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Abstract

This study used data from 340 mother—child dyads to examine characteristics of children with co-
occurring diagnoses of anxiety and externalizing disorders and compared them with children with
a sole diagnosis or no diagnosis. Comparisons were made using 4 child-diagnostic groups:
anxiety-only, externalizing-only, co-occurrence, and no-problem groups. Most mothers were
characterized by low income and histories of psychiatric diagnoses during the child’s lifetime.
Analyses using multinomial logistic regressions found the incidence of co-occurring childhood
disorders to be significantly linked with maternal affective/anxiety disorders during the child’s
lifetime. In exploring implications for developmental competence, we found the co-occurrence
group to have the lowest level of adaptive functioning among the 4 groups, faring significantly
worse than the no-problem group on both academic achievement and intelligence as assessed by
standardized tests. Findings underscore the importance of considering co-occurring behavior
problems as a distinct phenomenon when examining children’s developmental outcomes.
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Comorbidity refers to the coexistence of two or more distinct disorders in the same
individual at the same point in time (Achenbach, 1991; Caron & Rutter, 1991). Previous
research suggests that children with comorbid conditions are more likely to have early onset
of symptoms, increased levels of symptomatology, worse trajectories of disorders, and
poorer treatment outcomes when compared with children who have a single disorder
(Loeber & Keenan, 1994; Newman, Moffitt, Caspi, & Silva, 1998; Nottelman & Jensen,
1995; Wright, Zakriski, & Drinkwater, 1999). Researchers have emphasized that studies on
comorbidity have major implications for research and treatment in areas such as diagnosing
psychopathology, identifying an etiology and its consequences, and evaluating interventions
and treatments (Caron & Rutter, 1991; Nottelman & Jensen, 1995; Verhulst & van der Ende,
1993).
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The importance of establishing a clear distinction between the terms comorbidity and co-
occurrence, which are often used interchangeably, has been emphasized by researchers
studying issues of comorbidity (Keiley, Lofthouse, Bates, Dodge, & Pettit, 2003).
Comorbidity refers to the verified coexistence of two or more psychiatric disorders that have
been diagnosed with rigorous multimethod diagnostic procedures based on the criteria from
psychiatric references such as Diagnostic and Statistical Manual of Mental Disorders (4th.
ed.; DSM-/V; American Psychiatric Association, 1994; Lilienfeld, Waldman, & Israel,
1994). However, in situations where such verification of diagnoses is difficult (e.g.,
identifying psychiatric problems using standardized survey instruments), it has been
suggested that the term co-occurrence is more appropriate than comorbidity (Hinden,
Compas, Howell, & Achenbach, 1997; Keiley et al., 2003; Lilienfeld et al., 1994).
Therefore, given the methodological constraints of this study, we have used the term co-
occurrence rather than comorbidity to refer to cases when two or more broadband
psychiatric disorders have been identified.

Co-Occurrence of Anxiety and Externalizing Problems

Anxiety disorders are one of the most common psychiatric disorders experienced by
children and adolescents (Brown & Barlow, 1992), which have also been found to have high
rates of comorbidity (Angold, Costello, & Erkanli, 1999). Angold and colleagues (1999)
reported that the degree of association, reported in median odds ratios, between anxiety and
externalizing problems (i.e., ADHD-anxiety, conduct disorder (CD)/oppositional-defiant
disorder (ODD)-anxiety) is approximately 3.0. This finding and findings from other studies
indicate that comorbidity between anxiety and externalizing problems is not just a statistical
artifact but an actual phenomenon (Franco, Saavedra, & Silverman, 2007).

Although numerous studies have separately examined the risk and protective factors
associated with anxiety and externalizing behavioral problems (Costello, Egger, & Angold,
2005; Deater-Deckard, Dodge, Bates, & Pettit, 1998), substantially fewer studies have
examined these factors with comorbid psychiatric disorders (Keiley et al., 2003). For
example, it has been well established that boys are more likely to exhibit externalizing
problems (Achenbach, 1991; Crick & Zahn-Waxler, 2003). On the other hand, it has been
reported that girls are more likely to report anxiety disorders than boys (see Costello et al.,
2005, for review), although there is some evidence that these gender differences in anxiety
disorders may be due to confounding variables (Lewinsohn, Gotlib, Lewinsohn, Seelfey, &
Allen, 1998). However, gender differences in heterotypic comorbidity, particularly between
anxiety and externalizing problems, have yet to be thoroughly investigated. Similarly, the
effects of otherwise well-documented risk factors such as low socioeconomic status (see
Bradley & Corwyn, 2002; Duncan & Brooks-Gunn, 1997, for reviews) and maternal
psychiatric disorders, including depression and substance abuse (Beidel & Turner, 1997;
Luthar & Sexton, 2007; Pilowsky, Wickramaratne, Nomura, & Weissman, 2006), have been
insufficiently explored in relation to co-occurring disorders in children.

