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Abstract
The current review uses a developmental perspective to examine processes that may underlie and
partially account for the association between anxiety disorders and disruptive behavior disorders
among children and adolescents. We propose that one way to understand development of comorbid
anxiety and disruptive behavior disorders is to examine symptoms that are precursors for or part of
these syndromes, such as anxious symptoms and reactive aggression. We use a framework that
considers these issues first at the syndrome or disorder level (e.g., anxiety disorders, disruptive
behavior disorders), then at the symptom level (e.g., anxious symptoms, reactive aggression), and
finally at the risk factor level (e.g., factors associated with anxious symptoms and/or reactive
aggression). We apply various frameworks that have been put forth for understanding comorbidity
of psychological syndromes to the co-occurrence of anxiety and disruptive behavior disorders and
to the co-occurrence of reactive aggression and anxious symptoms where possible. We then identify
gaps in the literature with regard to anxiety and reactive aggression, as well as anxiety and disruptive
behavior disorders more generally. Finally, we provide a conceptual model describing how the
relation of anxiety and reactive aggression may develop into clinically identifiable, comorbid anxiety
and disruptive behavior disorders.

Comorbidity, or the co-occurrence of psychological disorders, is relatively common among
childhood psychological conditions and consequently is a critical area of research inquiry for
child and adolescent psychopathology (Angold, Costello, & Erkanli, 1999a; Caron & Rutter,
1991; Kendall & Clarkin, 1992; Klein & Riso, 1993). Consistent with the noted importance of
this issue, research to date has examined comorbid externalizing disorders (e.g., attention-
deficit/hyperactivity disorder (ADHD) and oppositional defiant disorder (ODD)), comorbid
internalizing disorders (e.g., generalized anxiety disorder (GAD) and major depressive disorder
(MDD)), and comorbid externalizing and internalizing disorders (e.g., conduct disorder (CD)
and MDD) (for a review, see Angold et al., 1999a). Nevertheless, there is a relative paucity of
research examining the association between anxiety and disruptive behavior disorders, despite
the fact that such comorbidity has important clinical and nosological implications (Drabick,
Gadow, & Loney, 2008; Flannery-Schroeder, Suveg, Safford, Kendall, & Webb, 2004; Garland
& Garland, 2001; Russo & Beidel, 1994).
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Reasons for the dearth of literature involving co-occurring anxiety and disruptive behavior
disorders are unclear. One possible reason is that positive associations between anxiety and
externalizing behaviors seem counterintuitive and are difficult to reconcile conceptually. For
instance, earlier conceptualizations of individuals with conduct problems and antisocial
behavior included a lack of fearful inhibition (Gray, 1982) and/or absence of anxiety (Cleckley,
1982), which would suggest that anxiety and disruptive behavior disorders would be unlikely
to co-occur. Yet numerous studies have noted that ADHD, ODD, and CD significantly co-
occur with anxiety disorders (e.g., GAD and separation anxiety disorder (SAD)) among
children (American Psychiatric Association, 2000; Fleitlich-Bilyk & Goodman, 2004; Ford,
Goodman, & Meltzer, 2003; Marmorstein, 2007). Moreover, such co-occurrence is three times
more likely than expected given documented base rates among community-based samples
(Angold et al., 1999a). Rates of comorbidity within clinical settings are also high. Among
children attending an anxiety disorders clinic, approximately 9% met criteria for ODD and
approximately 15% met criteria for ADHD (Kendall, Brady, & Verduin, 2001). Children and
adolescents with SAD that persisted over an 18-month period exhibited a higher prevalence of
ODD and more impairment associated with ADHD symptoms than children who met criteria
for SAD only at the initial wave of data collection (Foley, Pickles, Maes, Silberg, & Eaves,
2004). Similarly, 20%–63% of children with GAD also meet criteria for ODD or CD (Garland
& Garland, 2001; Masi et al., 2004). However, research comparing the likelihood that specific
disruptive behavior disorders co-occur with anxiety disorders suggests that children with ODD
are at greater risk for comorbid anxiety disorders, as compared to those with CD (Maughan,
Rowe, Messer, Goodman, & Meltzer, 2004).

To understand why anxiety and disruptive behavior disorders co-occur, we examine comorbid
anxiety and disruptive behavior disorders using several lines of inquiry in this review. We
propose that one way to understand co-occurring anxiety and disruptive behavior disorders is
to examine precursors or earlier manifestations of these conditions, which could provide an
important adjunct to research that examines the co-occurrence of diagnostic syndromes. We
also suggest that examining the relations between anxiety symptoms and reactive aggression,
as well as risk factors that may be associated with both anxiety symptoms and reactive
aggression, could be useful for understanding the precursors of comorbid anxiety and
disruptive behavior disorders. Among children, reactive aggression (also called affective,
defensive, or “hot blooded” aggression) refers to angry, explosive, and often emotionally
dysregulated responses to perceived offenses or frustrations (Card & Little, 2006; Dodge,
1991). Reactive aggression can be self- or other-directed, accompanied by anger or fear, and
characterized by high levels of arousal (Vitiello & Stoff, 1997). Reactive aggression can be
contrasted with proactive aggression, which does not require provocation or anger, and
involves deliberate acts directed toward obtaining desired goals (Dodge, 1991).

We focus on anxiety symptoms and reactive aggression for several reasons. First, anxiety
symptoms and reactive aggression consistently are related among children (Card & Little,
2006; Marsee, Weems, & Taylor, 2007; Vitaro, Brendgen, & Tremblay, 2002). For instance,
reactively aggressive children and adolescents are rated as more anxious than their proactively
aggressive and non-aggressive counterparts (Vitaro et al., 2002). Second, reactive aggression
is associated with each of the disruptive behavior disorders in childhood (ADHD, ODD, and
CD; Dodge, Lochman, Harnish, Bates, & Pettit, 1997; Waschbusch et al., 2002; Waschbusch,
Willoughby, & Pelham, 1998), which suggests that reactive aggression may be an important
component or correlate of disruptive behavior disorders. Proactive aggression also co-occurs
with these disruptive behavior disorders. However, it is less likely that proactive aggression,
which is associated with callous and unemotional traits (Frick, Cornell, Barry, Bodin, & Dane,
2003; Frick, Lilienfeld, Ellis, Loney, & Silverthorn, 1999; Marsee & Frick, 2007), is associated
with anxiety symptoms, particularly given that callous and unemotional traits are negatively
associated with anxiety symptoms (Frick et al., 1999). Third, anxiety symptoms and reactive
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aggression have similar child-specific correlates, such as difficult temperamental styles (Ortiz
& del Barrio Gandara, 2006; Shaw, Keenan, Vondra, Delliquadri, & Giovannelli, 1997);
autonomic hyperarousal (Hubbard et al., 2002; van Goozen et al., 1998); and hypervigilance
to threatening stimuli (Beck & Emery, 1985; Dodge & Coie, 1987; Ingram & Kendall, 1985).
These findings suggest that the child-specific correlates of, or processes underlying, the co-
occurrence of anxious symptoms and reactive aggression may partly explain the presence of
comorbid anxiety disorders and disruptive behavior disorders among children.

