and CD, and with similar odds of exhibiting comorbidity
between ODD and internalizing disorders. These patterns did not differ significantly across
studies for ODD-CD and ODD-depression comorbidity, but they did for ODD-anxiety
comorbidity. The difference in patterns across studies for ODD-anxiety comorbidity was
explained by age.
Being a girl was associated with the following meta-analytic odds ratios for exhibiting
comorbidity between CD and other disorders: the OR for CD-depression comorbidity was 0.80
(95% CI = 0.50, 1.30; k = 14; pooled N = 41,008) with nonsignificant heterogeneity (Q(13) =
22.25, p = .052; I2 = 53.83%); the OR for CD-anxiety comorbidity was 0.79 (95% CI = 0.53,
1.17; k = 13; pooled N = 37,414) with nonsignificant heterogeneity (Q(12) = 17.88, p = .120; I2 =
40.21%). In summary, being a girl was associated with similar odds of exhibiting comorbidity
between CD and internalizing disorders. These patterns did not differ significantly across studies.
Does having an externalizing disorder increase the odds of having another disorder
differently across boys and girls?
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The following were the meta-analytic odds ratios for exhibiting comorbidity between
ADHD and other disorders analyzed separately by gender. There was no significant difference
between girls’ (13.20; 95% CI = 7.32, 23.57; k = 10; pooled N = 32,995; see Table 1.2 and
Figure 1.2) and boys’ (14.93; 95% CI = 10.46, 21.31; see Figure 1.3) ORs for ADHD-ODD
comorbidity (z = 0.37, p =.714). Both girls’ (Q(9) = 25.56, p = .002; I2 = 73.72%) and boys’
(Q(9) = 21.41, p = .011; I2 = 62.96%) ORs showed significant heterogeneity that was not
accounted for by age (Q(8) = 25.39, p = .001 and Q(8) = 19.69, p = .012 respectively). There was
no significant difference between girls’ (2.67; 95% CI = 2.14, 3.19; k = 13; pooled N = 40,682)
and boys’ (2.52; 95% CI = 2.20, 2.86) ORs for ADHD-CD comorbidity (z = 0.44, p =.662). Both
girls’ (Q(12) = 31.52, p = .002; I2 = 62.91%) and boys’ (Q(12) = 31.55, p = .002; I2 = 60.19%)
ORs showed significant heterogeneity that was not accounted for by age (Q(11) = 26.81, p =
.005 and Q(11) = 19.84, p = .048 respectively. There was no significant difference between girls’
(4.62; 95% CI = 3.67, 5.75; k = 14; pooled N = 41,812) and boys’ (6.05; 95% CI = 5.05, 7.24)
ORs for ADHD-depression comorbidity (z = -1.87, p = .061). Neither girls’ (Q(13) = 6.15, p =
.941; I2 = 0%) nor boys’ (Q(13) = 12.12, p = .518; I2 = 0%) ORs showed significant
heterogeneity. There was no significant difference between girls’ (3.74; 95% CI = 2.46, 5.70; k =
13; pooled N = 40,162) and boys’ (3.49; 95% CI = 2.27, 5.37) ORs for ADHD-anxiety
comorbidity (z = 0.24, p = .811). Girls’ ORs showed significant heterogeneity (Q(12) = 40.48, p
< .001; I2 = 60.02%) that was accounted for by age (Q(11) = 16.45, p = .125; bage = -0.13, SEb =
0.06; 95% CI = -0.25, -0.002, z = -1.99, p = .047) whereas boys’ ORs showed significant
heterogeneity (Q(12) = 102.84, p < .001; I2 = 78.57%) that was not accounted for by age (Q(11)
= 53.79, p < .001). Specifically, having ADHD was associated with greater odds of also having
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anxiety across age for girls only. In summary, having ADHD increased the odds of having
another disorder similarly across gender. This pattern differed significantly for ADHDexternalizing comorbidity and ADHD-anxiety comorbidity across studies. The difference in
patterns across studies was explained by age only for ADHD-anxiety comorbidity in girls.
The following were the meta-analytic odds ratios for exhibiting comorbidity between
ODD and other disorders analyzed separately by gender. There was no significant difference
between girls’ (15.18; 95% CI = 8.85, 25.79; k = 6; pooled N = 13,243) and boys’ (14.88; 95%
CI = 9.21, 23.81) ORs for ODD-CD comorbidity (z = 0.05, p =.962). Neither girls’ (Q(5) = 9.91,
p = .078; I2 = 48.75%) nor boys’ (Q(5) = 8.74, p = .120; I2 = 45.73%) ORs showed significant
heterogeneity. There was no significant difference between girls’ (6.69; 95% CI = 4.62, 9.78; k =
10; pooled N = 32,985) and boys’ (7.85; 95% CI = 5.21, 11.94) ORs for ODD-depression
comorbidity (z = -0.56, p =.578). Girls’ ORs showed significant heterogeneity (Q(9) = 20.46, p =
.015; I2 = 52.15%) that was not accounted for by age (Q(8) = 19.11, p = .014) whereas boys’ ORs
did not show significant heterogeneity (Q(9) = 15.18, p = .086; I2 = 48.83%). There was no
significant difference between girls’ (5.70; 95% CI = 4.10, 7.92; k = 10; pooled N = 32,991) and
boys’ (4.31; 95% CI = 2.75, 6.82) ORs for ODD-anxiety comorbidity (z = 0.97, p =.334). Girls’
ORs showed significant heterogeneity (Q(9) = 21.08, p = .012; I2 = 58.72%) that was accounted
for by age (Q(8) = 11.16, p = .193; bage = -0.11, SEb = 0.03; 95% CI = -0.17, -0.04, z = -3.15, p =
.002) whereas boys’ ORs showed significant heterogeneity (Q(9) = 70.61, p < .001; I2 = 78.20%)
that was not accounted for by age (Q(8) = 29.30, p < .001). Specifically, having ODD was
associated with greater odds of also having anxiety across age for girls only. In summary, having
ODD increased the odds of having another disorder similarly across gender. This pattern differed
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significantly across studies for ODD-depression in girls and ODD-anxiety for both boys and
girls. The difference in patterns across studies was explained by age only for ODD-anxiety
comorbidity in girls.
The following were the meta-analytic odds ratios for exhibiting comorbidity between CD
and other disorders analyzed separately by gender. There was no significant difference between
girls’ (7.77; 95% CI = 6.17, 9.78; k = 13; pooled N = 40,679) and boys’ (9.03; 95% CI = 5.75,
14.30) ORs for CD-depression comorbidity (z = -0.59, p =.558). Girls’ ORs did not show
significant heterogeneity (Q(12) = 8.56, p = .740; I2 = 0%) whereas boys’ OR showed significant
heterogeneity (Q(12) = 32.05, p = .001; I2 = 67.21%) that was not accounted for by age (Q(11) =
30.45, p = .001). There was no significant difference between girls’ (3.42; 95% CI = 2.72, 4.31; k
= 12; pooled N = 37,085) and boys’ (3.53; 95% CI = 2.36, 5.26) ORs for CD-anxiety
comorbidity (z = -0.13, p =.894). Girls’ ORs did not show significant heterogeneity (Q(11) =
10.56, p = .481; I2 = 0%) whereas boys’ OR showed significant heterogeneity (Q(11) = 33.65, p
< .001; I2 = 61.32%) that was not accounted for by age (Q(10) = 23.08, p = .011). In summary,
having CD increased the odds of having another disorder similarly across gender. This pattern
differed significantly across studies for CD-depression and CD-anxiety in boys only, and this
difference in patterns across studies was not explained by age. I examined funnel plot asymmetry
to identify potential publication bias. Funnel plot asymmetry was significant in only one of the
27 analyses (examining ADHD-ODD comorbidity in the first set of analyses, t(9) = 2.35, p =
.044), which would be expected by chance. Therefore, I deemed the potential for publication bias
negligible.
Discussion
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This is the first meta-analysis of gender differences in youth externalizing comorbidity to
provide a statistically unbiased and robust description of the magnitude of these differences.
Given the implications that a better knowledge of gender differences could have for
understanding the etiology, presentation, and intervention for externalizing disorders, the timing
for this endeavor was apt. Overall, the results suggested fewer gender differences in youth
externalizing comorbidity than would have been predicted from previous theories and empirical
studies. Additionally, when I found gender differences, they were mostly in the opposite
direction than predicted based on the gender paradox, gender intensification, and sexual selection
theories, which all predicted higher rates of comorbidity in girls compared to boys and not vice
versa. Specifically, I found that being a girl was not associated with different odds for
experiencing comorbidity between ODD or CD and internalizing disorders. Having an
externalizing disorder also increased the odds of having another disorder similarly across the
genders. In addition, being a girl was associated with lower odds of experiencing comorbidity
within externalizing disorders (e.g., ADHD-ODD, ADHD-CD, ODD-CD) and lower odds of
experiencing comorbidity between ADHD and internalizing disorders such as depressive and
anxiety disorders. Age consistently accounted for externalizing-anxiety comorbidity rates in girls
only, such that these comorbidity rates increased with age for girls.
One of the biggest difference between previous studies that did not find this pattern and
the studies that were included in this meta-analysis is that most previous studies were not
population-based. Thus, the fact that these epidemiological studies showed fewer gender
differences than the non-population-based studies suggests that a referral bias may be at play.
Specifically, it may be that those externalizing boys and girls that get referred to clinics are more
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likely to present with comorbidity and that the type of comorbidity they present with is more
likely to be gender-normative. In addition, many previous studies that found gender differences
had the question about gender differences as part of their study rationale. These studies may have
been more likely to be published if they found significant differences compared to if they did
not, contributing to a file drawer effect. Apart from one study (Romano et al., 2005), the
included epidemiological studies did not have gender differences as their focus, and thus were
likely not going to be the result of publication bias. The overall findings have both theoretical
and clinical implications.
Theoretical Implications
Overall, the findings largely did not support existing theories of gender differences in
youth externalizing comorbidity. Specifically, according to the gender paradox hypothesis, I
expected that gender differences in comorbidity were greater for those disorders that have a
greater gender differences in prevalence (i.e., CD and ADHD vs. ODD). Previous empirical
evidence further supported that this may be the case for CD, where girls have been found to
exhibit greater comorbidity with a range of other disorders (e.g., Loeber & Keenan, 1994). In
contrast, the meta-analytic results suggested quite the opposite. In fact, I found gender
differences in comorbidity in the direction of lower odds for girls exhibiting comorbidity
between ADHD and any other disorder (e.g., ODD, CD, depressive and anxiety disorders).
When Eme (1992) reviewed the literature on the gender paradox, he also found only modest
support for this hypothesis regarding CD and ADHD. He called for replication studies, which
this meta-analysis can serve as. As such, at this point, it seems like the gender paradox is not
supported at least regarding comorbidity as an indicator of disorder “severity”.
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According to the gender intensification theory, I expected that gender differences in
comorbidity would be greater in older compared to younger samples. Previous empirical
evidence further suggested that this may be the case for ODD, where girls were found to exhibit
greater comorbidity with internalizing disorders than boys in adolescent (Lehto-Salo et al., 2009)
than child samples (Munkvold et al., 2011). When I examined age as a moderator, I found that
age significantly explained heterogeneity in results only for girls. Age was a moderator only of
externalizing-anxiety comorbidity, such that this comorbidity became greater at older ages in
girls. This pattern of results therefore partially supports the gender intensification theory and may
suggest that a focused study of the adolescent period may uncover increased odds of comorbidity
in girls compared to boys. One caveat to the lack of significant age moderation for the other
analyses is that the age ranges examined in the included studies were quite large, ranging from as
broad as 4-17 (Canino et al., 2004) years and often including both child and adolescent ages
(Eapen et al., 2003; Ford et al., 2003; Merikangas et al., 2010; Sawyer et al., 2001). Of the
studies that included a narrower age range, all included only adolescents (Benjet et al., 2009;
Farbstein et al., 2010; Fergusson et al., 1993; Kessler et al., 2012; Pillai et al., 2003; Romano et
al., 2005; Verhulst et al., 1997), thus restricting variability in age across the relevant
developmental period and therefore limiting the power to detect a significant age moderation.
According to Martel’s (2013) sexual selection theory, I expected that gender differences
in comorbidity would be greater between disorders that share more variance with negative
emotionality (e.g., depression and ODD). The meta-analytic results did not support this theory,
either. Specifically, I did not find that being a girl was associated with greater odds of
experiencing any type of ODD comorbidity (e.g., neither with other externalizing nor with
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internalizing disorders). Neither was being a girl associated with greater odds of experiencing
comorbid depression. Given the preliminary support for the gender intensification theory,
however, examining Martel’s theory in adolescence may be necessary to adequately test it. In
summary, of the gender difference theories that the included studies were able to test, most were
not supported. The findings do suggest that the gender intensification theory may be valid and
would necessitate a focused examination of the adolescence period, when disorder prevalence,
especially in the internalizing domain for girls, increase, and may provide additional variance.
Clinical Implications
In addition to theoretical implications, the results of the meta-analysis also have clinical
implications. If we ascribe to the notion that comorbidity patterns have implications for etiology,
presentation, and intervention of disorders, the results suggest that in the case for externalizing
disorders, these may not be gender-specific overall. However, some gender-specific issues
related to etiology, presentation, and intervention may be worth noting and will focus on the
gender difference in ADHD comorbidity that I found support for.
ADHD is a common presenting problem for boys and thus can serve as a gateway for
boys to receive a comprehensive assessment of any relevant comorbid disorders. Comorbidity
patterns identified in this meta-analysis may point to disorders that are most relevant for each of
the genders. The diffuse pattern of comorbidity that ADHD shows with both externalizing and
internalizing disorders in boys compared to girls suggests that a broadband assessment of
disorders is paramount for boys that initially present with a complaint consistent with ADHD.
Once comorbid disorders are identified, they then may shed light not only on other issues worthy
of treatment, but also on the nature of ADHD that brought in the clients to the clinic in the first

37
place. For example, in a sample of 5-to-17-year-old twins, Thapar, Harrington, & McGuffin
(2001) found that ADHD and CD shared both genetic factors and unique environmental factors.
Based on their findings, Thapar et al. concluded that ADHD combined with CD is a “genetically
more severe” form of ADHD because it had a greater genetic loading. In contrast, ADHD
combined with anxiety sometimes is associated with less severe correlates (Falk, Lee, &
Chorpita, 2017), and thus different genetic factors may be at play here. Regarding internalizing
disorders, a study in a sample of 12-to-19-year-old twins revealed that the comorbidity between
ADHD and anxiety disorders was due to the association between attention symptoms (rather than
hyperactive/impulsive symptoms) and anxiety disorders, and that this comorbidity was also due
to shared genetic and unique environmental factors (Michelini, Eley, Gregory, & McAdams,
2015). These etiologic studies may inform how "aggressively" to treat ADHD if it is a more
severe form or what symptoms to target (e.g., inattention in the case of comorbid anxiety).
In the search for additional biological mechanisms, endophenotypes (intermediate
phenotypes with a genetic connection) that are common to comorbid conditions may be helpful.
Specifically, an endophenotype that is common to comorbid conditions can help narrow down
potential biological mechanisms to those that are present in the endophenotype’s nomological
net. One such endophenotype that has been examined regarding comorbidity is personality.
Examining personality traits associated with comorbidity as markers for potential etiologic
factors may be especially useful because they emerge early, are stable, and have been connected
to biological factors (for a review of associations between personality and biological systems, see
DeYoung, 2010). Additionally, personality has been useful in explaining youth externalizing
comorbidity (Martel, Gremillion, & Tackett, 2014; Tackett, Waldman, Van Hulle, & Lahey,