Given the relative paucity of research evaluating co-occurring anxiety and disruptive behavior
disorders, we used a more broad and inclusive approach for identifying relevant studies. The
following disruptive behavior disorders are included in the current review: ADHD, which is
characterized by problems with attention, hyperactivity, and impulsivity; ODD, which is
defined by a pattern of negativistic, hostile, and oppositional behaviors toward adults; and CD,
which involves a pattern of behavior in which the rights of others and societal norms are
violated (APA, 2000). Anxiety conditions central to the current review include GAD, which
is characterized by excessive anxiety and worry in multiple domains of the child’s life, and
SAD, which involves developmentally inappropriate, excessive, and persistent worry about
separation from attachment figures (APA, 2000). Although other anxiety disorders (e.g., social
phobia) could have been included in this review, we chose to focus on SAD and GAD for
several reasons. First, there is less of a literature explicitly examining the development of social
phobia in childhood, relative to SAD and GAD. Second, reviews of previous literature suggest
that social phobia may have different developmental underpinnings, as compared to other
childhood anxiety disorders (Neal & Edelmann, 2003).

The Current Review
In the current review, we synthesize a variety of literatures (e.g., child clinical psychology,
developmental psychology, developmental psychopathology, and psychophysiology) in an
effort to develop a conceptual model that links anxiety and disruptive behavior disorders. We
included studies that involve both the co-occurrence of syndromes (e.g., anxiety and disruptive
behavior disorders) and symptoms (e.g., anxious and aggressive symptoms). We considered
studies examining anxious and aggressive symptoms given the fact that few children exhibit
prototypical cases of mental disorders (Kaplan, Dewey, Crawford, & Wilson, 2001), as well
as suggestions that the development of comorbidity may be better understood from a
dimensional (e.g., symptom) as opposed to categorical (e.g., syndrome) framework
(Bogenschutz & Nurnberg, 2002). A dimensional framework could be useful for understanding
co-occurring syndromes if relatively little is known about etiological processes underlying the
comorbid conditions (Klein & Riso, 1993), as is the case with co-occurring anxiety and
disruptive behavior disorders. Last, children who exhibit externalizing and anxiety symptoms,
but do not meet diagnostic criteria for the associated disorders, often experience significant
impairment, even at subthreshold levels (Angold, Costello, Farmer, Burns, & Erkanli,
1999b). Thus, in combination with a categorical approach, a dimensional approach and
consideration of symptoms could be fruitful for developing a model for the co-occurrence of
disruptive behavior and anxiety disorders.

We also provide a critical examination of potential reasons for the co-occurrence of anxiety
symptoms and reactive aggression in the current review. The framework used relies on
explanations for the co-occurrence of psychological disorders (Angold et al., 1999a; Caron &
Rutter, 1991; Klein & Riso, 1993), which we applied to co-occurring anxiety and disruptive
behavior disorders, as well as co-occurring anxiety symptoms and reactive aggression where
feasible. Furthermore, we identify gaps in the literature with regard to anxiety and reactive
aggression, as well as anxiety and disruptive behavior disorders more generally. We then
provide a conceptual model describing how co-occurring anxiety symptoms and reactive
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aggression may develop into comorbid anxiety and disruptive behavior disorders. Finally, we
present clinical implications of the conceptual model and directions for future research.

Comorbidity Explanations
Various authors have suggested frameworks for conceptualizing comorbidity of psychological
syndromes among children (Angold et al., 1999a; Caron & Rutter, 1991; Klein & Riso,
1993). These explanations include artifactual, methodological, and causal explanations. Little
research, however, has examined how the co-occurrence of precursors for, or symptoms
associated with, these disorders should be conceptualized. As such, we consider several
comorbidity explanations in relation to anxiety and disruptive behavior disorder syndromes,
as well as anxiety symptoms and reactive aggression. The artifactual and methodological
explanations include possibilities that comorbidity is due to chance, sampling bias, or symptom
overlap. Given the nature of these explanations, evidence for artifactual and methodological
explanations is best examined from the perspective of the categorical approach to comorbidity.
Thus, for the most part, evidence for these explanations involves research evaluating diagnostic
categories. However, the “causal” explanations stem from a more developmental framework.
These explanations include the possibilities that (a) one disorder (or set of symptoms) confers
risk for another (e.g., GAD confers risk for ODD or vice versa), and (b) shared risk processes
may account for the co-occurrence of anxiety and disruptive behavior disorders. Given the
nature of these explanations, we first review research involving diagnostic categories. We then
review research involving symptoms associated with these categories that may serve as
precursors for these disorders. Consideration of these explanations at both the syndromal and
symptom levels should contribute to a more complete understanding of how such comorbidity
develops over time and facilitate identification of gaps in the literature that can be addressed
in future work

Artifactual Explanations
The first artifactual explanation is that comorbidity of anxiety and disruptive behavior disorders
may be due to chance. That is, if occurrence of two disorders is high, the chance of their co-
occurrence would be high as well. However, because DSM-IV anxiety and disruptive behavior
disorders co-occur at rates above chance (Angold et al., 1999a; Costello, Mustillo, Erkanli,
Keeler, & Angold, 2003; Fleitlich-Bilyk & Goodman, 2004; Ford et al., 2003; Marmorstein,
2007), this explanation cannot completely account for the comorbidity of anxiety and
disruptive behavior disorders. For instance, a review of comorbid conditions by Angold et al.
(1999a) demonstrated that the odds ratio for comorbid anxiety disorders (including GAD and
SAD) and ODD or CD was 3.1, and the odds ratio for comorbid anxiety disorders and ADHD
was 3.0. Looking at associations among disorders by developmental period, anxiety disorders
(including GAD and SAD) are significantly related to ODD among preschool-age children
(Egger & Angold, 2006). Considering middle childhood and adolescence, community-based
studies report that 8.7% of children 7–14 years of age exhibited comorbid anxiety and
disruptive behavior disorders (Fleitlich-Bilyk & Goodman, 2004). In addition, 7.7% of children
9–13 years of age met criteria for any anxiety disorder and ODD, 7.7% met criteria for any
anxiety disorder and ADHD, and 3.5 % met criteria for any anxiety disorder and CD (Costello
et al., 2003). Last, 7% of children aged 5–15 met criteria for co-occurring anxiety (including
GAD and SAD) and disruptive behavior disorders (i.e., ADHD, ODD, CD) (Ford et al.,
2003).

Very few published reports permit examination of comorbidity between specific anxiety and
disruptive behavior disorders. Similar to the research reviewed already, results from the
Methods for the Epidemiology of Child and Adolescent Mental Disorders study indicate that,
using DSM-III-R diagnostic criteria, ADHD, ODD, and CD are often comorbid with anxiety
disorders (considered as a group) among children and adolescents (Marmorstein, 2007).
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However, findings also suggest distinct relations among each of the disruptive behavior and
anxiety disorders. Specifically, ODD and ADHD were related to both GAD and SAD, whereas
CD only was associated with GAD. Odds ratios ranged from 2 to 7, again suggesting greater
than chance associations among these disorders (Marmorstein, 2007).

Taken together, epidemiological and community-based studies involving multiple versions of
the DSM suggest that anxiety and disruptive behavior disorders co-occur at above chance rates.
In addition, ODD and ADHD are more consistently related to anxiety disorders (particularly
GAD and SAD) than CD. There are a couple potential reasons for these different patterns of
associations. First, avoidance, which is a core feature of several anxiety disorders, may manifest
as opposition to complying with developmentally appropriate expectations. Thus, children who
engage in avoidance may be more likely to evidence comorbid ODD, as opposed to CD,
symptoms (Drabick et al., 2008; Garland & Garland, 2001). Second, reactive aggression is
more likely to be associated with ODD and/or ADHD, whereas proactive aggression is more
likely to be associated with CD (Card & Little, 2006; Vitaro, Gendreau, Tremblay, & Oligny,
1998). Children with CD who exhibit reactive aggression consequently may be more likely to
experience comorbid anxiety symptoms than children with CD who primarily exhibit proactive
aggression (Frick et al., 1999). Regardless of the reasons for these different patterns of
associations, it is clear that the comorbidity of disruptive behavior and anxiety disorders cannot
be attributed to chance, and consideration of alternative explanations is necessary.