38
2011). Particularly relevant for the increased risk of comorbid disorders in ADHD boys is Martel
et al.'s finding that in boys, low agreeableness accounted for variance in the association between
ADHD and aggression. This combined with the finding that comorbidity between ADHD and
other externalizing disorders (as well as internalizing disorders) is greater in boys than girls
points to agreeableness as a relevant endophenotype worthy of further investigation. Treating
agreeableness may be a more cost-effective alternative to treating separate comorbid
externalizing disorders. Boys’ lower agreeableness and conscientiousness may make them
especially vulnerable to experiencing externalizing disorders and comorbidity among
externalizing disorders (Martel, 2013). As such, these personality traits may represent markers
that will be helpful in identifying boys and girls at risk for specific types of disorders and
comorbidities, which is especially relevant for preventative efforts.
With regard to ADHD, DSM-5 specifies whether an individual meets criteria for the
predominantly inattentive presentation, the predominantly hyperactive/impulsive presentation, or
the combined presentation. Some studies suggest that boys and girls differ in their subtype
prevalence with boys being more represented in the combined subtype than in the predominantly
inattentive subtypes compared to girls (Lahey et al., 1994), and that these subtypes are comorbid
with different disorders. These gender differences in subtype prevalence as well as different
comorbidity patterns depending on subtype may at times explain inconsistency in gender
differences at the overall ADHD level, thus making it important to understand these differences
in ADHD presentation. In fact, comorbidity patterns with ADHD subtypes sometimes also differ
significantly across gender. Underlining the importance of subtypes is the finding that among the
combined ADHD subtype, boys exhibited higher rates of comorbidity with depression than did
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girls (Bauermeister et al., 2007). The authors explained the latter result based on the finding that
boys with the combined ADHD subtype were more likely to have experienced school problems
than girls, which may have increased their risk for depression. Regarding presentation in school
settings, other studies also found that girls with ADHD showed fewer externalizing and
disruptive classroom behaviors than boys (however, both genders showed similar levels of
nondisruptive behaviors like minor motor movements; Abikoff et al., 2002; see also Graetz et al.,
2005). Thus, examining patterns at the ADHD subtype may also uncover more gender-atypical
patterns such as higher depression rates in boys than girls like I found in the current metaanalysis.
Understanding what comorbid disorders can be protective for externalizing problems may
also be helpful in designing effective treatments. The focus here will be on ADHD comorbidity
given its gender specificity; however, a similar approach can be taken to any other comorbidity
pair. For example, comorbid anxiety in the context of ADHD seems to be a protective factor
against the development of CD, at least its aggressive symptoms (Falk et al., 2017; Pliszka,
1989). This suggests that identifying “protective” comorbid conditions may help in uncovering
the necessary ingredients of successful treatment of the externalizing disorder. In the case of
anxiety, Falk and colleagues suggested that increasing awareness of threat, which is low in
children who engage in aggression but high in those with anxiety disorders, may be a treatment
target, although more research is needed to clarify the role of threat awareness in decreasing risk
of aggression in children with comorbid ADHD and anxiety. One way to increase (threat)
awareness may be through mindfulness-based treatments, which have shown some effectiveness
in treating ADHD in youth (van de Weijer-Bergsma, Formsma, de Bruin, & Bögels, 2012). In
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the Multimodal Treatment Study of Children with ADHD, comorbidity with anxiety moderated
treatment response. Specifically, children with comorbidity between ADHD and anxiety did not
respond differently to medication or behavior treatments, whereas children with other
comorbidities generally responded better to medication or combined treatments (Jensen et al.,
2001). In addition, children with comorbid anxiety responded better to behavioral treatment than
children with ADHD without comorbid anxiety (MTA Cooperative Group, 1999). This
underlines the fact that the nature of attention problems among anxious children may be
qualitatively different and respond better or at least similarly to treatments traditionally designed
for anxiety (i.e., behavioral treatments) rather than those designed for ADHD (i.e., stimulant
treatment). In fact, 6 to 12-year-old children with comorbidity between ADHD and anxiety
responded less well to methylphenidate treatment than children with “pure” ADHD, and this
medicine sometimes even exacerbated their baseline levels of the condition (DuPaul, Barkley, &
McMurray, 1994). This pattern held across informants and after accounting for comorbidity with
ODD and CD (Ter-Stepanian, Grizenko, Zappitelli, & Joober, 2010). Specifically, improvements
in working memory due to methylphenidate were diminished in children with comorbid anxiety
(Bedard & Tannock, 2008; Tannock, Ickowicz, & Schachar, 1995), but activity level was
decreased equally in both groups. Given the increased odds of experiencing comorbidity between
ADHD and any other disorder examined here in boys compared to girls, this suggests that careful
consideration of the specific comorbid condition will be especially relevant for treatment
planning with male clients.
Limitations and Future Directions
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One limitation of many studies that were included in this meta-analysis is that ODD was
excluded when CD was present, in line with the DSM-IV-TR criteria. This resulted in relatively
fewer studies including ODD as a separate diagnosis whose gender differences in comorbidity
patterns could be examined as part of this meta-analysis. The current DSM-5 criteria do not
include CD as an exclusion criterion for an ODD diagnosis and thus, future studies should no
longer suffer from this limitation. Therefore, future meta-analysis on gender differences in ODD
comorbidity patterns may be better powered than the current one because they would have more
studies to include. An updated meta-analysis may be especially warranted in the case of ODD
given its unique gender profile compared to ADHD and CD, with prevalence rates sometimes
approaching parity across the genders (Boylan et al., 2007; Nock et al., 2007).
Another limitation of the meta-analysis is that many studies did not include any cases in
some of the table cells (e.g., no participant exhibited comorbidity between ADHD and anxiety). I
was able to statistically correct for this in the meta-analysis; however, especially at a single study
level, examining categories of disorders will likely always result in 0-frequency-cells, at least in
non-clinical samples. Small cell sizes will greatly limit the power to examine not only gender
differences but also comorbidity between disorders in general. Although not technically a test of
comorbidity, using dimensional measures of psychopathology may help to increase power by
keeping variables continuous. This increase in power may then help detect gender moderation if
it exists. Studies designed in line with guidelines of the Research Domain Criteria (RDoC)
project by the National Institute of Mental Health’s may be part of a solution to this limitation.
Specifically, RDoC encourages researchers to adopt a dimensional approach to measuring
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psychopathology and to study transdiagnostic processes instead of disorder categories, thereby
circumventing the issues of excluding or controlling for comorbidity.
By focusing on transdiagnostic mechanisms, dimensional RDoC studies also suggest
potential reasons for observed comorbidity. Gender differences in comorbidity patterns and/or
transdiagnostic processes can further point to processes that may be relevant for one gender over
the other. Specifically, researchers adopting an “RDoCian” approach would move away from
examining disorders as categories and toward examining cross-disorder symptom profiles. At
least two studies have taken such an approach to test for gender moderation of the association
between two disorder dimensions. For example, in their study of 109 children, Martel et al.
(2014) used dimensional ratings of ADHD and other disorders and examined whether gender
moderated associations between these dimensions. In Study 2, I will use a similar approach to
examine whether gender moderates associations between ODD and other disorder dimensions.
Future studies would do well to conceptualize disorders dimensionally rather than categorically
to maximize power for detecting true effects.
As mentioned previously, the meta-analysis was not able to directly pit against each other
the polygenic threshold and constitutional variability models, which can be compared only using
genetically informed studies (e.g., using twin designs). Thus, to fully test all theories of gender
differences, future (meta-analytic) studies should include twin designs. Somewhat relatedly, to
more directly test Martel’s theory that girls’ higher neuroticism may account for their greater
rates of comorbidity between disorders, future studies should examine personality in addition to
psychopathology. This is an approach that both Martel et al. (2014) took when examining gender
differences in ADHD and that I will take in Study 2 when examining gender differences in ODD
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associations. Based on Martel’s results, it seems like personality may show great utility in
elucidating gender differences in ADHD associations. Thus, a more direct test of the utility of
personality across externalizing disorders seems warranted.
Finally, in line with Polanczyk et al.’s (2015) and the effort to identify studies across the
world, effort should be taken to make research on externalizing disorders representative of the
diverse cultures present around the world (e.g., by collaborating across international borders).
This future direction is especially pertinent given that some explanations for the observed gender
differences in comorbidity patterns are based on gender differences in socialization, which is
often influenced by one’s culture. One stringent test of such explanations would be to compare
gender differences in comorbidity patterns in cultures that have greater gender differences in
socialization patterns versus those that do not. For example, Carlson et al. (1997) noted that the
girls with externalizing disorders (regardless of comorbidity) in their primarily Hispanic sample
may have suffered greater social problems than girls in a sample of a different social background
would have. They suggested that the Hispanic culture is stricter about girls complying and being
obedient and more permissive of boys’ disobedience (see Paniagua, 1994), and these differences
in gender socialization may help us gain insight into the etiology of gender differences that are
identified. Leveraging the diversity in cultures across the world may help put some of the
socialization theories of gender differences to the test by providing a natural experiment where
girls differ in their exposure to gender norms and pressures that come along with it. Relatedly,
the gender intensification theory can be robustly tested only using samples that focus on
different, narrow age ranges, which almost none of the included samples did. Thus, future work
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would do well in putting a narrower focus on developmental periods such as middle childhood
vs. adolescence to put the theory to test that gender differences intensify during adolescence.
This is the first meta-analysis of gender differences in youth externalizing comorbidity. A
strength of this study is the inclusion of epidemiological studies from a variety of countries that
did not specifically set out to examine gender differences (therefore limiting the chance of
publication bias). Despite several theories proposing gender differences in the direction of
externalizing girls exhibiting higher rates of comorbidity, especially with internalizing disorders,
the results of this meta-analysis did not find support for these theories. Most of the externalizing
comorbidity patterns were similar across boys and girls and when gender differences were found,
they were usually in the direction of higher comorbidity rates in boys than girls. Regardless of
gender differences, externalizing comorbidity patterns have important implications for the
understanding of etiologic factors for externalizing disorders, disorder presentation and course,
and treatment and prevention.
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Chapter 33
Child Personality Accounts for Oppositional Defiant Comorbidity Patterns
ODD is a behavioral psychopathology of childhood, characterized by patterns of hostile,
defiant, and antagonistic behaviors (American Psychiatric Association, 2013). Historically, study
of ODD has lagged research on other forms of child psychopathology, such as CD. Recently,
renewed interest in ODD as an independent construct has elucidated the disorder as a complex
and heterogeneous construct (Burke, 2012; Burke, Hipwell, Loeber, 2010; Stringaris &
Goodman, 2009) with severe consequences (Aebi, Plattner, Metzke, Bessler, & Steinhausen,
2013). Specifically, ODD consists of both irritable and oppositional symptom domains, which
correspond with broader distinctions between distress/negative affect (neuroticism) and
noncompliance, respectively. This literature is in line with the idea that ODD is highly comorbid
with a wide variety of other disorders (Boylan et al., 2007; Burke & Loeber, 2010; Lehto-Salo et
al., 2009), and that early ODD predicts later emergence of multiple forms of psychopathology
(Burke, Loeber, Lahey, & Rathouz, 2005). This comorbidity pattern positions ODD as a form of
early psychopathology with high importance, but also underscores the need for enhanced clarity
of ODD as a diagnostic entity. The current study aimed to clarify ODD symptomatology by
examining differential patterns of ODD comorbidity in the context of personality and gender.
Recent investigations have attempted to parse out the heterogeneity of ODD by
examining symptom domains and subtypes. In addition to symptoms or subtypes, personality
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traits, which represent the focus of the current study, may also provide a viable way of parsing
out the heterogeneity of ODD. In fact, personality traits can be useful in disentangling disorder
heterogeneity (Martel, 2009; Tackett, Daoud, De Bolle, & Burt, 2013) and in understanding
disorder comorbidity (Krueger & Markon, 2006; Martel et al., 2014; Nigg, 2006; Tackett, Lahey,
et al., 2013). Both temperament and personality traits reflect individual differences in regulation,
reactivity, cognition, and behavior and are associated with youth psychopathology (De Pauw,
Mervielde, & Van Leeuwen, 2009; Nigg, 2006; Tackett, 2006). Although measures of child
personality and temperament (hereafter referred to as personality) assess highly overlapping trait
information, they are nonredundant and thus both are included in this study (De Pauw et al.,
2009; Tackett, Kushner, De Fruyt, & Mervielde, 2013).
In general, ODD demonstrates a personality profile that is consistent with other
externalizing disorders – notably, associations with higher levels of neuroticism/negative affect
(hereafter referred to as neuroticism; characterized by anxiety, stress vulnerability, moodiness,
anger, and low frustration tolerance), and lower levels of agreeableness (characterized by
antagonism and a strong will) and conscientiousness/effortful control (hereafter referred to as
conscientiousness; characterized by attentiveness, cognitive control, organization, and
planfulness; Herzhoff & Tackett, 2016; Tackett, Daoud, et al., 2013). However, the potential
utility of personality for better understanding ODD extends much deeper than surface-level
associations. As personality traits reflect a broader domain of psychological characteristics than
discrete symptoms, they offer a psychologically rich context for examining disorder
manifestation and co-occurrence. In this sense, I might conceptualize personality traits as helping
to explain, in psychologically relevant terms, disorder comorbidity.
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Considering the irritable and oppositional content of ODD, I can make specific
predictions about how underlying personality traits may help account for ODD comorbidity.
Marking a tendency to feel emotions such as fear and sadness as well as anger and frustration,
high levels of neuroticism have been related to both internalizing and externalizing problems
(Ormel et al., 2005; Tackett, Lahey, et al., 2013). Thus, they may be responsible for associations
between internalizing and externalizing problems (Keiley, Lofthouse, Bates, Dodge, & Pettit,
2003). High levels of neuroticism are also associated with ODD (Burke, 2012; Herzhoff &
Tackett, 2016), and may thus largely account for the diffuse nature of ODD comorbidity with
other forms psychopathology, both internalizing and externalizing. Alternatively, ODD remains
consistently grouped with other externalizing problems, links that are likely explained by shared
features of disinhibitory personality (which can be conceptualized by the related traits of low
agreeableness and conscientiousness; Markon, Krueger, & Watson, 2005; Tackett, Daoud, et al.,
2013). Demonstration of such associations empirically would offer an expanded context for
understanding the psychological nature of ODD symptoms, vis a vis other forms of child
psychopathology.
ODD demonstrates a gender ratio largely distinct from other forms of externalizing
problems. Whereas disorders such as CD and ADHD are more prevalent in boys, ODD’s gender
ratio sometimes approaches parity (Loeber, Burke, Lahey, Winters, & Zera, 2000; Nock et al.,
2007; Rowe, Costello, Angold, Copeland, & Maughan, 2010). The substantial variance in ODD
accounted for by irritability (and its concomitants, such as higher neuroticism and more
internalizing disorder comorbidity) may at least partially explain why girls are more likely to
evidence ODD symptoms than other externalizing symptoms. It is also possible that boys and
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girls demonstrate different personality-comorbidity patterns that reflect gender-specific
thresholds for externalizing disorder emergence. That is, given that externalizing disorders are
more common in boys than in girls, manifestation of these symptoms may be less entrenched in
broader personality profiles for boys. For example, girls need more risk factors than boys for the
expression of other externalizing disorders (Rhee et al., 1999; Van Hulle et al., 2007). As such, if
I conceptualize dispositional traits as risk factors, personality may account for the variance in
externalizing disorder comorbidity more strongly in girls than in boys. These represent the
hypotheses of this study: high neuroticism and low agreeableness and conscientiousness would
account for ODD-comorbidity associations with both internalizing (neuroticism) and
externalizing disorders (neuroticism, agreeableness, and conscientiousness) and such
associations would be stronger in girls than boys.
One issue worth touching on when using personality to elucidate psychopathology
comorbidity patterns is the overlap between personality and psychopathology. This is especially
worth highlighting given that my study will have shared method variance given its reliance on
parent reports of both personality and psychopathology. Specifically, personality and
psychopathology overlap conceptually as well as in terms of the items used to measure each
construct. However, previous studies have found that even eliminating overlapping items,
relationships between personality and psychopathology remain significant (Lemery, Essex, &
Smider, 2002; Lengua, West, & Sandler, 1998), suggesting that personality provides unique
information that can clarify the presentation and comorbidity patterns of psychopathology.
Several causes for the relationship between personality and psychopathology have been proposed
(personality may lie on the same spectrum as psychopathology, may be a risk factor for
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psychopathology, may exacerbate psychopathology, or may be complicated by psychopathology;
Tackett, 2006). Comprehensive testing of these personality-psychopathology models (such as
vulnerability or spectrum models) would require longitudinal data. Nonetheless, such models
provide a theoretically rich context to develop hypotheses and to direct analyses in the current
study, which relied on cross-sectional data to conduct preliminary tests of these possible
associations. The primary research goal in the current study was to test theoretically driven
hypotheses regarding personality-psychopathology associations to examine the explanatory
power of personality traits to account for variance in ODD comorbidity, a research question that
can be addressed using mediational analysis as a method to account for shared variance owed to
another variable, even when agnostic about questions of causality. In other words, establishing
hypothesized personality traits as relevant and differentiable in accounting for ODD comorbidity
variance is an important first step toward moving to more nuanced and complex research designs
to address questions of temporal sequencing, shared causal factors, or relevance for intervention.
Method
Participants
Participants were 346 children (49% boys; Mage = 9.96 years, SDage = 0.83; range = 7-12)
and their parents. They were recruited through a university-maintained participant database and
advertisements in an urban southern Ontario community. Parents reported their child’s ethnicity
as 71.1% White, 13.3% Multiracial, 9.8% Asian/Pacific Islander, 2.9% Black, 0.6% Hispanic,
and 0.6% Other; 1.7% of parents did not report their child’s ethnicity. Parents reported their
occupations, which were coded on the 9-point Hollingshead (1975) Occupational Scale, where
higher scores reflect a higher household socioeconomic status, and parents’ mean score was M =
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7.02 (SD = 1.66). Inclusion criteria were English fluency in the child and the caregiver, and
exclusion criteria were diagnoses of neurodevelopmental or psychotic disorder or intellectual
disability in the child. These exclusion criteria were utilized due to the established norms across
most of the questionnaire and interview tasks used in the study.
Measures
Child Behavior Checklist. Mothers (279) and fathers (209) completed the 120-item
Child Behavior Checklist (CBCL; see Achenbach & Rescorla, 2001 for information about the
measure’s validity), which uses a three-point Likert scale (from 0 = not true [as far as you know]
to 2 = very true or often true) to assess children’s problem behaviors. Based on Achenbach &
Rescorla (2001), items were summed into five DSM-oriented scales separately by reporter:
Attention Deficit/Hyperactivity Problems, Oppositional Defiant Problems, Conduct Problems,
Affective Problems, and Anxiety Problems. Mean internal consistency was α = .72 (see Table
2.1 for the full range).
Computerized Diagnostic Interview Schedule for Children. One parent (293 mothers
and 43 fathers) and the target child completed the Computerized Diagnostic Interview Schedule
for Children (C-DISC; see Shaffer, Fisher, Lucas, Dulcan, & Schwab-Stone, 2000 for
information about the measure’s validity) to assess children’s DSM-IV-based psychopathology
symptoms. Items were summed into the following DSM-IV criteria counts separately by
informant: Major Depressive Disorder, Separation Anxiety, Social Phobia, ADHD, ODD, and
CD. All research assistants who administered these interviews underwent a semester-long
training prior to data collection. For a subset of the interviews (n = 21), inter-rater reliability
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ranged from ICC = .91 to 1.00. Mean internal consistency was α = .67 (see Table 2.1 for the full
range).
Inventory of Child Individual Differences. Mothers (328) and fathers (227) completed
the 144-item Inventory of Child Individual Differences (ICID; see Halverson et al., 2003 for
information about the measure’s validity) which uses a seven-point Likert scale (from 1 = much
less than the average child or not at all to 7 = much more than the average child) to assess
children’s personality traits. Items were averaged into five higher-order traits separately by
informant, three of which were used for the present study based on study hypotheses:
Neuroticism, Agreeableness, and Conscientiousness (mean Cronbach’s α .91; see Table 2.1 for
the full range).
Temperament in Middle Childhood Questionnaire. Mothers (317) and fathers (222)
completed the 157-item Temperament in Middle Childhood Questionnaire (TMCQ; see
Simonds, Kieras, Rueda, & Rothbart, 2007, and Simonds & Rothbart, 2004 for information
about the measure’s validity) which uses a five-point Likert scale (from 1 = almost always
untrue of your child to 5 = almost always true of your child) to assess children’s temperament
traits. Items were averaged into three higher-order traits separately by informant, two of which
were used for the present study based on the study hypotheses: Negative Affect and Effortful
Control [mean Cronbach’s α = .90; see Table 2.1 for the full range].
Procedure
Participants completed questionnaires at their home and the lab. Both mother and father
provided information for 217 children (63% of the sample). Structured interviews were
conducted in the lab. Caregivers were compensated with up to $40 CAD for participation in the
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larger study, and the child received two small gifts. Prior to data collection, informed consent
was obtained from the caregivers and assent from the child. The university Research Ethics
Board approved the study. Missing data were present in this sample primarily due to the later
addition of the CBCL into the testing protocol. Specifically, 279 mothers and 209 fathers
provided CBCL data, 335 parents and 342 children provided C-DISC data, 328 mothers and 227
fathers provided ICID data, and 317 mothers and 222 fathers provided TMCQ data. Missing data
were not missing completely at random (Little’s MCAR X2 = 912.61, p < .001); however, cases
with missing data did not differ systematically on psychopathology or personality variables.
Missing responses were imputed from available data on the variables of interest only using the
expectation-maximization (EM) algorithm in SPSS22.
Results
Table 2.1 displays descriptive information. To more accurately approximate the shared
information offered by the multiple informants and measures used as well as to eliminate error in
reporting, I adopted a latent variable approach, and extracted principal factors across informants
and measures. Thus, to compute psychopathology variables, I extracted single principal axis
factors from parent and youth C-DISC and mother and father CBCL and saved the regressionbased factor scores for ODD (principal axis factor accounted for 43.38% of the variance), CD
(39.93%), ADHD (53.34%), depression (33.04%), and anxiety (Social Phobia and Separation
Anxiety; 25.72%). Specifically, I estimated principal axis factors based on the following a priori
identified scales: (1) ODD = CBCL-DSM-Oriented OD Problems mother report + CBCL-DSMOriented OD Problems father report + C-DISC Oppositional Defiant Disorder parent report + CDISC Oppositional Defiant Disorder youth report; (2) CD = CBCL-DSM-Oriented Conduct
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Problems mother report + CBCL-DSM-Oriented Conduct Problems father report + C-DISC
Conduct Disorder parent report + C-DISC Conduct Disorder youth report; (3) ADHD = CBCLDSM-Oriented ADH Problems mother report + CBCL-DSM-Oriented ADH Problems father
report + C-DISC Attention Deficit/Hyperactivity Disorder parent report + C-DISC Attention
Deficit/Hyperactivity Disorder youth report; (4) depression = CBCL-DSM-Oriented Affective
Problems mother report + CBCL-DSM-Oriented Affective Problems father report + C-DISC
Major Depressive Disorder parent report + C-DISC Major Depressive youth report; (5) anxiety =
CBCL-DSM-Oriented Anxiety Problems mother report + CBCL-DSM-Oriented Anxiety
Problems father report + C-DISC Social Phobia parent report + C-DISC Social Phobia youth
report + C-DISC Separation Anxiety parent report + C-DISC Separation Anxiety youth report.
To compute dispositional trait variables, I extracted single principal axis factors from
mother and father ICID and TMCQ and saved the regression-based factor scores for Neuroticism
(54.78%), Agreeableness (55.76%), and Conscientiousness (67.85%). Specifically, I estimated
principal axis factors based on the following a priori identified scales: (1) Neuroticism = ICID
Neuroticism mother report + ICID Neuroticism father report + TMCQ Negative Affect mother
report + TMCQ Negative Affect father report; (2) Agreeableness = ICID Agreeableness mother
report + ICID Agreeableness father report; (3) Conscientiousness = ICID Conscientiousness
mother report + ICID Conscientiousness father report + TMCQ Effortful Control mother report +
TMCQ Effortful Control father report. Table 2.2 displays correlations between all factors.
Hayes’s (2013) PROCESS macro was used to test the hypotheses that (1) personality would
account for variance in ODD comorbidity and (2) this effect would be stronger in girls than boys.
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Bias-corrected bootstrap 95% confidence intervals were calculated around the indirect effect (ab)
and the index of moderated mediation (δ) based on 10,000 bootstrap samples.
Personality Accounts for Variance in ODD Comorbidity
I used mediational analysis as a method to account for shared variance owed to another
variable. ODD-CD comorbidity was accounted for by Neuroticism (ab = -.04; CI [-.09, -.004]),
Agreeableness (ab = .11; CI [.03, .20]), and Conscientiousness (ab = .07; CI [.03, .12]). ODDADHD comorbidity was accounted for by Conscientiousness (ab = .28; CI [.21, .37]) but not
Neuroticism (ab = .03; CI [-.03, .09]) or Agreeableness (ab = -.03; CI [-.13, .07]). ODDdepression comorbidity was accounted for by Neuroticism (ab = .15; CI [.11, .22]) and
Agreeableness (ab = -.20; CI [-.30, -.11]) but not Conscientiousness (ab = .01; CI [-.04, .06]).
ODD-anxiety comorbidity was accounted for by Neuroticism (ab = .23; CI [.15, .33]) and
Agreeableness (ab = -.33; CI [-.48, -.19]) but not Conscientiousness (ab = .00; CI [-.05, .05]).
Overall, ODD-externalizing comorbidity was accounted for mainly by personality traits
associated with noncompliance (Conscientiousness, and Agreeableness in the case of CD) and
ODD-internalizing comorbidity was accounted for mainly by Neuroticism. To fully interpret the
direction of these indirect ab paths, I provide information about the direct a and b paths in Table
3.2. For example, in the model where Conscientiousness accounts for ODD-ADHD comorbidity,
the path a from ODD to Conscientiousness is negative (i.e., ODD is negatively associated with
Conscientiousness) and the path b from Conscientiousness to ADHD is negative as well (i.e.,
Conscientiousness is negatively associated with ADHD after adjusting for ODD), causing the
path ab from ODD to ADHD via Conscientiousness to be positive (but nevertheless suggesting
that low Conscientiousness accounts for ODD-ADHD comorbidity). Notably, after accounting
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for personality, the direct effects of ODD on the comorbid conditions remained significant
except for ODD-anxiety comorbidity that was accounted for by Neuroticism, suggesting that
ODD comorbidity is not completely accounted for by personality (with the exception of ODDanxiety comorbidity).
Gender did not interact with Neuroticism (δ = .05; CI [-.04, .15]), A (δ = -.09; CI [-.25,
.08]), or Conscientiousness (δ = .08; CI [-.01, .17]) in accounting for variance in CD
comorbidity. Gender did not interact with Conscientiousness (δ = .06; CI [-.08, .22]) in
accounting for variance in ADHD comorbidity. Gender did not interact with Neuroticism (δ =
.10; CI [-.01, .21]) or Agreeableness (δ = -.10; CI [-.29, .09]) in accounting for variance in
depression comorbidity. Gender interacted with Neuroticism (δ = .18; CI [.04, .35]) but not
Agreeableness (δ = -.23; CI [-.49, .01]) in accounting for variance in anxiety comorbidity.
Specifically, Neuroticism accounted for variance in anxiety comorbidity less strongly in boys (ab
= .14; CI [.07, .24]) than girls (ab = .32; CI [.21, .48]). A summary of these results is shown in
Table 2.4. All models also tested whether gender moderated the association between ODD and
the personality trait and the personality trait and the comorbid condition (only the association
between Neuroticism and Agreeableness and anxiety was moderated by gender; details available
on request)4.
Discussion
The current investigation provides evidence that personality traits account for ODDcomorbidity patterns. ODD-externalizing comorbidity was accounted for by disinhibitory traits

I also replicated analyses using only DSM symptom counts and found a similar pattern of results with externalizing
comorbidity mainly explained by low A and C and internalizing comorbidity mainly explained by higher N. Details are
available on request.
4
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(low agreeableness and conscientiousness). In line with the initial hypothesis, ODD-CD
comorbidity was accounted for by low conscientiousness and agreeableness, and ODD-ADHD
comorbidity was accounted for by low conscientiousness, suggesting that low intrapersonal selfregulation (conscientiousness) is important for comorbidity with both CD and ADHD whereas
low interpersonal self-regulation (agreeableness) is primarily important for comorbidity with
CD. Notably, I also hypothesized that neuroticism would explain the link between ODD and
externalizing disorders and found that it explained the link with CD as a suppressor variable.
Specifically, ODD was positively associated with neuroticism, whereas neuroticism was
negatively associated with CD once ODD was accounted for and the indirect effect of ODD on
CD was negative. It seems like once the variance of neuroticism that overlapped with ODD
(potentially the more externalizing aspects of neuroticism such as anger) was accounted for, the
variance of neuroticism that did not overlap with ODD (potentially the more internalizing
aspects of neuroticism such as anxiety) was associated with decreased levels of CD. ODDinternalizing comorbidity was accounted for by high neuroticism, underlining high distress as a
commonality between ODD and internalizing. The current investigation provided limited support
that personality accounts for variance in ODD comorbidity more strongly in girls than in boys—
this pattern of results was found only for ODD-anxiety comorbidity.
These findings emphasize the relevance of neuroticism/irritability in understanding ODD
and its comorbidity patterns. Consistent with work that distinguished neuroticism/irritable
symptoms from oppositional symptoms in ODD (Burke, 2012; Burke, Hipwell et al., 2010;
Stringaris & Goodman, 2009), the findings suggest that high neuroticism/distress plays an
important role in understanding ODD’s comorbidity pattern with internalizing disorders. The
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utility of ODD as a separate diagnostic category has been questioned given its lack of unique
predictive validity over CD (see Burke, Waldman, & Lahey, 2010; Moffitt et al., 2008) and its
similarity to normative behavior (see Moffitt et al., 2008); however, ODD seems to explain
comorbidity between behavioral and emotional disorders better than CD does (Burke & Loeber,
2010; Maughan et al., 2004). High neuroticism is an important aspect of many kinds of child
psychopathology (Tackett, Lahey, et al., 2013) that might further explain ODD’s diffuse and
ubiquitous nature. ODD’s large component of neuroticism in addition to its low self-regulatory
content, and the importance that neuroticism plays in explaining ODD’s comorbidity pattern,
might be why ODD seems like an unspecific diagnostic category. Personality (neuroticism vs.
low self-regulatory traits) may help foreshadow which children captured in the non-specific
ODD category will develop distinct internalizing (neuroticism) versus externalizing disorders
(low conscientiousness and agreeableness).
Additionally, the results can be considered in the context of recent work
reconceptualizing diagnostic comorbidity in terms of a broad general psychopathology factor
(e.g., Caspi et al., 2014; Lahey et al., 2012). Using a twin study, variance in the general factor of
psychopathology is largely shared with variance in neuroticism at both a phenotypic and a
genetic level, consistent with evidence for a spectrum model (Tackett, Lahey, et al., 2013). In
addition, findings from this research clearly illustrate the utility of cross-sectional phenotypic
analyses as a first step in testing more nuanced models of personality-psychopathology
associations. Studies in children also suggest that ODD has a unique relationship with the
general factor of psychopathology such that, besides major depressive and generalized anxiety
disorder, ODD has one of the highest loadings on the general factor, sometimes even higher than
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its loading on the higher-order externalizing factor (Olino et al., 2014; Tackett, Lahey, et al.,
2013). This evidence, as well as the centrality of neuroticism for explicating ODD comorbidity
in the current study, further supports the potential relevance of ODD for better understanding the
emergence of the general psychopathology factor and closely related transdiagnostic constructs
such as trait neuroticism, which will be examined in Study 3.
Although I hypothesized that personality may account for the variance in ODD
comorbidity more strongly in girls than in boys, I found a lack of gender-specific patterns
(except for anxiety). This lack of gender-specificity is in line with a general lack of gender
differences in ODD prevalence rates (Loeber et al., 2000; Nock et al., 2007; Rowe et al., 2010)
and suggests that personality traits seem to be equally relevant for explaining boys’ and girls’
manifest ODD behaviors, except for anxiety comorbidity. This suggests that at least
manifestation of ODD-anxiety comorbidity may be more entrenched in a personality profile
characterized by high neuroticism in girls than in boys. Given that I did not predict that
personality would account for ODD comorbidity specifically with anxiety more strongly in girls
than boys (I predicted that this was going to be generally true of all comorbid conditions), future
studies should replicate the finding with anxiety. It will be especially important to further
understand gender differences in the psychological nature of ODD-anxiety comorbidity as well
as anxiety by itself as gender also moderated how personality related to anxiety symptoms
themselves.
Limitations and Future Directions
The present study is not without limitations. Given the cross-sectional design, it is
impossible to determine the mechanism by which personality exerts its influence (e.g., whether
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personality exacerbates the disorders or is being exacerbated by the disorders; Martel et al.,
2014; Tackett, 2006). Longitudinal research can elucidate the mechanisms by which personality
exerts influence on disorder comorbidity. Seminal work by Caspi, Henry, McGee, Moffitt, &
Silva (1995) found Lack of Control (i.e., disinhibition) to predict externalizing more strongly
than internalizing over time, consistent with personality associations presented here. Such
longitudinal designs can test whether the traits identified here will also predict comorbidity over
time and begin to tease apart causal hypotheses. Thus, next empirical steps that might follow
from the analyses presented here may include the use of longitudinal designs to test whether
personality constitutes a vulnerability for comorbidity or whether personality and comorbidity
share common causal factors.
Furthermore, the results may be influenced by shared method variance resulting from
obtaining psychopathology and personality data from parent report. Informant discrepancies are
common within child psychopathology research (De Los Reyes & Kazdin, 2005; Tackett,
Herzhoff, Reardon, Smack, & Kushner, 2013). It is likely that different informants possess
different information about the target based on their relationship and differential exposure to
behavior in particular contexts (De Los Reyes & Kazdin, 2005; Tackett, Herzhoff et al., 2013).
Future studies should include multiple informants, such as teachers, as school is a context
different from the home environment but relevant for ODD behaviors. Additionally, the internal
consistency of some of the scales, especially those assessing internalizing problems, was
relatively low, which may have reduced the statistical power for detecting statistically significant
results. I adopted a latent variable approach to address this limitation; however, future studies
interested in specific disorders and/or informants may do well in considering this pattern in their
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study design. Finally, this study used a community sample of participants; these results may not
generalize to more severe clinical populations, children with neurodevelopmental disorders or
those individuals who are not fluent in English. Future studies should replicate these findings in
these additional populations.
Clinical Implications
The current findings are limited to a community-based sample; nonetheless, ODD is a
highly common childhood disorder, which positions community-based samples as advantageous
for examining ODD manifestation and associations with broadly distributed dimensions such as
child personality. Anticipating that such associations may be generalizable to clinical samples,
some specific potential applications might be proposed.
Assessments are often constrained by time and resources, particularly in applied clinical
and educational settings. The current results suggest that diagnoses of ODD may warrant more
extensive assessment of a variety of comorbid conditions and personality screening measures
may help steer clinicians in the right direction. As is suggested in Section III of the recent DSM
5, personality traits can help clinicians in case conceptualization even if the individual is not
thought to have a personality disorder (American Psychiatric Association, 2013). Brief
personality instruments can be implemented quickly and cost-effectively (e.g., by sending
parents questionnaires in advance of coming to the clinic and/or having clinicians complete
personality ratings following the visit) and may yield substantial information that may be helpful
for personalization of treatment approaches. For example, clinicians should note that ODD
appears to represent more than “just” an externalizing disorder, and careful attention to comorbid
depression and anxiety may lead to a more nuanced diagnostic profile and treatment
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recommendations. Furthermore, attention to comorbid conditions in children with ODD may
facilitate a focus on those intervention mechanisms most relevant to a given child. Whereas
ODD-externalizing disorder comorbidity may respond best to structured behavioral interventions
typically used with CD and ADHD, in cases where ODD is instead comorbid with internalizing
problems, interventions may be best served by targeting the underlying distress and neuroticism
through appropriate therapeutic and psychopharmacological efforts. The relevance of personality
in tailoring ODD interventions is thus a pertinent future direction.
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Chapter 4
Extending the Nomological Network of General and Specific Factors of Psychopathology
and Neuroticism: Gender Differences and Associations with Cortisol Reactivity
High rates of comorbidity between disorders is a major limitation of our current nosology
of mental disorders (Angold et al., 1999; Krueger & Markon, 2006). Based on the finding that
girls report higher rates of comorbidity than boys do, some researchers have argued that the
current nosology is especially limited in accounting for female ways of expressing
psychopathology (Costello et al., 2003). Recent work has addressed this limitation by
conceptualizing psychopathology in a bifactor model where, in addition to specific externalizing
and internalizing factors, a general factor accounts for comorbidity across disorders (Caspi et al.,
2014; Lahey et al. 2012; Tackett, Lahey, et al., 2013). To ensure that this modern
conceptualization is applicable to both boys and girls, the main goal of this study is to test its
gender invariance and expected gender differences in mean levels of its factors. More recent
work has focused on characterizing the factors’ psychological nature by examining associations
with general and specific factors of neuroticism (Brandes, Herzhoff, Smack, & Tackett, 2018).
As a follow-up of Brandes et al.’s study, another goal is to extend the factors’ nomological
network to the biological level by examining convergent and divergent associations with cortisol
reactivity, a hormonal response that has been associated with both externalizing and internalizing
problems (Marceau, Ruttle, Shirtcliff, Essex, & Susman, 2015).
The Bifactor Model of Psychopathology
Ever since the introduction of DSM-III, one challenge in the classification of mental
disorders has been their high levels of comorbidity or co-occurrence (Angold et al., 1999;
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Krueger & Markon, 2006). Previous work has addressed this challenge by moving away from a
categorical classification of mental disorders to a dimensional one that can explain greater than
chance levels of co-occurrence of discrete disorders that fall on the same dimension (Achenbach
& Edelbrock, 1984; Krueger et al., 1998). One dimensional model that has been especially
promising is a bifactor model (Caspi et al., 2014; Lahey et al., 2012). Such a model is akin to
bifactor models in the domain of intelligence, where a general factor (‘g’) is thought to account
for commonality among intelligence subtests with specific factors (e.g., ‘crystallized’ and ‘fluid’
intelligence) accounting for remaining covariation after general covariation is accounted for.
Similarly, in the psychopathology bifactor model, a general factor is thought to account for
commonality among mental disorders whereas specific factors (e.g., “externalizing” and
“internalizing”) account for remaining covariation after general covariation is accounted for. As
such, the general factor can be thought to represent the variance that accounts for comorbidity
among all disorders with the specific externalizing and internalizing factors accounting for
remaining covariation (e.g., between externalizing vs. internalizing disorders) after this general
covariation is accounted for.
Bifactor models of mental disorders have been successfully fit in both adult (e.g., Caspi
et al., 2014; Lahey et al., 2012) and, most relevant to the current study, child samples (Brandes et
al., 2018; Carragher et al., 2016; Laceulle, Vollebergh, & Ormel, 2015; Martel et al., 2017; Olino
et al., 2014; Tackett, Lahey, et al., 2013). Given the benefits of this modern conceptualization, it
is necessary to know whether this conceptualization applies to both genders, i.e., whether the
bifactor model is gender-invariant (see Eaton et al., 2012 for an example of gender invariance of
dimensional models of psychopathology). For example, some research suggests that girls are at a
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higher risk than boys to experience comorbidity across disorders, which has led some researchers
to suggest that the current classification of mental disorders is not accounting for female ways of
psychopathology as well as it is for male ways (Costello et al., 2003). Few studies have
examined gender differences in bifactor models of psychopathology (e.g., Carragher et al., 2016;
Caspi et al., 2014). When gender differences have been examined, the general finding has been
that boys and girls did not differ on the general factor but did differ on the specific externalizing
and internalizing factors (Carragher et al., 2016; Caspi et al., 2014). Specifically, boys scored
higher on the specific externalizing factor whereas girls scored higher on the specific
internalizing factor (Carragher et al., 2016; Caspi et al., 2014). This has led one group of
researchers to describe externalizing and internalizing as gendered styles of expressing
psychopathology (Caspi et al., 2014). However, to be able to make meaningful comparisons
between genders on these latent factors, their gender-invariance needs to have been established
(see Carragher et al. who have examined gender invariance in an adolescent sample using
modification indices). Thus, the first goal of the current study is to test for gender invariance of a
bifactor model of psychopathology in middle childhood to be able to subsequently examine
gender differences in its factor mean levels.
Neuroticism
Attempts to characterize the general psychopathology factor have suggested that it shares
significant variance with a dispositional trait called neuroticism or negative affect (hereafter
referred to as neuroticism; Brandes et al., 2018; Tackett, Lahey et al., 2013). Neuroticism is a
dispositional trait from the Five Factor Model of personality that characterizes individuals’
tendency to feel negative emotions such as anger, fear, and sadness (Costa & McCrae, 1992;
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Goldberg, 1993). It is significantly associated with both externalizing and internalizing disorders
and comorbidity across these dimension (Khan, Jacobson, Gardner, Prescott, & Kendler, 2005;
Kotov, Gamez, Schmidt, & Watson, 2010; Tackett, 2006) and as such, it is no surprise that it
shares a significant amount of variance with the general factor.
In general, girls score higher on measures of neuroticism than boys do (Else-Quest, Hyde,
Goldsmith, & Van Hulle, 2006; Schmitt, Realo, Voracek, & Allik, 2008). In fact, this gender
difference in levels of the dispositional trait has been suggested to account for the potential
gender difference in rates of comorbidity as well as the higher levels of mental disorders among
women in general (Martel, 2013). Notably, neuroticism is made up of lower-order facets that at
times show gender differences in divergent directions. Specifically, the most consistent finding is
that more “internalizing” facets of neuroticism that capture the tendency to feel fear result in
small but significantly higher scores for girls compared to boys (Clark et al., 2016; Else-Quest et
al., 2006; Olino, Durbin, Klein, Hayden, & Dyson, 2013). Some studies also find that girls score
higher on other internalizing facets such as sadness (Clark et al., 2016; Olino et al., 2013),
although this finding can be contingent on the informant (Olino et al., 2013). On the other hand,
based on a meta-analysis, an “externalizing” facet of neuroticism that captures the tendency to
“be difficult” results in small but significantly higher scores for boys compared to girls (ElseQuest et al., 2006). In addition, some studies also find that boys score higher on other
externalizing facets such as anger, although this finding can also be contingent on the informant
(Olino et al., 2013) and does not arise consistently (Clark et al., 2016, Else-Quest et al., 2006).
Nevertheless, an approach to measuring neuroticism that differentiates between these specific
aspects of it will be important for understanding not only gender differences in the neuroticism
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construct itself but also in how different aspects of it are associated with psychopathology
differently across boys and girls. Thus, in the current study, I will be using a similar bifactor
approach that has been used to conceptualize psychopathology for conceptualizing the
transdiagnostic dispositional trait of neuroticism (Brandes et al., 2018). To examine mean level
differences across gender in this bifactor model, I will also examine its gender invariance. This
will be especially important considering a study on the measurement invariance of negative
affectivity that cautioned to interpret gender differences in its mean levels because of its limited
measurement invariance (Clark et al., 2016).
Although general neuroticism has been theorized to have gender-specific associations
with externalizing (in the case of boys) and internalizing problems (in the case of girls; ElseQuest et al., 2006), most empirical studies point to the importance of specific facets of
neuroticism to uncover gender-specific associations with psychopathology. Specifically, some
studies found that externalizing aspects of neuroticism such as irritability, fussiness, or
frustration were stronger predictors of both externalizing and internalizing problems in boys than
girls (Lahey, Van Hulle, et al., 2008; Oldehinkel, Veenstra, Ormel, de Winter, & Verhulst, 2006;
Sanson, Hemphill, Yagmurlu, & McClowry, 2011) whereas internalizing aspects of neuroticism
such as anxiety and fear were stronger predictors of externalizing problems in girls than boys
(Lahey, Van Hulle, et al., 2008; Sanson et al., 2011; see Rothbart et al., 1994 for genderspecificity at the general negative affectivity level). A recent study used a bifactor model of
psychopathology to help clarify these gender differences by accounting for comorbidity between
disorders (Wang, Eisenberg, Valiente, Spinrad, 2016). The results showed that, concurrently,
anger was associated with general psychopathology and specific externalizing problems more