A second artifactual reason for the overlap between anxiety and disruptive behavior disorders
is sampling bias. Clinic-based samples are more likely to include children and adolescents with
comorbid conditions than youth who do not attend a clinic, as the probability of seeking
treatment is greater among individuals with more than one disorder (Ferro & Klein, 1997).
Clinic samples thus can produce artificially elevated rates of comorbidity (Angold et al.,
1999a; Klein & Riso, 1993). It should be noted that disparate rates of comorbidity can be
obtained in non-clinical samples as well. For example, in a self-selected or volunteer
community sample, information on individuals who choose not to participate is typically
unavailable. Therefore, rates of comorbidity may be biased because of the individual’s ability
to select into or out of the sample. Nevertheless, as presented above, prevalence rates for co-
occurring anxiety and disruptive behavior disorders that exceed chance have been found
consistently among epidemiological samples of children and adolescents (Costello et al.,
2003; Fleitlich-Bilyk & Goodman, 2004; Ford et al., 2003; Marmorstein, 2007). Thus,
sampling biases cannot fully account for the co-occurrence of disruptive behavior and anxiety
disorders either.

A third artifactual explanation for comorbidity involves symptom overlap among diagnostic
categories (Angold et al., 1999a; Klein & Riso, 1993). Because disorders can be manifested
heterogeneously and include symptoms often associated with other disorders, observed
comorbidity may be a function of symptom overlap. This explanation is unlikely to account
for comorbid anxiety and disruptive behavior disorders, as few symptoms are similar across
these diagnostic categories. However, one potential area of overlap that is not readily apparent
from these syndromes involves avoidance and oppositional behaviors, which are typically
associated with anxiety disorders and ODD, respectively. This area of potential overlap can
lead to an artifactual comorbidity, stemming from differences in informant perspectives (De
Los Reyes & Kazdin, 2005; Drabick et al., 2008). For instance, refusing to comply with an
adult request may be seen as indicative of child oppositionality, or alternatively, this refusal
may be attributed to the child’s anxiety about engaging in a task. For a child who evidences
anxiety with regard to multiple domains of functioning (and thus manifests oppositional or
avoidant behavior in multiple circumstances), it may be difficult to differentiate oppositional
from anxious/avoidant behavior (Drabick et al., 2008). Thus, differences in informant
attributions may result in labeling the same child behavior (e.g., refusal to do a task) as an
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example of a symptom that is typically associated with different syndromes (e.g., ODD vs.
GAD). A recent study examining this issue with regard to co-occurring ODD and GAD
symptoms demonstrated viability of cross-informant, mixed comorbidity (i.e., the child meets
criteria for multiple disorders, but informants endorse symptoms that are consistent with
different disorders; Drabick et al., 2008). Specifically, approximately 11% of this clinic-based
sample met criteria for cross-informant, mixed comorbid ODD and GAD, with 5% meeting
criteria for teacher-rated ODD and mother-rated GAD and 6% meeting criteria for teacher-
rated GAD and mother-rated ODD. This study thus suggests that co-occurring ODD and GAD,
whether considered within or between informants, may partially stem from informants’
interpreting particular symptoms differently. Although this is a potentially important
methodological issue to consider in research involving dimensional approaches to comorbidity
and multiple informants of child symptoms, it is less likely that this methodological factor
affects rates of co-occurring anxiety and disruptive behavior disorders derived from diagnostic
interviews.

Taken together, these artifactual explanations are not sufficient to account for co-occurring
anxiety and disruptive behavior disorders. Thus, evaluation of alternative explanations is
necessary. Three additional explanations that may be relevant for co-occurring anxiety and
disruptive behavior disorders include: (1) anxiety disorders confer risk for disruptive behavior
disorders, (2) disruptive behavior disorders confer risk for anxiety disorders, and (3) shared
risk processes account for their co-occurrence. One of the goals of this review is to examine
both syndromes and symptoms; consequently, research involving anxiety and disruptive
behavior disorders, as well as anxiety symptoms and reactive aggression that may be
components or correlates of these disorders, is considered for each explanation where possible.

Anxiety Precedes Disruptive Behavior
The first explanation, which states that anxiety disorders confer risk for disruptive behavior
disorders, is also consistent with the possibility that the presence of an anxiety disorder may
lower the threshold for the expression of a disruptive behavior disorder. For example, if a child
has subthreshold ODD symptoms, onset of an anxiety disorder may exacerbate oppositional
or noncompliant behaviors, leading to a subsequent ODD diagnosis. When considering
research that examines these conditions at the level of the disorder, this explanation has
received support in clinic-based samples. Among children 8–17 years of age with SAD, Foley
et al. (2004) reported that 19% of youth with SAD only at initial interview, and 15% of children
with SAD at both the initial and 18-month follow-up interviews, met criteria for ODD at follow-
up. In another clinical sample of children aged 5–18 diagnosed with various anxiety disorders,
including SAD and overanxious disorder (OAD; DSM-III-R version of GAD), 7.1% of children
met criteria for a disruptive behavior disorder (i.e., ADHD, ODD, and CD) at follow up (at
least 12 months after initial interview; Last, Perrin, Hersen, & Kazdin, 1996). In addition, in
an epidemiological sample of youth aged 9 to 19, Bittner et al. (2007) found that the presence
of GAD before age 13 predicted the development of CD subsequent to age 13, and the odds
ratio of this co-occurrence was 3.6.

Turning from the syndrome to symptom level, anxiety symptoms reportedly precede reactive
aggression. Anxiety symptoms assessed at age 6 are prospectively related to reactive
aggression at ages 10 to 12 (Vitaro et al., 2002). Ialongo, Edelsohn, Werthamer-Larsson, and
Kellam (1994) also found a positive relation between anxious symptoms in the fall of first
grade and aggressive behaviors in the spring of first grade, even after controlling for initial
levels of aggression. One possible explanation for why anxiety may confer risk for the
development of reactive aggression is the frustration-aggression model (Polman, Orobio de
Castro, Koops, van Boxtel, & Merk, 2007). This model proposes that reactive aggression results
from frustration. In addition, this frustration and associated negative emotions (e.g., anxiety,
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anger) stem from blocking of the individual’s goals (e.g., withdrawing from an anxiety-
provoking situation). The model also proposes that the level of frustration and aggressive
impulses are proportional to the importance of the blocked goal (Dollard, Doob, Miller,
Mowrer, & Sears, 1939). That is, the more important the goal (e.g., the greater the desire for
withdrawal), the greater the frustration and subsequent aggression if the goal is blocked. In this
way, anxiety may lead to reactive aggression, as a result of the individual’s inability to avoid
or withdraw from a particular situation.

One line of work that may be relevant for the frustration-aggression model is research
examining response times among anxious and/or impulsive adults. After being punished,
anxious individuals respond more quickly than impulsive and comparison individuals (Barratt
& Patton, 1983; Milich & Kramer, 1984). This notion of “anxious impulsivity” may seem
incompatible with the more typical description of anxious individuals as withdrawn and over-
inhibited. Nevertheless, the individual’s tendency to withdraw may be overcome by previous
experiences or situational constraints that preclude inhibition or withdrawal. For instance, using
a laboratory task for which the participant was instructed to trace a circle as slowly as possible
without stopping, Wallace and Newman (1990) found that the response times for anxious
individuals and for impulsive individuals did not differ when the game involved the risk of
punishment (e.g., losing $3.00). However, impulsive individuals exhibited faster response
times than anxious individuals when they could obtain a reward (e.g., $3.00; Wallace &
Newman, 1990). These findings suggest that in punishment conditions where the individual
cannot withdraw, anxious individuals may respond similarly to impulsive individuals.
Moreover, this tendency among anxious individuals to respond impulsively in negatively
valenced (e.g., punishment) situations may be an over-learned, inflexible response that could
stem from difficulty regulating negative emotions (Newman & Wallace, 1993). Consequently,
anxious individuals may respond impulsively when they experience heightened levels of
negative emotion.