67
strongly in boys than girls whereas it was associated with specific internalizing problems more
strongly in girls than boys, although these effects were informant-dependent. In contrast,
concurrent associations between sadness and psychopathology were not moderated by gender.
Given that no previous studies accounted for general neuroticism when examining facet-level
associations with psychopathology, I did not have specific hypotheses regarding gender
moderation of neuroticism—psychopathology associations.
Cortisol Reactivity
Recent years have seen a push for identifying biological markers of mental disorders
because they can be useful in pointing to etiological factors underlying dimensions of
psychopathology (Insel et al., 2010). Cortisol reactivity is a biological marker that has been
found to be relevant for both externalizing and internalizing problems (Marceau et al., 2015) and
as such may be especially helpful in extending the nomological network of general and specific
factors of psychopathology to the biological level. Cortisol is a steroid hormone that is the
primary product of the hypothalamic pituitary axis, which is activated as part of the human stress
response and mediates the biological response to stress (Dickerson & Kemeny, 2004; Gunnar &
Quevedo, 2007). In most individuals, cortisol rapidly increases in response to an acute stressor,
especially if the stressor is characterized by actual or anticipated negative social evaluation
(Dickerson & Kemeny, 2004; Ramsey & Lewis, 2003). This cortisol spike is detectable in saliva
approximately 20 minutes after the stressor onset and is often operationalized as the change from
the afternoon baseline taken prior to the stressor task (afternoon basal levels are more stable). A
non-normative cortisol response that is characterized by either atypically low or high change has
been associated with externalizing problems (Fairchild et al., 2008; Susman, Dorn, Inoff-
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Germain, Nottelmann, & Chrousos, 1997; Yoon & Joorman, 2012) and internalizing problems
(Cicchetti & Rogosch, 2001; De Bellis et al., 1996; Granger et al., 1998; Kaufman, 1991; PérezEdgar, Schmidt, Henderson, Schulkin, & Fox, 2008), respectively. However, associations with
both externalizing and internalizing psychopathology are also mixed, pointing to moderation by
other variables (Alink et al., 2008; Hankin, Badanes, Abela, & Watamura, 2010; Luby et al.,
2003; Rao, Hammen, Ortiz, Chen, & Poland, 2008; Susman et al., 1997).
Although Del Giudice, Bellis, & Shirtcliff’s (2011) influential Adaptive Calibration
Model has theorized that gender may be such a moderator of the association between cortisol
reactivity and psychopathology such that high cortisol reactivity may be associated with
internalizing problems in girls but reactive externalizing problems in boys, few empirical studies
have specifically tested this theory. A meta-analysis of the association between cortisol reactivity
and externalizing problems does not show evidence for gender moderation (Alink et al., 2008)
and the few empirical studies that have investigated gender moderation show inconsistent
findings. Specifically, some studies find a stronger relationship between high cortisol reactivity
and both externalizing and internalizing problems in boys than girls (Hatzinger et al., 2007)
whereas others find the opposite with a stronger relationship between high cortisol reactivity and
covert risky problem behavior (Kobak, Zajac, & Levine, 2009) or internalizing problems
(Natsuaki et al., 2009) in girls than boys, and yet others find a stronger relationship between low
cortisol reactivity and risk taking after a stressful event in boys than girls (Daughters et al.,
2013). Comorbidity between externalizing and internalizing problems may, at least in part,
account for these inconsistencies in findings. In fact, a study of boys with ODD suggested that
cortisol reactivity depended on comorbid anxiety, with those boys with high ODD and high
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anxiety showing the highest cortisol reactivity and those with high ODD and low anxiety
showing the lowest cortisol reactivity. The present study will be the first of its kind that can
examine the association between cortisol reactivity and the common variance between
externalizing and internalizing problems by modeling the general psychopathology factor and
may thereby be able to provide a more nuanced understanding of the association between cortisol
reactivity and general psychopathology vs. specific externalizing or internalizing problems.
The literature on the direct association between cortisol reactivity and personality,
including neuroticism, has been inconsistent (e.g., Laceulle, Nederhof, van Aken, & Ormel,
2015). However, given the unique position to be able to examine associations between cortisol
reactivity and both the common variance in neuroticism as well as specific variance due to more
externalizing and internalizing aspects of neuroticism, I was also interested in exploring whether
cortisol reactivity associations with neuroticism would show a similar pattern to general and
specific variants of psychopathology (i.e., negative association with externalizing aspects and
positive association with internalizing aspects).
Present Study
The present study is a follow-up of a study by Brandes et al. (2018) that examined
associations between the general and specific factors of psychopathology and neuroticism in
children. It extends this study and the nomological network of these factors by examining gender
differences in their structure, mean levels, and associations with one another, as well as by
examining convergent and divergent associations between these factors and cortisol reactivity.
Specific goals were:
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1. I tested the gender invariance of the psychopathology and neuroticism factors.
Consistent with previous research on psychopathology (Carragher et al., 2016; Eaton
et al., 2012), I hypothesized that the factors would be invariant across gender.
2. I examined gender differences in mean levels of the general and specific factors of
psychopathology and neuroticism. Consistent with previous research (Carragher et
al., 2016; Caspi et al., 2014), I expected that girls would score higher on the specific
internalizing and fear factors whereas boys would score higher on the specific
externalizing and irritability factors, and that the genders would not differ in their
scores on the general factors.
3. I examined whether gender moderates the association between factors of
psychopathology and neuroticism. Given inconsistent previous research on gender
moderation of personality—psychopathology associations, I did not have strong
hypotheses.
4. I examined convergent and divergent associations between the factors and cortisol
reactivity. Consistent with previous research (e.g., Marceau et al., 2015), I expected
that low cortisol reactivity would be associated with the specific externalizing and
irritability factors whereas high cortisol reactivity would be associated with the
specific internalizing and fear factors. I also examined gender moderation of these
associations but given inconsistent previous research on this issue, I did not have
strong hypotheses.
Method
Participants
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Participants were 349 primarily 9-10-year-old children (Mage = 9.82 years, SD = 0.66;
range = 8-11; 53% girls) and their primary female5 caregiver (98% mothers). They were
recruited from an urban community in the Southwestern United States through school directory
information and flyers distributed in the community. Inclusion criteria were English fluency for
the child and English or Spanish fluency for the primary female caregiver. Exclusion criteria
were intellectual, neurodevelopmental, or psychotic disorders for the child. The child’s
race/ethnicity was reported by the primary female caregiver as: 30% White/European American,
30% Black/African American, 25% Hispanic/Latin American, 11% Multiracial, 4% Other, and <
1% not reporting race/ethnicity. Family income was reported by the primary female caregiver as:
19% under $20,000, 16% $20,001-$40,000, 10% $40,001-$60,000, 10% $60,001-$80,000, 11%
80,001-$100,000, 28% over $100,000, and 6% not reporting family income. Most of the primary
female caregivers were married or living with a partner (61%), had at least a post-secondary
degree or diploma (58%), and almost half (48%) were employed full time.
Measures
Child Behavior Checklist (CBCL; Achenbach & Rescorla, 2001). Children’s problem
behaviors were assessed using the CBCL. The primary female caregiver completed the 120 items
on a three-point scale (0 = not true [as far as you know] to 2 = very true or often true). Items
were then summed into five syndrome scales: Anxious Depressed (13 items; for Cronbach’s
alpha, see Table 3.1), Withdrawn Depressed (8 items), Somatic Problems (11 items), Rule
Breaking (17 items), and Aggressive Problems (18 items).