Though speculative, when applied to co-occurring anxiety symptoms and reactive aggression
among children, anxious children may be more likely to respond impulsively in contexts that
elicit negative emotions (e.g., situations that may lead to punishment). Over time, this response
tendency may develop into an inflexible, maladaptive pattern of responding to situations that
elicit negative emotions. One example of this type of inflexible responding may be a tendency
to engage in reactive aggression. Reactive aggression is thought to be, in part, the result of an
over-learned, impulsive style of responding to perceived provocations (Dodge et al., 1997). To
illustrate this possibility, if an anxious child is provoked by another child, he or she may
experience heightened levels of negative emotions that may be difficult to regulate. If the
anxious child is unable to withdraw from the situation because peers block an escape route,
the anxious child consequently may engage in reactive aggression, as would be consistent with
the frustration-aggression model.

Disruptive Behavior Precedes Anxiety
Evidence from community- and clinic-based samples also supports the second explanation,
which states that disruptive behavior disorders confer risk for anxiety disorders. Considering
research at the syndrome or disorder level, community-based studies indicated that children
with persistent ODD in preschool were at risk for developing comorbid anxiety disorders (e.g.,
SAD, GAD) in later childhood (Lavigne et al., 2001). Similarly, among a clinic-based sample
of boys, Burke, Loeber, Lahey, and Rathouz (2005) found that parent-reported ODD and
ADHD in childhood (ages 7–12) predicted OAD in adolescence and adulthood, but OAD in
childhood did not predict ODD in adolescence. In another clinic-referred sample of preschool
boys, Speltz and colleagues reported that 7.6% of boys diagnosed with ODD, ADHD, or ODD
+ADHD at the initial time point had a comorbid anxiety disorder diagnosis at 2-year follow
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up (Speltz, McCllellan, DeKlyen, & Jones, 1999). Last, in a study that considered both
syndrome and symptom levels, externalizing problems (measured by the aggression and
delinquency subscales of the CBCL) assessed at ages 4–16 prospectively predicted anxiety
disorders (measured by a structured diagnostic interview) approximately 14 years later (Roza,
Hofstra, van der Ende, & Verhulst, 2003).

Considering research at the symptom level, support for reactive aggression preceding the onset
of anxiety symptoms has yet to be documented in the literature to our knowledge. Such lack
of findings may be a function of the limited amount of work concurrently examining reactive
aggression and anxiety. In a notable exception, Pihlakoski and colleagues (2006) reported that
aggression at age 3 predicted anxious-depressive symptoms at age 12 among Finnish children.
In terms of processes that may account for reactive aggression leading to anxiety, Frick and
colleagues (1999) hypothesized that engaging in antisocial behaviors may engender recurrent
state anxiety. This recurrent state anxiety may become difficult to differentiate from an anxiety
disorder over time. A second example of this potential pattern involves peer processes (e.g.,
peer rejection) as a possible mediator. Specifically, children with externalizing symptoms,
including reactive aggression, are often rejected by their peers (Dodge et al., 1997; Little &
Garber, 1995). Because peer rejection is associated with anxiety symptoms (Bell-Dolan, Foster,
& Christopher, 1995; French, 1990), it is possible that reactive aggression leads to peer
rejection, which then may lead to anxiety symptoms.

Interim Summary
In sum, research that considers anxiety and disruptive behavior disorders in both clinic- and
community-based samples provides some evidence for the explanations that (a) anxiety
disorders confer risk for the development of disruptive behavior disorders and (b) disruptive
behavior disorders confer risk for the development of anxiety disorders. Nevertheless, given
relatively limited research examining the co-occurrence of anxiety and disruptive behavior
disorders and contradictory evidence regarding patterns of their development, it is difficult to
draw firm conclusions about which disorders are more likely to precede others. Taken together,
findings suggest that ADHD and ODD in early childhood may be more likely to confer risk
for anxiety disorders, whereas GAD and SAD in later childhood and adolescence may predict
ODD and CD developing in adolescence. Critical examination of these findings raises
important questions about the timing of the onset of symptoms and of diagnostic syndromes,
however. For example, anxiety symptoms may precede the onset of disruptive behaviors and
in turn exacerbate these disruptive behavior problems. This potential series of events could
result in the apparent development of a diagnosable disruptive behavior disorder before the
development of a diagnosable anxiety disorder. Such possibility suggests that a focus on onset,
development, and exacerbation of anxiety and disruptive behavior symptoms, in addition to
consideration of the development of anxiety and disruptive behavior disorder syndromes, may
help to clarify the circumstances under which these comorbidity explanations apply to
comorbid anxiety and disruptive behavior disorders.

Turning from research involving disorders to investigations of anxiety symptoms and reactive
aggression, there is relatively greater evidence for a link from anxiety symptoms to reactive
aggression than the reverse. However, we know of only one study that examined this relation
empirically and the reverse relation, whether reactive aggression predicted anxiety symptoms,
was not examined concurrently (Vitaro et al., 2002). Though lack of a predictive relation from
reactive aggression to anxiety symptoms is counter to literature examining diagnostic
categories, this lack of findings may reflect the paucity of literature examining prospective
relations between reactive aggression and anxiety symptoms. Reactive aggression is measured
less frequently in studies examining clinical symptoms and disorders, perhaps because reactive
aggression does not fit easily into current nosological categories. When more broadly defined
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symptoms of aggression, including reactive aggression, are examined, a prospective relation
between aggression and anxiety symptoms has been found. Nonetheless, it is possible that
reactive aggression does not predict anxiety symptoms prospectively. Instead, anxiety
symptoms may exacerbate subclinical behavior problems, which may contribute to the
presence of reactive aggression and diagnosable disruptive behavior disorders. An empirical
examination of whether anxiety symptoms are more likely to precede reactive aggression or
vice versa is needed to address this issue.

Another potential confounding issue for which disorder precedes others involves typical
developmental processes and age of onset of disorders. For example, behavior problems,
particularly physical aggression, peak during the toddler to early childhood years (Broidy et
al., 2003; Tremblay & Nagin, 2005). Moreover, given the purported requisite cognitive
processes for engaging in worry and potentially other anxious cognitions, GAD may be more
likely to follow disruptive behavior disorders. Indeed, children have difficulty reasoning about
future possibilities, considering multiple threatening outcomes, and elaborating potential
negative consequences before the age of 8 (Vasey, 1993). Given these issues, ADHD and ODD
may be more likely to precede anxiety disorders in early childhood, which is consistent with
the younger age of onset for ADHD and ODD relative to most anxiety disorders (APA,
2000). Therefore, whether anxiety confers risk for disruptive behavior disorders or disruptive
behavior disorders confer risk for anxiety disorders likely depends on the symptoms and
diagnostic categories under question. As a result, future examinations of development of co-
occurring anxiety and disruptive behavior disorders should consider the roles of normative
developmental processes and evaluate associations among specific diagnostic categories rather
than broader, more heterogeneous outcomes.