5

One father provided data but only his family-level data (e.g., household income) was included in these analyses.
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Computerized Diagnostic Interview Schedule for Children (C-DISC; Shaffer et al.,
2000). Children’s DSM-IV-based symptoms were assessed using the C-DISC. The primary
female caregiver completed the structured interview that was administered by trained research
assistants. Symptoms were then summed into six DSM-IV disorder counts: Separation Anxiety (8
items; for Cronbach’s alpha, see Table 3.1), Social Phobia (4 items), Major Depressive Disorder
(9 items), Attention Deficit/Hyperactivity Disorder (18 items), Oppositional Defiant Disorder (8
items), Conduct Disorder (15 items).
Early Adolescent Temperament Questionnaire (Ellis & Rothbart, 2001). Children’s
temperament was assessed using the EATQ. The primary female caregiver completed the 62
items on a five-point scale (1 = Almost always untrue of your child to 5 = Almost always true of
your child). Items were then averaged into lower-order facets, four of which were used in the
current study: Aggressive Behavior (7 items, for Cronbach’s alpha, see Table 3.1), Fear (6
items), Frustration (6 items), and Depressed Mood (5 items).
Inventory of Child Individual Differences Short Version (ICID-S, Deal, Halverson,
Martin, Victor, & Baker, 2007). Children’s personality was assessed using the ICID-S. The
primary female caregiver completed the 50 items on a seven-point scale (1 = much less than the
average child or not at all to 7 = much more than the average child). Items were then averaged
into lower-order facets, five of which were used in the current study: Fear (4 items, for
Cronbach’s alpha, see Table 3.1), Negative Affect (3 items), Shy (4 items), Antagonism (3
items), and Strong-Willed (4 items).
Trier Social Stress Test for Children (TSST-C; Buske-Kirschbaum et al., 1997).
Children’s cortisol reactivity was assessed in response to the TSST-C, which includes a story-
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telling and math portion. Children had three minutes to prepare a middle and end of a story
prompt they were given. To increase their stress response, they were asked to outperform
previous participants and were told that their performance would be judged by experts. After
their preparation, they were asked to finish the story in front of two unacquainted judges for five
minutes and were prompted to continue if they paused for more than 20 seconds. Judges
maintained a neutral demeanor without feedback and one judge turned on a camera and handed
the child a (nonfunctional) microphone. After their story, children were presented with an
unexpected math task that involved counting down by subtracting numbers (e.g., from 758 in
steps of 7). Children were asked to re-start if they made an error and if they made more than five
errors, they were presented with new start and count numbers (e.g., from 307 in steps of 3). After
five minutes of the math task, children’s performance was praised. To monitor the child’s stress
level, the task was observed by both the main child assessor and the child’s primary female
caregiver.
Procedure
Primary female caregivers completed questionnaires at home and in the lab, where they
also completed the structured diagnostic interview. Children, who had begun menstruating, were
scheduled during the follicular phase (first 10 days of their cycle) because hormones are most
stable during that time (Liening, Stanton, Saini, & Schultheiss, 2010). To account for diurnal
variation in hormone levels, saliva samples were collected between noon and sundown. Families
were instructed to not have the child eat or drink for two hours prior to their lab visit. Upon
arrival to the lab, children rinsed out their mouth with water and drank a cup of water. The
baseline saliva sample was collected after 30 minutes of sedentary activity. The reactivity saliva
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sample was collected 20 minutes after the start of the TSST-C. Children provided passive drool
samples in 2-ml IBL vials, which were frozen at -20°C until they were shipped on dry ice to Dr.
Clemens Kirschbaum at the Technical University of Dresden. There, samples were
immunoassayed for cortisol (IBL Int, Hamburg, Germany) with average inter- and intra-assay
coefficients below 8%. For their participation, primary female caregivers were compensated with
$75 and children received a small gift or a $10 iTunes gift card. Written consent and verbal
assent were obtained from the primary female caregiver and child respectively. The study was
approved by the university’s institutional review board.
Results
Psychometric models were fit on the total sample (N = 349) whereas the remaining
results are based on a subsample of children that provided valid hormone samples (n = 324).
Three cortisol data points were dropped because the child received insulin or steroids.
Furthermore, six cortisol data points were winsorized due to their extremity. To reduce skew,
cortisol variables were log-transformed. Cortisol reactivity was computed by subtracting baseline
cortisol from post-TSST cortisol. Descriptive statistics and gender differences in mean levels of
variables of interest are shown in Table 3.1. As can be seen in Table 3.1, boys and girls did not
differ in their mean levels of any of the variables with the exception of EATQ Fear where girls
(M = 2.92, SD = 0.79) scored higher than boys (M = 2.63, SD = 0.76, t(319) = -3.36, p = .001),
C-DISC Attention Deficit Hyperactivity Disorder where boys (M = 5.02, SD = 4.99) scored
higher than girls (M = 3.64, SD = 4.43, t(323.66) = 2.69, p = .007), and C-DISC Conduct
Disorder where boys (M = 0.34, SD = 0.73) scored higher than girls (M = 0.20, SD = 0.49,
t(270.72) = 2.04, p = .043).
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A bifactor model was fitted to both neuroticism data (see Figure 3.1) as well as the
psychopathology data (see Figure 3.2) using the ‘orthogonal’ function in the lavaan package in R
(Rosseel, 2012). For both models, I used all available data with the full-information-maximumlikelihood estimation, and, in the case of the psychopathology, model maximum likelihood
estimation with robust standard errors. For the neuroticism data, the general factor was defined
by EATQ Aggression, EATQ Depressed Mood, EATQ Fear, EATQ Frustration, ICID-S
Antagonism, ICID-S Fear, ICID-S Negative Affect, ICID-S Shy, and ICID-S Strong Willed. A
specific fear factor was defined by EATQ Fear, ICID-S Fear, and ICID-S Shy. A specific
irritability factor was defined by EATQ Aggression, EATQ Frustration, ICID-S Antagonism,
ICID-S Negative Affect, and ICID-S Strong Willed. Note that EATQ Depressed Mood loaded
only on the general factor. In line with previous work (Brandes et al., 2018), I also included an
EATQ measurement factor. This model fit the data well (CFI = .991, RMSEA = .048, SRMR =
.019). For the psychopathology data, the general factor was defined by CBCL Aggressive
Behavior, CBCL Anxious/Depressed, CBCL Rule Breaking Behavior, CBCL Somatic Problems,
CBCL Withdrawn/Depressed, C-DISC Attention Deficit/Hyperactivity Disorder, C-DISC
Conduct Disorder, C-DISC Major Depressive Disorder, C-DISC Oppositional Defiant Disorder,
C-DISC Separation Anxiety, and C-DISC Social Phobia. A specific internalizing factor was
defined by CBCL Anxious/Depressed, CBCL Somatic Problems, CBCL Withdrawn/Depressed,
C-DISC Major Depressive Disorder, C-DISC Separation Anxiety, and C-DISC Social Phobia. A
specific externalizing factor was defined by CBCL Aggressive Behavior, CBCL Rule Breaking
Behavior, C-DISC Attention Deficit/Hyperactivity Disorder, C-DISC Conduct Disorder, and CDISC Oppositional Defiant Disorder. Due to a non-significant negative residual variance, I
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restricted the variance of C-DISC Separation Anxiety to 0. This model fit the data well (CFI =
.926, RMSEA = .083, SRMR = .048). Factor loadings for both bifactor models are displayed in
Table 3.2.
I tested the assumption that the fitted models were invariant across boys and girls using
the ‘group’ function in the lavaan package in R (Rosseel, 2012). Measurement invariance was
tested at the configural (equal form), weak (equal form and loadings), strong (equal form,
loadings, and intercepts), and strict (equal form, loadings, intercepts, and residual variances)
level using Chi-square difference testing (with the satorra.bentler.2001 methods for a scaled Chisquare difference test in the case of the psychopathology models to account for its use of the
robust maximum likelihood estimation). For the neuroticism data, measurement invariance was
evident at all levels (configural vs. weak: Δ χ2(17) = 9.60, p = .920; weak vs. strong6: Δ χ2(5) =
4.63, p = .463; strong vs. strict: Δ χ2(9) = 8.56, p = .479). For the psychopathology data, only
partial measurement was evident at all levels (configural vs. weak: Δ χ2(19) = 16.55, p = .621;
weak vs. partial strong: Δ χ2(6) = 4.95, p = .551; partial strong vs. strict: Δ χ2(10) = 13.46, p =
.20). Specifically, the full strong invariance model fit significantly worse than the weak
invariance model (Δ χ2(8) = 31.16, p < .001). I used the lavTestScore function in lavaan to decide
which equality constraint for the intercepts to free. Freeing the CBCL Withdrawn/Depressed
intercept was associated with the largest change in χ2 (10.78, p = .001) and thus was freed first
(greater intercept for boys than girls). However, freeing only this intercept still resulted in a
significantly worse fit than the weak invariance model (Δ χ2(7) = 16.89, p = .018). Next, freeing
the C-DISC Separation Anxiety intercept was associated with the largest change in χ2 (8.38, p =

6

The observed estimated variance of EATQ Fear was non-significantly negative in boys in the strong model.
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.004; greater intercept for girls than boys). Freeing both the intercept for CBCL
Withdrawn/Depressed and C-DISC Separation Anxiety was sufficient for partial strong
invariance (Δ χ2(6) = 4.95, p = .551) and thus was used to be compared to the strict invariance
model.
Bivariate correlations between factor scores are displayed in Table 3.3. Mean level
gender differences were only evident for the specific fear factor, where girls scored higher than
boys (r = .18, p = .001). Mean level gender differences were not evident for any of the other
general or specific neuroticism factors. The psychopathology bifactor model was not gender
invariant at a level that allowed mean level comparisons and thus mean level differences were
not considered further.
The pattern of correlations between general and specific personality scores and general
and specific psychopathology scores were as expected, such that the two general factors were
most strongly correlated with each other (r = .60, p < .001), the specific irritability factor was
most strongly correlated with the specific externalizing factor (r = .61, p < .001), and the specific
fear factor was most strongly positively correlated with the specific internalizing factor (r = .25,
p < .001). Testing the difference between these correlations and those across the other factors
showed that the latter were significantly weaker than the former, at α = .05 using Lee &
Preacher’s (2013) tool. Gender moderated only the correlation between specific irritability and
specific externalizing (b = -0.40, t(320) = -2.26, p = .025), such that the association was stronger
in boys (b = 1.40, t(320) = 11.70, p < .001) than in girls (b = 1.01, t(320) = 7.84, p < .001).
Cortisol reactivity significantly correlated only with the specific externalizing factor,
such that lower cortisol reactivity was associated with higher externalizing scores (r = -.13, p =
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.021; Table 3.3). Cortisol reactivity did not significantly correlate with the other general or
specific psychopathology or neuroticism factors. Furthermore, gender did not moderate any of
the correlations between cortisol reactivity and the general or specific factors.
Discussion
This study extended the nomological network of general and specific factors of
psychopathology and neuroticism by examining gender differences in their structure and mean
levels as well as convergent and divergent associations with cortisol reactivity. In this middle
childhood community sample, I found at least partial strong invariance of both psychopathology
and personality bifactor models and few gender differences in mean levels and associations of
psychopathology, neuroticism, and cortisol reactivity. Specifically, regarding the general and
specific psychopathology factors, boys and girls did not differ in their mean levels of the general
factor or specific externalizing or internalizing factors. Regarding neuroticism, boys and girls did
not differ in their mean levels of the general or specific irritability factors, but girls scored higher
on the specific fear factor than boys did. Regarding gender moderation of neuroticism—
psychopathology associations, gender only moderated the association between the specific
irritability and the specific externalizing factor, such that this association was stronger in boys
than in girls. Regarding convergent and divergent associations between the general and specific
factors of psychopathology and neuroticism with cortisol reactivity, the only significant
association was between low cortisol reactivity and the specific externalizing factor, and none of
these associations were moderated by gender.
My first goal of the present study was to test the gender invariance of the bifactor models
of psychopathology and neuroticism. I hypothesized to find evidence for gender invariance in
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both the psychopathology and neuroticism bifactor models. Regarding the psychopathology
bifactor model, I found that the general and specific factors were gender invariant at the partially
strong level, requiring me to free intercepts for CBCL Withdrawn/Depressed (higher for boys
than girls) and C-DISC Separation Anxiety (higher for girls than boys). Given that meaningful
comparison of latent factor means requires invariance at the strong level (Millsap & OliveraAguilar, 2012), this partially strong level of gender invariance allowed me to examine gender
differences only in the association between latent factors and other variables and not in their
mean levels. Previous research on dimensional models of psychopathology in adults (Eaton et
al., 2012) and a bifactor model in adolescents (Carragher et al., 2016) has found evidence for full
measurement invariance. It could be that developmental differences account for these differences
in results. Notably, it was CBCL Withdrawn/Depressed that required first freeing of its intercept
and this was the only internalizing CBCL scale that did not show the trend for greater
internalizing problems increase in girls compared to boys in a previous study on gender
differences in psychopathology trajectories (Bongers, Koot, van der Ende, & Verhulst., 2003).
Additionally, the second intercept requiring freeing was for C-DISC Separation Anxiety, which
was not assessed at all in the previous measurement invariance study on adults (Eaton et al.,
2012) and likely not assessed as well in the study on adolescents given their use of shorter
symptom checklists (Carragher et al., 2016). Thus, gender differences in tendencies to withdraw
and feel anxious when separated from primary caregivers makes mean level comparisons of
psychopathology difficult because they result in different scores despite similar latent levels of
psychopathology.
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Regarding the neuroticism bifactor model, I found that the general and specific factors
were gender invariant at the strict level, thus allowing me to examine gender differences in mean
levels on the latent factors (and their raw scores, although I did not use those in the current
study) as well as their associations with other variables. Previous research on the temperament
trait negative affectivity did not find gender invariance at a level that allowed mean level
comparisons across gender (Clark et al., 2016). The differences in findings between the present
study and this previous study may be due to several differences in approaches. For example,
Clark et al.’s sample included younger children (3 to 7 years) than the present study (mainly 9
and 10-year-olds), thus developmental differences may account for differences in measurement
invariance, requiring follow-up across developmental periods. In addition, the present study
assessed neuroticism using both temperament and personality measures and fit these data to a
bifactor model, which may have resulted in a more nuanced conceptualization of neuroticism.
The second goal of the present study was to test for gender differences in mean levels of
general and specific factors of psychopathology and neuroticism. I hypothesized that boys and
girls would not differ on the general factors of psychopathology and neuroticism, but boys would
score higher on specific externalizing and irritability factors and girls would score higher on
specific internalizing and fear factors. Given that the psychopathology bifactor model did not
evidence gender invariance at the strong level that would allow us to compare mean level
differences between genders, I am focusing here on the results of the neuroticism factors.
Regarding mean level differences, I found gender differences only on the specific fear factor,
where girls scored higher than boys. This is in line with the most consistent previous finding
regarding gender differences in mean levels of neuroticism facets, which showed that facets
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capturing the tendency to feel fear result in higher scores for girls compared to boys (Clark et al.,
2016; Else-Quest et al., 2006; Olino et al., 2013). In contrast, previous findings regarding gender
differences in mean levels of neuroticism facets that capture the tendency to feel anger were not
as consistent (Clark et al., 2016; Else-Quest et al., 2006; Olino et al., 2013), which may explain
the lack of gender differences found on the specific irritability factor in this study. In line with
previous studies on gender differences in the psychopathology bifactor model (Carragher et al.,
2016; Caspi et al., 2014), I also did not find gender differences in the general factor of
neuroticism. Thus, to summarize, once the variance of general neuroticism was accounted for,
only gender differences in fear and not in irritability were evident, such that girls scored higher
on fear than boys did.
The third goal of the present study was to test for gender moderation of the neuroticism—
psychopathology associations. Given previous inconsistent findings, I did not have strong
hypotheses regarding this goal. I found a significant gender moderation of the association
between specific irritability and specific externalizing, such that this association was stronger in
boys than girls. Thus, although the genders did not differ in mean levels of irritability, the
function that this specific factor served for specific externalizing problems differed by gender.
This is in line with the only previous study that examined gender moderation of personalitypsychopathology associations using a bifactor model of psychopathology, which showed that at
least for some informants, anger was associated with specific externalizing problems (and
general psychopathology) more strongly in boys than girls (Wang et al., 2016). In contrast, the
same study also found that anger was associated with specific internalizing problems more
strongly in girls than boys. This study did not examine fear associations with general and specific
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factors of psychopathology and thus could not be compared to our lack of gender moderation in
this association. It is important to note, that although Wang et al. used a bifactor model to
conceptualize psychopathology, they did not take this same approach for modeling neuroticism,
which may explain some of the differences in our results. Even previous studies that have not
used a bifactor model for either psychopathology or neuroticism, have pointed to the greater
importance of irritability-like aspects of neuroticism for both externalizing and internalizing
psychopathology in boys compared to girls (Lahey, Van Hulle, et al., 2008; Oldehinkel et al.,
2006; Sanson et al., 2011). It is interesting to note that although specific fear was the only factor
that showed gender differences in mean levels, such that girls scored higher on it than boys did,
fear did not serve a gender-specific function regarding psychopathology, such that gender did not
moderate its association with general or specific factors of psychopathology. This study is the
first that examined personality-psychopathology associations using a bifactor model for both
psychopathology and neuroticism and thus its findings should be replicated in future studies.
The final goal of the present study was to extend the nomological network of the general
and specific factors of psychopathology and neuroticism to the biological level by examining
convergent and divergent associations with cortisol reactivity. I expected that low cortisol
reactivity would be associated with the specific externalizing and irritability factors whereas high
cortisol reactivity would be associated with the specific internalizing and fear factors. Regarding
associations between general and specific variants of psychopathology and cortisol reactivity, I
found that at the bivariate level, cortisol reactivity was significantly correlated only with specific
externalizing and not with specific internalizing or general psychopathology, such that lower
cortisol reactivity was associated with higher specific externalizing. This is in line with some
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previous literature that finds that cortisol reactivity is associated with externalizing
psychopathology (Fairchild et al., 2008; Susman et al., 1997; Yoon & Joorman, 2012). However,
previous literature also found some mixed evidence for this association (Alink et al., 2008;
Susman et al., 1997), which Alink et al. have suggested may be explained by age moderation,
such that at younger ages, cortisol reactivity is positively associated with externalizing problems
and at older ages, it is negatively associated (Alink et al., 2008). This suggests that in middle
childhood, the switch in direction may have already occurred, which may be earlier than
previously assumed. The lack of evidence for a significant association between cortisol reactivity
and specific internalizing is also in line with the more mixed evidence for this association in the
larger literature (Cicchetti & Rogosch, 2001; De Bellis et al., 1996; Granger et al., 1998;
Kaufman, 1991; Pérez-Edgar et al., 2008). Age moderation has been suggested to explain these
mixed findings, too, such that cortisol reactivity may be negatively associated with internalizing
psychopathology early in development and positively later in development (Hankin et al., 2010;
Luby et al., 2003; Rao et al., 2008). This may suggest that middle childhood is the
developmental period where this switch has not been completed, yet.
Regarding associations between general and specific variants of neuroticism and cortisol
reactivity, I did not find significant bivariate correlations between cortisol reactivity and the
neuroticism factors. This is in line with some previous literature that found cortisol reactivity
unrelated to personality in adolescents (Laceulle, Nederhof, et al., 2015) and adults (Kirschbaum,
Bartussek, & Strasburger, 1992; Schommer, Kudielka, Hellhammer, & Kirschbaum, 1999).
However, other previous literature is more inconsistent such that sometimes cortisol reactivity
was associated with neuroticism in a positive direction (Habra, Linden, Anderson, & Weinberg,
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2003; Houtman & Bakker, 1991) and sometimes in a negative direction (Oswald et al., 2006;
Phillips, Carroll, Burns, & Drayson, 2005). Some of this inconsistency may be explained by
gender moderation given that at least two studies found significant associations between cortisol
reactivity and neuroticism only in women and not in men albeit in opposite directions (Houtman
& Bakker, 1991; Oswald et al., 2006). However, at the bivariate level, the study did not find
evidence for gender moderation, which is in line with the study on adolescents (Laceulle,
Nederhof, et al., 2015) and generally more inconsistent findings even regarding cortisol—
psychopathology associations. Most previous studies on the association between cortisol
reactivity and personality are focused on adult men or include only small mixed-gender samples,
which make more definitive conclusions regarding gender moderation difficult. Thus, future
studies may benefit from inclusion of larger samples of both genders at different developmental
periods.
Limitations and Future Directions
One strength of the current study is its focus on an often-overlooked developmental
period: middle childhood. This strength brings with it the limitation that rates of mental disorders
are still relatively low and thus a community sample like ours may suffer from restricted
variance, limiting the available power to detect statistically significant effects. Given that gender
differences, especially in internalizing disorders, often emerge in adolescence (Martel, 2013;
Scaramella et al., 1999; Zahn-Waxler, Shirtcliff, & Marceau, 2008), follow-up in that
developmental period when not only psychopathology rates but also gender differences therein
show greater variance may be informative. Relatedly, the nature of the sample can be viewed as
both a strength and limitation as well. As a community sample, the results can be more easily
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generalized to the general population. However, it would also be important to reproduce these
results in clinical samples, which would ideally benefit from greater understanding of these
issues. Another limitation worthy of follow-up is the reliance on mother report for measures of
dispositional traits and psychopathology. Ideally, future studies would limit such shared method
variance and rely on multiple informants. In addition, as children transition to adolescence,
parent reports may be of limited utility, especially about internalizing disorders (Achenbach,
McConaughy, & Howell, 1987; De Los Reyes & Kazdin, 2005). Longitudinally understanding
these transitions across developmental periods to examine whether individual differences in
neuroticism and cortisol reactivity can, in fact, predict the onset of psychopathology over time,
also represents a pressing research question that the cross-sectional study was unable to address.
Such a longitudinal design would be especially important considering evidence for age
moderation in the association between cortisol reactivity and psychopathology (Alink et al.,
2008; Hankin et al., 2010; Luby et al., 2003; Rao et al., 2008; Susman et al., 1997).
Future studies would do well in expanding the biological markers that they examine.
Among the hormonal markers for psychopathology, DHEA/DHEA-S may be especially worthy
of closer examination. This is because like cortisol reactivity, it is associated with both
externalizing and internalizing problems and thus would be relevant across dimensions (for a
review, see Marceau et al., 2015). In addition, DHEA/DHEA-S acts not only as a stress hormone
but also as a sex hormone (Marceau et al., 2015) and may thus be especially relevant for the
understanding of gender differences in the transdiagnostic factors—psychopathology
associations. As the hormone that first marks the beginning of the pubertal transition (Palmert et
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al., 2001) it would also be a prime biological marker candidate in the developmental period
under investigation here.
Conclusion
In conclusion, this was the first study that comprehensively examined gender differences
in bifactor models of psychopathology and neuroticism in childhood and that extended the
nomological network of general and specific factors of psychopathology and neuroticism to the
biological level by examining associations with cortisol reactivity. By and large, I found few
gender differences in mean levels and correlational patterns of these largely gender-invariant
models of psychopathology and neuroticism. In addition, I found that in middle childhood,
cortisol reactivity was significantly associated only with the specific externalizing factor, such
that low cortisol reactivity was correlated with higher specific externalizing scores. Extensions of
this work to later developmental periods, especially adolescence, where sex hormones interact
with stress hormones, will be illuminative in trying to explain increases in gender differences in
rates of and comorbidity among psychopathology that take place during this next stage of
development.
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Chapter 5
General Discussion
To summarize, the goal of my dissertation was to further understand what contributes to
the etiology of gender differences in youth externalizing comorbidity to build the foundation for
informed treatments of externalizing disorders in both genders. My dissertation achieved this
goal via three studies at multiple levels of analysis. Study 1 provided us with the most robust
prevalence rate of gender differences in youth externalizing comorbidity to date. As such, Study
1 provided the necessary descriptive information on gender differences to build the base for
Studies 2 and 3 and any future studies aimed at uncovering common and gender-specific
etiologies. Study 2 and 3 aimed to shed light on gender differences in youth externalizing
comorbidity at two levels of analysis: personality (Study 2 and 3) and hormones (Study 3).
Specifically, Study 2 elucidated gender differences in ODD comorbidity patterns using a
personality framework. Personality may help point to common and gender-specific etiologic
factors across externalizing disorders and may be especially useful as a risk marker because
personality emerges early, remains stable, and shows robust associations with psychopathology
(Caspi et al., 2005; Tackett, 2006). Finally, Study 3 extended the nomological network of gender
differences in externalizing comorbidity to the biological level by examining associations
between youth psychopathology and cortisol reactivity, which is relevant for both externalizing
and internalizing problems. Together, results from the dissertation impact our understanding of
common and gender-specific etiologic factors and will have clinical implications for treatment
and prevention of youth externalizing disorders. Given that each study included a discussion of
its specific findings and implications, I will highlight only common themes in this General
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Discussion. These themes are the surprising dearth of gender differences in youth externalizing
comorbidity and potential reason behind this, the potentially gender-specific role of anxiety in
externalizing presentation, the relevance of personality that is common to boys and girls, and
general limitations and future directions.
Across all studies, fewer gender differences in youth externalizing comorbidity were
evident than predicted based on existing theories such as the gender paradox, gender
intensification, or sexual selection theories, or prior studies, which generally all pointed to higher
rates of comorbidity in externalizing girls. Specifically, Study 1 found no gender differences in
comorbidity between ODD or CD with internalizing disorders, and when gender differences
were present, they were mostly in the opposite direction (higher rates of comorbidity for boys
than girls). Specifically, being a girl was associated with lower odds of comorbidity among
externalizing disorders and between ADHD and internalizing disorders. Thus, these findings did
not support the gender paradox theory if comorbidity is conceptualized as an indicator of
disorder "severity". Like Study 1, there was limited support for gender differences in how
personality accounted for ODD comorbidity in Study 2. Thus, personality was similarly relevant
in accounting for ODD comorbidity for boys and girls with neuroticism accounting for ODD
comorbidity primarily with internalizing disorders and low agreeableness and conscientiousness
accounting for ODD comorbidity with externalizing disorders (with one notable exception:
greater relevance of neuroticism in accounting for ODD—anxiety associations for girls than
boys). Finally, in Study 3, I found partial support for gender invariance in bifactor models of
psychopathology and neuroticism and found similar mean levels of these factors and their
correlational patterns with each other and cortisol reactivity in boys and girls (with a couple of
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notable exceptions, including greater mean levels of specific fear in girls than boys and stronger
irritability—externalizing associations in boys than girls).
One reason for the lack of significant gender differences may be publication bias.
Specifically, there is a bias in publications of studies such that those studies that do not find
statistically significant results are less likely to be published than those studies that do (e.g.,
Easterbrook, Gopalan, Berlin, & Matthews, 1991). Regarding gender differences, this may have
resulted in prior published studies over-representing results that evidenced gender differences.
The gravity of this bias is salient when considering that they may influence which theory gets
supported in the literature versus which one does not. In addition to publication bias, clinical
samples which are often used in psychopathology research may also suffer from referral bias,
such that only relatively more severe cases get referred to clinics and those cases may show
greater comorbidity than individuals at the lower end of the psychopathology spectrum. A
strength of the current studies is that they likely suffered from these biases to a lesser extent
given that they focused on epidemiological (Study 1) and community (Study 2 and 3) samples. In
addition, although publication bias is a serious concern in meta analyses, the fact that the studies
that were included in Study 1 did not have gender differences in youth externalizing comorbidity
as their focus decreases the likelihood that they were the result of publication bias at least
regarding those statistics.
When gender differences were present across studies, it is notable that they often were
regarding comorbidity with anxiety disorders. Specifically, in Study 1, it was comorbidity
between externalizing disorders and anxiety that increased with age for girls only, lending partial
support for the gender intensification theory. In Study 2, it was the comorbidity between ODD
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and anxiety that was more strongly explained by neuroticism in girls compared to boys. Finally,
in Study 3, the only mean difference was on the specific fear factor where girls scored higher
than boys. Together, these findings suggest the role that anxiety plays for externalizing disorders
may be different in boys and girls. In general, anxiety has been viewed as a protective factor in
externalizing behavior (e.g., Falk et al., 2017). In fact, normalizing the lack of a fear response
indicated by atypically low cortisol reactivity, has been suggested as a mechanism for
externalizing behavior by some (Koob & Le Moal, 2001). For girls, comorbidity between anxiety
and externalizing disorders seems to increase with age (Study 1) and be more entrenched in their
personality (Study 2). Boylan et al. (2007) suggested that clinicians should strongly consider an
anxiety disorder if an adolescent girl presents with ODD. Given the increase in anxietyexternalizing comorbidity with age in girls, this raises the question of whether the diffuse
disorder of ODD that often presents in early childhood may be a prodrome of anxiety and
indicative of a more characterological pattern in girls characterized by generally heightened
neuroticism. Focused attention on gender differences in the role that anxiety plays in
externalizing presentation is one pressing future direction. For example, one next step may be to
examine the temporal ordering of anxiety and externalizing problems in a longitudinal design
that is powered to examine gender differences in trajectories. This would help answer the
question of whether ODD in early childhood is a prodrome of anxiety in adolescence or whether
it is, in fact, heightened tendencies to experience anxiety that may be expressed in increased
acting out behavior later in adolescence, and how this temporal ordering differs by gender.
Alternatively, both anxiety and ODD may develop concurrently without a clear temporal
ordering, and a longitudinal design could test these competing scenarios. Clearly, clinical
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attention to the role of anxiety is paramount in case conceptualizations of children referred for
externalizing problems.
The relevance of personality for psychopathology comorbidity patterns in both boys and
girls was evident across Study 2 and Study 3. Specifically, results from Study 2 suggested that
neuroticism was most relevant for accounting for comorbidity between ODD and internalizing
disorders whereas (low) agreeableness and conscientiousness were most relevant for accounting
for comorbidity between ODD and externalizing disorders. In addition, results from Study 3
suggested that neuroticism could be fit to a bifactor model and best conceptualized as made up of
a general factor and specific irritability and fear variants with relevance for general
psychopathology and specific externalizing and internalizing variants, respectively. This bifactor
model of neuroticism was invariant across gender and thus applicable to both boys and girls. In
fact, across Study 2 and Study 3, the only two results that suggested gender may moderate the
relevance of personality for psychopathology was the greater relevance of neuroticism for ODDanxiety comorbidity in girls and the greater relevance of irritability for specific externalizing
psychopathology in boys. Given that neither of these results were hypothesized a-priori, they
would benefit from replication in future studies. In contrast to psychopathology assessment
which often relies on clinical judgment by a trained professional, personality assessment’s gold
standard is the self-report, which can also be supplemented by informant reports. As such, for
both boys and girls that are referred for psychological reasons, it may be cost- and time-efficient
to use personality screeners in guiding the trained professional in their psychological assessment
to comorbid disorders in addition to the primary referral reason.
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One of the limitations across studies was the reliance on shared methods (i.e., parent
reports of psychopathology and personality). Future studies would do well limiting shared
method variance to test how robust these findings are. Such an extension is especially relevant
given evidence for gender differences in the context in which externalizing behavior may be
expressed (Gray et al., 2012). Specifically, Gray et al. found that although disruptive boys’
behavior was consistent across context (parents and examiners), disruptive girls’ behavior
differed across context such that it was lower with examiners and higher with parents.
Future studies will also benefit from taking a developmental perspective. For example, since the
original development of socialization hypotheses regarding gender differences in externalizing
disorders, more recent empirical studies have found that gender differences are evident even in
toddlerhood not only in prevalence (Baillargon et al., 2007) but also in types of aggression (Côté,
Vaillancourt, Barker, Nagin, & Tremblay, 2007), and context in which it is expressed (Gray et
al., 2012), which raises questions about biological substrates. In Study 1, I considered
development by examining age as a moderator that could explain heterogeneity in findings.
Given that the epidemiologic studies that were included in the meta-analysis generally included
samples of wide age ranges, extensions will be necessary that focus on more narrow age ranges.
For example, to fully test the gender intensification theory, which proposes that gender
differences magnify in adolescence due to socialization pressures, studies need to look across
developmental periods, in conjunction with parenting (a primary socialization provider), over
time. Although Study 2 and Study 3 were not able to look at multiple developmental periods
over time, they focused on a narrower developmental period, which can give us insight into
when certain etiologic mechanisms come into play. For example, a lot of hormonal changes
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occur during adolescence. As such, my focus on pre-adolescence, specifically the understudied
developmental period of middle childhood, will help us understand whether gender differences
in how hormones affect outcomes are already present prior to the hormonal surge that takes place
in adolescence. At the other end of the spectrum, focus on even earlier developmental periods
such as early childhood would help us gain a greater understanding of precursors to later
manifestations of a disorder, which may shed light on mechanisms behind those later
manifestations. For example, if next steps include a focused attention on the covariation of
anxiety and externalizing problems, studies that pay attention to developmental timing of these
manifest behaviors will be paramount in being able to answer questions regarding the
mechanism or function of them, i.e., are acting out behaviors a cause or consequence of anxiety?
And do their functions differ by gender?
Conclusion
In conclusion, gender differences in youth externalizing comorbidity were limited
regarding the prevalence of these differences (Study 1), the way that personality accounted for
youth ODD comorbidity patterns (Study 2), and the nomological net of general and specific
factors of psychopathology and neuroticism and their association with cortisol reactivity (Study
3). These findings largely do not support existing theories around gender differences in
externalizing disorders, which pointed to higher levels of externalizing comorbidity in girls than
boys, at least not at the levels of psychopathology represented in the community during middle
childhood. They do, however, support the relevance of personality in understanding youth
comorbidity patterns in both boys and girls, with clinical implications for the use of personality
screeners in guiding clinicians’ assessment of comorbid disorders. This work will benefit from
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extension to older developmental periods, particularly adolescence, as well as replication at more
severe levels of psychopathology, ideally using a multi-informant approach.
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Tables, Illustrations, Figures, Graphs
Table 1. 1 Summary Table of Meta-Analyses of Odds Ratios of Having Externalizing
Comorbidity if Female
Random-effects