Potential Shared Risk Factors
The third explanation suggests that anxiety and disruptive behavior disorders are associated
with shared and distinct risk factors, and their co-occurrence may stem from shared risk factors
(i.e., biological, psychological, and/or social factors that are shared by or common to both
anxiety and disruptive behavior disorders; Angold et al., 1999a; Caron & Rutter, 1991; Klein
& Riso, 1993). Because few studies have examined co-occurring anxiety and disruptive
behavior disorders, there is an absence of literature considering potential overlapping and/or
unique risk factors for anxiety and disruptive behavior disorders. In an effort to present findings
that could support this potential explanation, we focus on research that has identified potential
shared risk processes, as opposed to processes that are specific to, anxiety and disruptive
behavior disorders in the present review. Studies that have examined this issue suggest a role
for both child-specific (e.g., biological) and environmental factors in the association between
anxiety and disruptive behavior disorders (e.g., Gregory, Eley, & Plomin, 2004).

With regard to child-specific factors, genes involved in some aspects of dopaminergic and
serotonergic function have been implicated in the association between anxiety and disruptive
behavior disorders (Gregory et al., 2004). At this point, there is mixed evidence for associations
between childhood anxiety and serotonin alleles (i.e., short versus long; Gregory & Eley,
2007; Young, Smolen, Sallings, Corley, & Hewitt, 2003) and dopamine receptors (e.g., DRD4
alleles; Gregory & Eley, 2007; Lakatos et al., 2003). Several measures of serotonin and
dopamine activity also have been implicated in childhood disruptive behavior disorders (Lee
et al., 2007; van Goozen, Fairchild, Snoek, & Harold, 2007), suggesting potential shared
processes at the molecular genetic level.

In terms of shared environmental factors, it is likely that parent-child interactions increase risk
for anxiety and disruptive behavior disorders. Indeed, some parent-child interaction styles are
similar among families of children with anxiety and disruptive behavior disorders. For instance,
parents of anxious or aggressive children are less likely to agree with their children and are

Bubier and Drabick Page 9

Clin Psychol Rev. Author manuscript; available in PMC 2010 November 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



less likely to acknowledge positive consequences of situations, as compared to parents of non-
clinical children (Barrett, Rapee, Dadds, & Ryan, 1996; Dadds, Barrett, Rapee, & Ryan,
1996). In addition, mothers of children with anxiety or disruptive behaviors tend to display
greater and more intrusive involvement than mothers of non-clinical children (Hudson &
Rapee, 2001). Because of these parental responses, children may learn dysfunctional ways of
reacting to their environment, which place them at risk for anxiety and/or disruptive behavior
disorders. It is possible that these parenting behaviors interact with genetic risk to increase risk
for anxiety and/or disruptive behavior disorders, though future research will be necessary to
clarify whether these gene × environment interactions reliably predict co-occurring anxiety
and disruptive behavior disorders.

Another environmental factor that may serve as a shared risk process is exposure to
neighborhood violence, which is associated with both anxiety and disruptive behavior disorders
(Attar, Guerra, & Tolan, 1994; Gorman-Smith & Tolan, 1998; Guerra, Huesmann, & Spinder,
2003; Martinez & Richters, 1993; Singer, Anglin, Song, & Lunghofer, 1995; Youngstrom,
Weist, & Albus, 2003). Children exposed to neighborhood violence may model aggressive
behavior, which leads to positive outcome and efficacy beliefs for aggression and the
perception that aggression is an appropriate response to ambiguous peer provocation (Schwartz
& Proctor, 2000). Thus, exposure to neighborhood violence may confer risk for disruptive
behavior disorders. In contrast, anxiety disorders may result from exposure to neighborhood
violence if the neighborhood violence is perceived as uncontrollable, which consequently
induces greater fear (Chorpita & Barlow, 1998). Regardless of the mechanism, however, it
likely that a child’s perception of neighborhood danger confers risk for both anxiety and
disruptive behavior disorders.

Given our proposal that the association between anxiety symptoms and reactive aggression
may help to explain the co-occurrence of anxiety and disruptive behavior disorders, we also
consider potential risk factors that may underlie co-occurring anxiety symptoms and reactive
aggression. At this point in time, we are not aware of any studies that have explicitly evaluated
shared risk factors for anxiety symptoms and reactive aggression. However, when examined
independently, there are several factors that have been associated with both anxiety symptoms
and reactive aggression. Although there is a number of potential shared risk processes that
could be considered, we focus on a few child-specific factors, namely difficult temperament,
information processing biases, and autonomic functioning, as they seem to have the greatest
amount of support in the literature and best illustrate our conceptual model.

First, difficult temperamental styles have been linked to both anxiety and aggression, and in
particular, reactive aggression (Ortiz & del Barrio Gandara, 2006; Shaw et al., 1997). For
example, high temperamental difficulty at age 2 predicted increased depression/anxiety scores
on the Child Behavior Checklist (CBCL; Achenbach, 1992) at age 3 (Shaw et al., 1997). In
addition, aspects of difficult temperament, such as negative emotionality, irritability, and low
frustration tolerance, have been linked to reactive aggression (Merk, 2005; Vitaro, Barker,
Boivin, Brendgen, & Tremblay, 2006; Vitaro et al., 2002). Because a difficult temperament
and negative emotionality are partly heritable, associations among temperament, anxiety, and
reactive aggression also may be partly under genetic influences (Goldsmith, Buss, & Lemery,
1997; Vitaro et al., 2002), suggesting presence of shared biological risk factors for anxiety and
reactive aggression.

Second, co-occurrence of anxiety and reactive aggression may be explained by information
processing models, which suggest that anxious and reactively aggressive children perceive
their environments in similar ways. One of the primary cognitive processes examined in
relation to anxiety is hypervigilance to threat, which is a common feature of cognitive theories
for the development of anxiety among children and adults (Beck & Emery, 1985; Ingram &
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Kendall, 1985). Anxious children show an attentional bias to emotionally threatening stimuli
(Bar-Haim, Lamy, Pergamin, Bakermans-Kranenburg, & van Ijzendoorn, 2007; Puliafuco &
Kendall, 2006; Taghavi, Neshat-Doost, Moradi, Yule, & Dalgleish, 1999; Vasey, Daleidan,
Williams, & Brown, 1995). Furthermore, anxious children tend to make threatening
interpretations when presented with ambiguous information and to attribute hostile intent to
others’ actions (Barrett, et al., 1996; Bell-Dolan, 1995; Bogels & Zitgerman, 2000; Muris et
al., 2000a; Muris, Luermans, Merckelbach, & Mayer, 2000b). Nevertheless, these information-
processing biases are not specific to a particular anxiety disorder (e.g., SAD or GAD),
suggesting that such information-processing biases may be characteristic of anxiety symptoms
more generally.

Aggressive children also exhibit information-processing biases (Crick & Dodge, 1994). In
comparison with their non-aggressive peers, aggressive children encode ambiguous cues as
hostile and/or neglect to encode nonhostile cues (Dodge, Bates, & Pettit, 1990a); display a bias
toward making hostile attributions of intent (Dodge et al., 1990a; Dodge, Price, Bachorowski,
& Newman, 1990b; Orobio de castro, Veerman, Koops, Bosch, & Monshouwer, 2002); and
select dominance- and revenge-related goals (Hughes, Meehan, & Cavell, 2004).
Subsequently, aggressive children generate more maladaptive responses, are more confident
in their ability to enact those maladaptive responses, and are more likely to expect their
aggressive behavior to result in a desirable outcome (e.g., obtaining rewards, decreasing
aversive treatment from others, and/or facilitating more positive self-evaluations; Asarnow &
Callan, 1985; Crick & Ladd, 1990; Dodge & Frame, 1982; Dodge & Newman, 1981).

Studies comparing cognitive biases among anxious vs. aggressive children indicate that anxiety
and aggression are associated with biases across multiple stages of information processing,
including hypervigilance for threat-related cues, negative interpretations of social situations,
and hostile attributions (e.g., Reid, Salmon, & Lovibond, 2006). In addition, research
comparing information-processing biases associated with reactive vs. proactive aggression
indicates that biases exhibited by reactively aggressive children are similar to biases observed
among anxious children. For instance, reactively aggressive children tend to interpret peers’
behaviors as more hostile and to react with aggression more frequently when faced with
ambiguous provocations compared to proactively aggressive children (Dodge & Coie, 1987).

Third, autonomic hyperarousal (indexed by increased sympathetic nervous system activity) in
stressful situations is a shared correlate of both reactive aggression and anxiety (Hubbard et
al., 2002; Tyson, 1998) and may explain their co-occurrence. Generally speaking, the
sympathetic nervous system regulates involuntary reactions to stress (e.g., increased heart and
breathing rates) and prepares the body for action in the context of stressors (Beauchaine,
2001). Given that the ability to regulate emotional and physiological arousal influences what
a child notices and processes about a social situation (Lemerise & Arsenio, 2000), this
autonomic hyperarousal may lead reactively aggressive and/or anxious children to become
overly focused on their heightened physiological arousal in social situations. As a result,
children who are autonomically hyperaroused may be more likely to make hostile
interpretations of social situations because their self-focus interferes with their ability to
identify social and emotional cues in others. Thus, autonomic hyperarousal and subsequent
hostile interpretations of social situations may confer risk for reactive aggression and/or
anxiety.

Although associations between increased autonomic arousal and reactive aggression have been
demonstrated, these findings are incongruent with most research examining the autonomic
profiles of children with disruptive behavior disorders. For example, Beauchaine and
colleagues have shown that children who meet diagnostic criteria for ODD or CD exhibit
attenuated sympathetic activity while resting and during a task, and children with comorbid

Bubier and Drabick Page 11

Clin Psychol Rev. Author manuscript; available in PMC 2010 November 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



ADHD and CD exhibit attenuated parasympathetic activity at baseline and during a task
(Beauchaine, Katkin, Strassberg, & Snarr, 2001; Crowell et al., 2006). These discrepancies
among autonomic profiles for children with reactive aggression vs. children with disruptive
behavior disorders are notable given that children with disruptive behavior disorders often
exhibit high levels of reactive aggression (Kempes, Matthys, Maassen, van Goozen, & van
Engeland, 2006). Unfortunately, limited research explicitly examines the inconsistent findings
among autonomic activity, reactive aggression, and disruptive behavior disorders. As a result,
models developed to account for the physiological underpinnings of both reactive aggression
and disruptive behavior disorders hold less weight than they would if the contradictions were
incorporated into theoretical explanations. One explanation for this contradiction is that
children who evidence high levels of reactive, as opposed to proactive, aggression also may
exhibit elevated rates of anxiety symptoms. As such, these children also may experience greater
autonomic hyperarousal than children with predominantly externalizing symptoms (including
both proactive and reactive aggression). In support of this possibility, van Goozen and
colleagues (1998) reported that boys with co-occurring ODD and anxiety symptoms had
stronger autonomic responses to a frustration induction task than boys with only ODD. Future
research will be necessary to determine whether this explanation can partly account for the
discrepant findings between disruptive behavior disorders (syndrome level) and reactive
aggression (symptom level).

Taken together, there are several possible shared factors that may account for the co-occurrence
of anxiety and disruptive behavior disorders, as well as anxiety symptoms and reactive
aggression. When examining anxiety and disruptive behavior disorders, studies have
implicated both genetic and shared environmental influences (e.g., parent-child interactions,
exposure to neighborhood violence). When considering anxiety symptoms or reactive
aggression, studies have suggested that a difficult temperamental style, a tendency to perceive
situations as threatening and to make hostile attributions, and heightened autonomic arousal
in stressful social situations may place a child at increased risk for both anxiety symptoms and
reactive aggression. Although this possibility remains to be tested, we hypothesize that, over
time, these shared processes may contribute to and exacerbate symptoms of anxiety and
reactive aggression and consequently lead to clinically identifiable comorbid anxiety and
disruptive behavior disorders among children. It is also likely that these shared processes
interact with contextual factors to increase a child’s risk for or buffer against the development
anxiety and reactive aggression.

Unfortunately, usefulness of these purported shared risk factors for understanding co-occurring
anxiety and disruptive behavior disorders, as well as co-occurring anxious symptoms and
reactive aggression, is limited. First, these risk factors are not specific to these childhood
symptoms or disorders, which limits their usefulness for etiological and intervention models
for comorbid anxiety and disruptive behavior disorders (Steinberg & Avenevoli, 2000). Thus,
future research is required to determine whether these risk processes exhibit more distal
associations with disruptive behavior and anxiety disorders, or whether they are more
specifically associated with anxiety symptoms and reactive aggression. Second, presuming
these are “shared” risk factors is arbitrary in that these factors have not been effectively tested
in other viable roles, such as mediators or moderators. For example, hostile attribution biases
may mediate or moderate the effects of anxiety symptoms on reactive aggression, or the effects
of ODD on GAD. It also is plausible that these factors each play a role in the development of
co-occurring symptoms or disorders, but their effects differ depending on when they are
experienced. Research that permits comparisons of multiple roles (e.g., shared process,
mediator, moderator) within the same sample could provide a greater understanding of the
effects of these processes on co-occurring anxiety and disruptive behavior disorders, and thus
inform etiological and intervention models.
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Gaps in the Literature
Given the relatively small body of literature examining the co-occurrence of anxiety and
disruptive behavior disorders, there are several gaps that limit the understanding of these
comorbid conditions. First, there is limited knowledge as to developmental pathways of co-
occurring anxiety and disruptive behavior disorders. In terms of age, anxiety and disruptive
behavior disorders tend to be more strongly associated among younger, as compared to older,
youth in both community- and clinic-based samples (Bird, Gould, & Staghezza, 1993; Card &
Little, 2006; Russo & Beidel, 1994). Given this age effect, future research should examine
reasons for decreased associations between anxiety and disruptive behavior disorders over
time. One possibility is that younger children may be more likely to express their anxiety by
refusing to comply with commands or by acting oppositionally, whereas older children may
be able to express their anxiety more directly or cope with their anxiety in a more socially
acceptable way. This possibility is supported by evidence that language and verbal abilities
develop as children age, and these abilities may facilitate anxiety expression and emotion
regulation strategies (Wellman, Harris, Banerjee, & Sinclair, 1995).

Another critical gap is limited knowledge regarding how sex differences in prevalence rates
for anxiety and disruptive behavior disorders affect their comorbidity. Anxiety disorders are
generally more common among girls, whereas disruptive behavior disorders are more common
among boys (Costello, Egger, & Angold, 2005; Simonoff et al., 1997). However, at the level
of individual anxiety diagnoses, sex differences in prevalence rates are generally small
(Costello et al., 2005). Recent studies suggest that, compared to boys, girls who meet criteria
for a psychological disorder in childhood are more likely to develop a second, distinct condition
in addition to their index condition (Costello et al., 2003), which suggests that girls may be
more likely to develop co-occurring anxiety and disruptive behavior disorders. Nevertheless,
in terms of ADHD, compared to girls, boys who met diagnostic criteria for DSM-III-R attention
deficit disorder with hyperactivity were more likely to receive a co-diagnosis of anxiety
(Livingston, Dykman, & Ackerman, 1990), and boys with ADHD were more likely to meet
criteria for comorbid anxiety disorders as they age (Brown, Maden-Swain, & Baldwin,
1991). Given that boys exhibit higher levels of ADHD symptoms in childhood (APA, 2000;
Gaub & Carlson, 1997), this sex difference in co-occurring ADHD and anxiety may be a result
of higher base rates of ADHD among boys (APA, 1994, 2000).