Heterogeneity

mean OR

95% CI

df

Q

I2

ADHD – ODD

0.35

0.28-0.43

10

9.85

0%

ADHD – CD

0.33

0.24-0.46

13 16.43 37.75%

ADHD – Depression

0.58

0.42-0.81

14 15.04 28.64%

ADHD – Anxiety

0.64

0.43-0.95

13 20.81 53.18%

ODD – CD

0.77

0.60-0.98

6

ODD – Depression

1.37

0.89-2.10

10 14.26 48.56%

ODD – Anxiety

1.34

0.89-2.02

10 32.41 69.45%

CD – Depression

0.80

0.50-1.30

13 22.25 53.83%

CD – Anxiety

0.79

0.53-1.17

12 17.88 40.21%

Comorbidity Pair

3.59

0%

Note. ADHD = Attention-Deficit/Hyperactivity Disorder; ODD = Oppositional Defiant Disorder;
CD = Conduct Disorder; Depression = any depressive disorder; Anxiety = any anxiety disorder.

Table 1. 2 Summary Table of Meta-Analyses of Odds Ratios of Having Another Disorder if Individual has an Externalizing Disorder
Girls

Boys

Random-effects

Heterogeneity

Heterogeneity

mean OR

95% CI

df

Q

I2

25.56 73.72%

14.93

10.46-21.31

9

21.41

62.96%

2.14-3.19

12 31.52 62.91%

2.52

2.20-2.86

12

31.55

60.19%

4.62

3.67-5.75

13

0%

6.05

5.05-7.24

13

12.12

0%

ADHD – Anxiety

3.74

2.46-5.70

12 40.48

60.02

3.49

2.27-5.37

12 102.84 78.57%

ODD – CD

15.18

8.85-25.79

5

9.91

48.75%

14.88

9.21-23.81

5

8.74

45.73%

ODD – Depression

6.69

4.62-9.78

9

20.46 52.15%

7.85

5.21-11.94

9

15.18

48.83%

ODD – Anxiety

5.70

4.10-7.92

9

21.08 58.72%

4.31

2.75-6.82

9

70.61

78.20%

CD – Depression

7.77

6.17-9.78

12

8.56

0%

9.03

5.75-14.30

12

32.05

67.21%

CD – Anxiety

3.42

2.72-4.31

11 10.56

0%

3.53

2.36-5.26

11

33.65

61.32%

Comorbidity Pair

mean OR

95% CI

df

ADHD – ODD

13.20

7.32-23.57

9

ADHD – CD

2.67

ADHD – Depression

Q

6.15

I2

Random-effects

Note. ADHD = Attention-Deficit/Hyperactivity Disorder; ODD = Oppositional Defiant Disorder; CD = Conduct Disorder; Depression
= any depressive disorder; Anxiety = any anxiety disorder.
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Table 1. 3 Summary of Theories and Meta-Analytic Findings
Theory
Gender Paradox

Gender Intensification

Sexual Selection

Hypotheses
Comorbidity would be greater
for those disorders that have a
greater gender difference in
prevalence (i.e., CD and
ADHD vs. ODD)
Gender differences in
comorbidity would be greater
in older compared to younger
samples
Gender differences in
comorbidity would be greater
between disorders that share
more variance with negative
emotionality (e.g., depression
and ODD)

Meta-Analytic Findings
Lower odds for girls exhibiting
comorbidity between ADHD
and any other disorder (e.g.,
ODD, CD, depressive and
anxiety disorders)
Age was a moderator only of
externalizing-anxiety
comorbidity, such that this
comorbidity became greater at
older ages in girls
Being a girl was not associated
with greater odds of
experiencing any type of ODD
comorbidity (e.g., neither with
other externalizing nor with
internalizing disorders).
Neither was being a girl
associated with greater odds of
experiencing comorbid
depression.