Using similar reasoning, because adolescent girls are more likely to demonstrate anxiety
disorders than boys, girls may experience greater risk for the comorbidity of anxiety with ODD
and anxiety with CD than boys. In support of this possibility, Loeber and Keenan (1994)
reported results from the Ontario Child Health Study in which 31.3% of 4–11 year old girls
and 48.1% of 12–16 year old girls with CD met criteria for “neurosis” (i.e., OAD, SAD, and/
or obsessive compulsive disorder), whereas less than 20% of 4–16 year old boys exhibited
comorbid anxiety and CD. Moreover, Maughan et al. (2004) indicated that ODD independently
contributed to the prediction of anxiety among girls, but not boys. Last, Foley et al. (2004)
demonstrated that girls with SAD evidenced higher levels of ODD symptoms at a later time
point than boys with SAD. Thus, these results suggest greater risk among boys for the
comorbidity of anxiety and ADHD, and among girls for the comorbidity of anxiety with ODD
and anxiety with CD. We know of only one study that has explicitly examined sex differences
in multiple disruptive behavior and anxiety disorders. Marmorstein (2007) reported that among
9–17 year old youth, DSM-III-R disruptive behavior disorders (i.e., ADHD, ODD, and CD)
were associated with a range of anxiety disorders, including GAD and SAD, among boys. In
contrast, among girls, disruptive behavior disorders were primarily associated with GAD.
Differences in the results of Marmorstein (2007), compared to Maughan et al. (2004) and Foley
et al. (2004), could be related to the use of different DSM criteria, as well as differences in
sampling methods. As a result, studies using the most recent DSM criteria and including both
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sexes may be more likely to report sex differences among children with co-occurring anxiety
and disruptive behavior disorders.

Turning from research involving syndromes to a consideration of symptoms, similar rates of
reactive aggression among boys and girls have been found in clinic-based samples (Connor,
Steingard, Anderson, & Melloni, 2003). However, correlates related to reactive aggression
may differ by sex. For instance, reactive aggression was related to increased levels of
hyperactive/impulsive symptoms among clinic-referred boys (Connor et al., 2003), which may
partially explain why ADHD and anxiety are more consistently associated among boys than
girls. In comparison, community-based studies have found that boys exhibit higher rates of
reactive aggression than girls (Salmivalli & Nieminen, 2002). Despite the difference in rates
of reactive aggression, there is a significant relation between reactive aggression and anxiety
among both boys and girls in non-referred samples (Marsee et al., 2007), suggesting that
differences in base rates of reactive aggression may not impact rates of co-occurring symptoms
among boys and girls. In sum, there appear to be sex differences among children with co-
occurring anxiety and disruptive behavior disorders; though, sex differences depend on the age
of the child. In contrast, there is less evidence for sex differences among children exhibiting
anxiety symptoms and reactive aggression. Future research should more specifically consider
the role of sex differences in this comorbid condition.

Conceptual Model
Combining literature for reactive aggression and anxiety symptoms, we developed a potential
conceptual model for the co-occurrence of anxiety and disruptive behavior disorders (Figure
1). Specific risk factors, such as the child’s temperament (e.g., presence of negative
emotionality, irritability, and low frustration tolerance), tendency for autonomic hyperarousal,
hypervigilance to threat, and hostile interpretations of situations, may predispose the child to
experience negative emotional responses (e.g., anxiety and fear) more frequently and in more
situations than an individual without these characteristics. In situations that engender negative
emotions, children who are anxious and/or fearful may manifest an impulsive response style
that over time may become more frequent and automatic. When this relatively inflexible
response pattern is coupled with situational constraints such as not being able to avoid feared
or threatening experiences, the child may be more likely to exhibit significant anxiety
symptoms and/or reactive aggression. For example, in the case of SAD, the child attempts to
avoid separation from his or her caregiver. Given that even the thought of separation from the
caregiver can lead to significant anxiety, the child could become argumentative and defiant
when separation from the caregiver is expected. The child’s use of defiant behavior could
become a more frequent and consistent pattern, and over time, the child may engage in defiant
behavior even when separation is not imminent.

At this point, it is unclear whether anxiety symptoms and reactive aggression develop
concurrently or whether one precedes the other. In terms of the latter possibility, an anxious
child may perceive his or her environment and others as threatening, which may lead the child
to act in a hostile or reactively aggressive way when provoked. Alternatively, a reactively
aggressive child who is rejected by peers may develop a fear or concern of future rejections.
This fear of rejection may manifest as anxiety and generalize to multiple situations and
contexts. Nevertheless, although these underlying symptoms and potential mechanisms (e.g.,
social information processing biases, peer rejection) require further examination, it is
hypothesized that once anxiety and reactive aggression co-occur, the risk of developing
clinically identifiable comorbid anxiety and disruptive behavior disorders increases
substantially. Future research will be necessary to evaluate this conceptual model and to
determine whether associated factors act as mechanisms, risk factors, correlates, or sequelae
for these symptoms and disorders. Future investigations also will be necessary to determine
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whether and/or how contextual factors interact with specific risk factors to either increase risk
for or buffer against the development of these co-occurring symptoms and disorders.

Clinical Implications
Despite possible assumptions that rates of overlap may be relatively low, it is important for
clinicians to assess for both disruptive behavior and anxiety disorders, as well as for anxiety
symptoms and reactive aggression, among children and adolescents. A comprehensive
conceptualization of the processes underlying and maintaining a child’s behaviors must also
consider the interplay among different sets of problems. For example, a child’s oppositional
behavior may be due to avoidance associated with separation anxiety. Thus, including
functional analysis when assessing a child’s externalizing and anxiety symptoms would be
useful to determine the antecedents and consequences of particular behaviors, in addition to
possible maintaining or exacerbating roles of the co-occurring symptoms. Evaluating
information from multiple informants who can speak to the child’s behavior in various settings
is also important.

From a prevention perspective, identification of co-occurring anxiety symptoms and reactive
aggression among young children may enable clinicians to target children who are at significant
risk for developing comorbid anxiety and disruptive behavior disorder diagnoses. Early
identification of these risk factors and symptom correlates may facilitate recognition of children
who could benefit from early intervention, potentially preclude or mitigate these syndromes
and co-occurring conditions, minimize the significant impairment that is often associated with
comorbid disorders, and aid clinicians in selecting treatment strategies and targets for
intervention (Kendall et al., 2001).