Support
Not supported, at least
regarding comorbidity as an
indicator of disorder “severity”

Partly supported

Not supported
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Figure 1. 1 Forest Plot of Externalizing Comorbidity Pairs – Does Being a Girl Increase
Odds?
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Note. Names listed are first authors; intervals listed are 95% confidence intervals; ADHD =
Attention Deficit/Hyperactivity Disorder; ODD = Oppositional Defiant Disorder; CD = Conduct
Disorder; MDD = any depressive disorder; ANX = any anxiety disorder

Figure 1. 2 Forest Plot of Externalizing Comorbidity Pairs for Girls
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Note. Names listed are first authors; intervals listed are 95% confidence intervals; ADHD =
Attention Deficit/Hyperactivity Disorder; ODD = Oppositional Defiant Disorder; CD = Conduct
Disorder; MDD = any depressive disorder; ANX = any anxiety disorder

Figure 1. 3 Forest Plot of Externalizing Comorbidity Pairs for Boys
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Note. Names listed are first authors; intervals listed are 95% confidence intervals; ADHD =
Attention Deficit/Hyperactivity Disorder; ODD = Oppositional Defiant Disorder; CD = Conduct
Disorder; MDD = any depressive disorder; ANX = any anxiety disorder

Table 2. 1 Descriptive Statistics for Psychopathology and Personality Trait Variables
Variables

Boys

Girls

Gender Differences
t
p

M

SD

M

SD

.62
.67
.84
.76
.79

1.43
1.15
2.97
2.08
1.58

1.80
1.50
3.08
2.03
2.34

1.46
1.51
2.77
2.08
1.28

2.08
1.91
3.07
2.07
2.30

-0.15
-1.75
0.55
0.01
1.09

.884
.081
.581
.991
.277

.61
.65
.81
.74
.71

1.09
0.79
2.83
1.78
1.26

1.65
1.20
2.62
1.75
1.91

1.24
1.37
2.46
1.67
0.95

1.63
1.71
2.74
1.80
1.60

-0.65
-2.86
1.01
0.45
1.25

.515
.005
.313
.655
.212

.86
.57
.75
.86
.78
.32

0.38
0.41
0.07
4.04
1.12
0.25

0.95
0.68
0.38
4.01
1.69
0.57

0.43
0.68
0.15
2.99
1.23
0.20

1.06
1.16
0.72
3.61
1.79
0.54

-0.46
-2.57
-1.28
2.50
-0.58
0.88

.647
.011
.201
.013
.566
.381

Cronbach’s α
CBCL (DSM Scales)
Mother-report
Affective Problems
Anxiety Problems
Attention Deficit /Hyperactivity Problems
Oppositional Defiant Problems
Conduct Problems
Father-report
Affective Problems
Anxiety Problems
Attention Deficit /Hyperactivity Problems
Oppositional Defiant Problems
Conduct Problems

C-DISC
Parent-report
Social Phobia
Separation Anxiety Disorder
Major Depressive Disorder
Attention Deficit/Hyperactivity Disorder
Oppositional Defiant Disorder
Conduct Disorder
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Child-report
Social Phobia
Separation Anxiety Disorder
Major Depressive Disorder
Attention Deficit/Hyperactivity Disorder
Oppositional Defiant Disorder
Conduct Disorder

ICID
Mother-report
Neuroticism
Agreeableness
Conscientiousness
Father-report
Neuroticism
Agreeableness
Conscientiousness

TMCQ
Mother-report
Effortful Control
Negative Affectivity
Father-report
Effortful Control
Negative Affectivity

.59
.69
.89
.71
.43
.60

1.61
0.55
0.10
1.47
0.27
0.25

0.87
1.09
0.68
2.14
0.61
0.78

1.74
1.17
0.23
1.36
0.23
0.13

0.98
1.58
1.00
1.80
0.62
0.45

-1.32
-4.18
-1.43
0.50
0.56
1.65

.188
.000
.154
.615
.576
.100

.89
.89
.93

3.37
4.55
4.27

0.81
0.82
0.86

3.39
4.51
4.58

0.85
0.82
0.97

-0.20
0.41
-3.14

.841
.682
.002

.90
.90
.92

3.39
4.40
4.39

0.81
0.75
0.81

3.34
4.40
4.59

0.77
0.90
0.87

0.45
0.05
-1.73

.654
.957
.086

.87
.92

3.37
2.35

0.37
0.47

3.54
2.54

0.41
0.55

-3.77
-3.24

.000
.001

.87
.93

3.33
2.40

0.37
0.47

3.45
2.51

0.38
0.50

-2.32
-1.77

.021
.079

Note. CBCL = Child Behavior Checklist (Achenbach & Rescorla, 2001); C-DISC = Computerized Diagnostic Interview Schedule for
Children (Shaffer et al., 2000); ICID = Inventory of Child Individual Differences (Halverson et al., 2003); TMCQ = Temperament in
Middle Childhood Questionnaire (Simonds & Rothbart, 2004). Boys coded as 0 and girls coded as 1 in t-test analyses.
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Significant effects are highlighted in boldface type.
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Table 2. 2 Correlation Coefficients for Principal Axis Factor Scores for Psychopathology and
Personality Traits Neuroticism, Agreeableness, and Conscientiousness
Variables

Neuroticism Agreeableness Conscientiousness

Depression

.51***

-.25***

-.25***

Anxiety

.50***

.06

-.10

ADHD

.29***

-.38***

-.74***

ODD

.47***

-.73***

-.44***

CD

.24***

-.57***

-.44***

Neuroticism

1.00

--

--

Agreeableness

-.43***

1.00

--

Conscientiousness

-.39***

.40***

1.00

Note. Depression = Major Depressive Disorder, Anxiety = Anxiety Disorders, ADHD =
Attention Deficit/ Hyperactivity Disorder, ODD = Oppositional Defiant Disorder, CD = Conduct
Disorder, Neuroticism = Neuroticism/Negative Affect, Agreeableness= ICID Agreeableness, and
Conscientiousness = Conscientiousness/Effortful Control.
*** p < .001. Significant findings are highlighted in bold-face type.
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Table 2. 3 Unstandardized Path Coefficients of Models where Personality Accounts for
Oppositional Defiant Disorder (ODD) Comorbidity
B

SEB

95% CI

ODD-CD Comorbidity Accounted for by Neuroticism
ODD → Neuroticism (a)

0.47

0.05

[0.38, 0.57]

Neuroticism → CD (b)

-0.09

0.04

[-0.17, -0.01]

ODD → CD via Neuroticism (ab)

-0.04

0.02

[-0.09, 0.00]

ODD-CD Comorbidity Accounted for by Agreeableness
ODD → Agreeableness (a)

-0.69

0.03

[-0.75, -0.62]

Agreeableness → CD (b)

-0.16

0.06

[-0.28, -0.05]

ODD → CD via Agreeableness (ab)

0.11

0.04

[0.03, 0.20]

ODD-CD Comorbidity Accounted for by Conscientiousness
ODD → Conscientiousness (a)

-0.46

0.05

[-0.56, -0.36]

Conscientiousness → CD (b)

-0.16

0.04

[-0.24, -0.08]

ODD → CD via Conscientiousness (ab)

0.07

0.02

[0.03, 0.12]

ODD-ADHD Comorbidity Accounted for by Conscientiousness
ODD → Conscientiousness (a)

-0.46

0.05

[-0.56, -0.36]

Conscientiousness → ADHD (b)

-0.61

0.04

[-0.69, -0.54]

ODD → ADHD via Conscientiousness (ab)

0.28

0.04

[0.21, 0.37]

ODD-Depression Comorbidity Accounted for by Neuroticism
ODD → Neuroticism (a)

0.47

0.05

[0.38, 0.57]

Neuroticism → Depression (b)

0.33

0.05

[0.23, 0.42]

ODD → Depression via Neuroticism (ab)

0.15

0.03

[0.11, 0.22]

108
ODD-depression Comorbidity Accounted for by Agreeableness
ODD → Agreeableness (a)

-0.69

0.03

[-0.75, -0.62]

Agreeableness → Depression (b)

0.29

0.07

[0.15, 0.42]

ODD → Depression via Agreeableness (ab)

-0.20

0.05

[-0.30, -0.11]

ODD-anxiety Comorbidity Accounted for by Neuroticism
ODD → Neuroticism (a)

0.47

0.05

[0.38, 0.57]

Neuroticism → Anxiety (b)

0.49

0.05

[0.39, 0.59]

ODD → Anxiety via Neuroticism (ab)

0.23

0.04

[0.15, 0.33]

ODD-anxiety Comorbidity Accounted for by Agreeableness
ODD → Agreeableness (a)

-0.69

0.03

[-0.75, -0.62]

Agreeableness → Anxiety (b)

0.48

0.07

[0.33, 0.62]

ODD → Anxiety via Agreeableness (ab)

-0.33

0.07

[-0.48, -0.19]

Note. Values for a represents the relation of ODD to the personality trait; values for b represent the
relation from the personality trait to the comorbid condition adjusting for ODD and; ab represents the
indirect effect of ODD on the comorbid condition through the proposed personality trait. 95% CIs for the
ab paths are based on bootstrapping.
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Table 2. 4 Summary of how Personality Traits Account for Variance in Disorders Commonly
Comorbid with Oppositional Defiant Disorder
Comorbid Disorders
Attention Deficit
Personality Traits

Conduct

Major Depressive

Anxiety

Hyperactivity
Neuroticism

↓

↑

↑♀

Agreeableness

↑

↓

↓

Conscientiousness

↑

↑

Note. ↑ = the traits accounts for an increase in symptoms; ↓ = the trait accounts for a decrease in
symptoms; ♀ = gender moderates how the trait accounts for the association between
Oppositional Defiant Disorder and the comorbid condition.

Table 3. 1 Internal Consistency and Descriptive Statistics

EATQ Aggression
EATQ Depressed Mood
EATQ Fear
EATQ Frustration
ICID-S Antagonism
ICID-S Fear
ICID-S Negative Affect
ICID-S Shy
ICID-S Strong Willed
CBCL Aggressive Behavior
CBCL Anxious/Depressed
CBCL Rule Breaking Behavior
CBCL Somatic Problems
CBCL Withdrawn/Depressed
C-DISC Attention Deficit/Hyperactivity Disorder
C-DISC Conduct Disorder
C-DISC Major Depressive Disorder
C-DISC Oppositional Defiant Disorder
C-DISC Separation Anxiety
C-DISC Social Phobia
Cortisol Reactivity

Boys
M
SD
2.34
0.76
2.27
0.74
2.63
0.76
3.01
0.88
2.23
1.17
2.98
1.28
3.14
1.56
2.89
1.11
3.38
1.40
5.08
5.77
3.08
3.21
2.17
2.41
1.52
2.12
1.93
2.28
5.02
4.99
0.34
0.73
0.29
1.13
1.20
1.80
0.65
1.17
0.78
1.37
0.15
0.27

Girls
M
SD
2.33
0.77
2.29
0.67
2.92
0.79
2.99
0.85
2.28
1.10
3.17
1.18
3.09
1.44
3.10
1.07
3.51
1.23
4.80
5.28
3.70
3.28
1.81
2.21
1.61
1.84
1.50
1.95
3.64
4.43
0.20
0.49
0.12
0.69
0.99
1.72
0.82
1.33
0.71
1.32
0.16
0.29

t
0.13
-0.21
-3.36
0.16
-0.34
-1.32
0.28
-1.70
-0.85
0.46
-1.71
1.42
-0.41
1.83
2.69
2.04
1.67
1.08
-1.25
0.48
-0.24

df
319
319
319
319
305
305
305
305
277.13
321
321
321
320
321
323.66
270.72
262.74
336
344
344
322

p
.893
.834
.001
.870
.731
.187
.777
.090
.395
.647
.088
.158
.686
.068
.007
.043
.096
.283
.212
.632
.808

α
.76
.65
.65
.81
.80
.79
.88
.66
.82
.90
.76
.69
.63
.70
.91
.38
.88
.81
.67
.89
N/A

Note. EATQ = Early Adolescent Temperament Questionnaire; ICID-S = Inventory of Child Individual Differences – Short Form;
CBCL = Child Behavior Checklist; C-DISC = Computerized Diagnostic Interview Schedule for Children; bolded rows are
significantly different between boys and girls at p < .05.
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Table 3. 2 Standardized Factor Loadings of Bifactor Models for Personality and Psychopathology

Variable
EATQ
Aggression
EATQ
Depressed Mood
EATQ
Fear
EATQ
Frustration
ICID-S
Antagonism
ICID-S
Fear
ICID-S
Negative Affect
ICID-S
Shy
ICID-S
Strong Willed

General
Neuroticism

Personality
Specific
Fear

.43

Specific
Irritability

General
Psychopathology

Psychopathology
Specific
Externalizing

Specific
Internalizing

.49

.65
.18

.55

.45

.38

.55

.65

.63

.45

.62
.67
.54

.58
.21
.64
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CBCL
Aggressive Behavior
CBCL
Anxious/Depressed
CBCL Rule Breaking
Behavior
CBCL
Somatic Problems
CBCL
Withdrawn/Depressed
C-DISC
ADHD
C-DISC
CD
C-DISC
MDD
C-DISC
ODD
C-DISC
Separation Anxiety
C-DISC
Social Phobia

.65

.60

.83
.47

.10
.70

.46

.18

.68

-.07

.42

.48

.23

.52

.30
.41

.30
.52

.27

.96

.38

.30

Note. EATQ = Early Adolescent Temperament Questionnaire; ICID-S = Inventory of Child Individual Differences – Short Form;
CBCL = Child Behavior Checklist; C-DISC = Computerized Diagnostic Interview Schedule for Children; ADHD = Attention
Deficit/Hyperactivity Disorder; CD = Conduct Disorder; MDD = Major Depressive Disorder; ODD = Oppositional Defiant Disorder.
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Table 3. 3 Bivariate Correlations Between Factor Scores and Cortisol Reactivity and Gender
General
Psychopathology
Specific
Externalizing
Specific
Internalizing
General
Neuroticism
Specific
Fear
Specific
Irritability
Cortisol
Reactivity
Gender

Specific
Externalizing

Specific
Internalizing

General
Neuroticism

Specific
Fear

Specific
Irritability

Cortisol
Reactivity

.15**
.08

.04

.60***

.22***

.08

.19**

-.24***

.25***

.17**

.24***

.61***♂

.04

.26***

-.15**

-.07

-.13*

-.11

-.08

-.10

-.03

.01

-.09

.04

.01

.18**

-.01

.01

Note. *** p < .001, ** p < .01, * p < .05. ♂ = correlation was stronger in boys than girls.
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Figure 3. 1 Bifactor Model of Transdiagnostic Factors

Note. EATQ = Early Adolescent Temperament Questionnaire; ICID-S = Inventory of Child Individual Differences – Short Form.
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Figure 3. 2 Bifactor Model of Psychopathology
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Note. CBCL = Child Behavior Checklist; C-DISC = Computerized Diagnostic Interview Schedule for Children;
ADHD = Attention Deficit/Hyperactivity Disorder.
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