In terms of treatment of youth with comorbid anxiety and disruptive behavior disorders,
intervention studies involving children with primary anxiety or primary disruptive behavior
disorders suggest several possible strategies. First, cognitive-behavioral approaches for the
treatment of anxiety, in which youth are taught ways to deal with their anxiety and are exposed
to feared cues, have resulted in significant improvements (Kendall, 1994; Kendall et al.,
1997, 2001). Similarly, treatments for externalizing problems, such as parent-child interaction
therapy, parent management training, and the Incredible Years series, also are associated with
significant improvements in externalizing behaviors (Brestan & Eyberg, 1998; DeGarmo,
Patterson, & Forgatch, 2004; Farmer, Compton, Burns, & Robertson, 2002; Webster-Stratton
& Hammond, 1997; Webster-Stratton, Hollinsworth, & Kolpacoff, 1989). Nevertheless, few
studies have examined the impact of comorbid anxiety or disruptive behavior disorders on
treatment outcome. It has been suggested that the presence of comorbid conditions reduces the
effectiveness of a specific treatment on a primary disorder because comorbid diagnoses are
associated with greater impairment and severity of symptoms and may interfere with the
effectiveness of the treatment on the primary condition. However, several studies have
examined treatments for youth with comorbid anxiety and disruptive behavior disorders (Chase
& Eyberg, 2008; Flannery-Schroeder et al., 2004; Kendall et al., 2001; Levy, Hunt, & Heriot,
2007; Rapee, 2003). Flannery-Schroeder et al. (2004), Kendall et al. (2001), and Rapee
(2003) all documented significant improvements as a result of participation in anxiety-based
treatments among anxious children with and without comorbid disruptive behavior disorders.
In addition, Kendall et al. (2001) noted that the rate of ODD post-treatment was 1.8% (reduced
from 9.2%). Similarly, Chase and Eyberg (2008) reported that among children with comorbid
ODD and SAD, parent-child interaction therapy led to significant declines in both ODD and
SAD symptoms following intervention. Levy et al. (2007) explicitly examined a treatment
designed to address both anxiety and externalizing behaviors. In this study, strategies targeting
anger and aggression were added to the “Cool Kids” anxiety treatment program (Rapee,
Wignall, Hudson, & Schniering, 2000). Comparisons involved the original Cool Kids program

Bubier and Drabick Page 15

Clin Psychol Rev. Author manuscript; available in PMC 2010 November 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



with the combined Cool Kids + anger/aggression program. Strategies for anger and aggression
included self-management, self-reflection, and self-monitoring skills. Both programs led to
significant improvements (symptom decrements) on measures of child internalizing symptoms
and parent-reported externalizing problems, indicating that children’s internalizing and
externalizing problems decreased even when they received a treatment program targeting
anxiety only (Levy et al., 2007).

Taken together, these findings suggest that treatments for anxiety disorders can be successful
in reducing co-occurring externalizing symptoms among children and, similarly, treatments
for externalizing or disruptive behavior disorders can reduce the frequency of co-occurring
anxiety symptoms. Furthermore, these results suggest that the processes underlying anxiety
may play a role in the onset and/or maintenance of externalizing behaviors, and that processes
underlying externalizing symptoms also may play a role in the onset and/or maintenance of
anxiety symptoms. It will be beneficial for future research to examine the components of
treatment that lead to change in both anxiety and externalizing symptoms among children to
identify factors associated with successful treatment of these comorbid conditions.

Conclusions and Directions for Future Research
Despite apparent topographic differences, anxiety and disruptive behavior disorders co-occur
at above chance rates among children and adolescents according to epidemiological and
community-based studies (Angold et al., 1999a; Costello et al., 2003; Ford et al., 2003).
Nevertheless, there is limited literature examining why these disorders co-occur. Although
there may be some support for methodological explanations of comorbid anxiety and disruptive
behavior disorders, methodological explanations are not sufficient to account for these
comorbidities. Support for alternative explanations (e.g., one disorder confers risk for another,
shared risk processes account for disorder co-occurrence) varies based on developmental
period, sample characteristics (e.g., sex, type of sample), and specific disorders examined.
Though the research is limited, evidence involving diagnostic categories suggests that (a)
ADHD and ODD in early childhood confer risk for the development of anxiety disorders, and
(b) SAD and GAD in later childhood confer risk for the development of ODD and CD in
adolescence. This ordering may partly reflect developmental processes and the typical age of
onset of these disorders, with disorders with earlier onsets being more likely to precede
disorders with later onsets. We also found support for the possibility that shared risk factors
(e.g., genetics, parental behaviors, neighborhood violence) underlie anxiety and disruptive
disorder co-occurrence. However, these factors have not been tested in other viable roles (e.g.,
mediators, moderators, sequelae). Thus, future research examining these diagnostic categories
should consider each of these explanations concurrently, as well as multiple roles for potential
shared processes. Such research could speak to the circumstances for which each explanation
receives support and the effect of these variables on the development of comorbid conditions.
In this review, we presented a relatively limited set of potential shared risk factors in an effort
to illustrate applicability of this explanation. Future investigations that consider not only
shared, but also unique or specific, processes associated with anxiety and disruptive behavior
disorders are necessary to determine whether some processes are associated with one vs.
multiple conditions, and how these processes may operate in the development of disruptive
behavior and/or anxiety disorders. Given that we did not include discussions of social anxiety
in the present review, it also will be important for future research to examine alternative
explanations for the co-occurrence of social anxiety and disruptive behavior disorders.

Taking a more dimensional or symptom-based approach, we propose that consideration of
potential earlier precursors or symptoms of anxiety and disruptive behavior disorders (i.e.,
anxious symptoms and reactive aggression) also may be fruitful for understanding the
development of these comorbid diagnostic categories. Given that shared processes likely
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underlie anxious and reactive aggression symptoms, using a developmental perspective to
identify factors that confer risk for, maintain, and/or buffer against anxiety and externalizing
symptoms can be useful for charting heterogeneous trajectories associated with these
comorbidities. More specifically, anxiety symptoms and reactive aggression may co-occur as
a result of specific shared risk factors (e.g., child temperament, autonomic arousal, and
information processing style), each of which has been associated with anxiety symptoms and
reactive aggression in early childhood. Furthermore, examination of these risk factors in early
and middle childhood may be particularly important, as this developmental period corresponds
to the period when disruptive behavior and anxiety disorders are most likely to co-occur (Russo
& Beidel, 1994). The viability of these processes as shared risk factors has yet to be evaluated.
Thus, future research is necessary to determine whether these potential shared processes can
account for co-occurring anxiety and reactive aggression symptoms.

It also is unclear whether anxiety symptoms and reactive aggression develop concurrently or
if one precedes the other. Thus, similar to the suggestion in the context of diagnostic syndromes,
future research could evaluate whether one set of symptoms precedes, maintains, or exacerbates
the other, and whether shared risk processes underlie symptom co-occurrence. This has
important implications for developmental and intervention models for co-occurring anxiety
and disruptive behavior disorders. Specifically, we hypothesize that if anxiety symptoms and
reactive aggression do co-occur, the child will be at risk for the development of comorbid
anxiety and disruptive behavior disorders; consequently, identification of these symptoms
could aid early intervention efforts.

Combining categorical and dimensional approaches could facilitate disentangling which
comorbidity explanation is most useful. For example, anxious symptoms in early childhood
may precede and later exacerbate disruptive behaviors, eventually leading to a diagnosable
disruptive behavior disorder. This disruptive behavior disorder in turn could exacerbate anxiety
symptoms, leading to an apparent co-occurring anxiety disorder. Consideration of these
processes at the syndrome level consequently would suggest a different temporal ordering than
would be suggested at the symptom level, though subclinical symptoms obviously underlie
these associations. Consideration of symptoms is important, given that little is known about
the etiology of co-occurring anxiety and disruptive behavior disorders (Klein & Riso, 1993)
and that children exhibiting anxiety and externalizing symptoms without meeting diagnostic
criteria exhibit significant impairment (Angold et al., 1999b). Furthermore, as current findings
regarding sex differences are inconsistent, it would be beneficial to evaluate whether these
inconsistencies are due to changes in DSM criteria, sampling methods, or other substantive
reasons. Though no small endeavor, research examining the developmental pathways of
comorbid anxiety and disruptive behavior disorders could inform both etiological and
intervention models, and thus improve our efforts to intervene and mitigate the negative
correlates and sequelae associated with these co-occurring conditions.
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Figure 1.
Model for the development of comorbid anxiety and disruptive behavior disorders.
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