Implications of Co-Occurring Disorders for Developmental Levels and
Competence

Several studies have examined the affect of anxiety or externalizing problems on children’s
developmental outcomes (Fergusson & Horwood, 1995; Henricsson & Rydell, 2006;
Nelson, Benner, Lane, & Smith, 2004; Rapport, Denney, Chung, & Hustace, 2001).
Although some findings were inconsistent, generally, children’s externalizing problems
were found to be associated with under-achievement, relatively low intelligence, and poor
social competence (Hinshaw, 1992; Nelson, Benner, Neill, & Stage, 2006). Other
researchers have suggested that manifestation of externalizing behaviors may be normative
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or even adaptive, such as in urban youth who routinely experience violence in their
communities (Richters & Cicchetti, 1993). However, the implications of pure and co-
occurring externalizing problems for children’s developmental outcomes have not been
sufficiently examined.

Furthermore, studies have shown that children experiencing internalizing problems,
including those with anxiety disorders, are more likely to exhibit compromised academic
achievement and cognitive abilities (Ollendick, Weist, Borden, & Greene, 1992; Rapport et
al., 2001). A few studies that examined the consequences of comorbidity of anxiety
disorders and externalizing problems reported that children with both anxiety and
externalizing problems have worse outcomes than children with only anxiety or
externalizing problems (Kusche, Cook, & Greenberg, 1993), and that the consequences of
comorbidity were greater for adolescents with anxiety disorders than adolescents
experiencing comorbidity without anxiety disorders (Lewinsohn, Rohde, & Seeley, 1995).

On the basis of the existing literature, we pursued two central goals in our examination of
inner-city children and adolescents with anxiety, externalizing, and co-occurring problems.
First, we sought to understand the child demographic and maternal characteristics of the four
diagnostic groups (i.e., no problem, anxiety only, externalizing only, and co-occurrence).
Second, we sought to determine how the overall level of children’s development differed
across the four diagnostic groups by using three indices (academic achievement,
intelligence, and adaptive skills). Children’s level of academic achievement, measured by a
standardized test, was used as an indicator of adaptation on the basis of the long-term
implications of schooling on an individual’s well-being. Children’s intelligence levels, also
measured by a standardized test, were included as indicators of adaptive functioning on the
basis of long-standing arguments that intelligence is a central component of an individual’s
overall capacity to effectively navigate his or her environment (Sternberg, 1997; Wechsler,
1997; Zigler & Phillips, 1960). Finally, mothers’ ratings of their children’s adaptive
behaviors were included in the analysis to assess the extent to which children exhibited
positive and desirable behaviors in their everyday lives.

Analyses for this study were conducted using an existing data set collected between 1997
and 2001. These data were obtained from the first wave of a longitudinal study on maternal
substance abuse, psychiatric disorders, and poverty (Luthar & Sexton, 2007). The sample
consisted of 360 mother—child dyads from a low-income urban community in the Northeast.
Approximately three quarters of the sampled mothers met diagnostic criteria for at least one
psychiatric disorder during their children’s lifetimes (details follow). Because this study
sought to investigate the characteristics of children with no problems, anxiety only,
externalizing only, and co-occurring anxiety and externalizing disorders, 18 mother—child
dyads were excluded because the child met the criteria for affective disorders and two
mother—child dyads were excluded because of missing information. As a result, the final
analytic sample was 340 mother—child dyads.

Demographic characteristics of the sample are presented in Table 1. Approximately, 46% of
the children were boys, and 70% were ethnic minorities. The mean age of the children was
12.01 years. We established four categories on the basis of the children’s diagnoses: 49% of
the children did not have any diagnoses (no-problem group), 31% had only anxiety (anxiety-
only group), 10% had only externalizing (externalizing-only group), and 11% had both
anxiety and externalizing disorders (co-occurrence group). On average, mothers had attained
12.53 years of education. Approximately 47% of the mothers had affective and anxiety
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disorders, 59% had antisocial personality disorder, and 45% had alcohol or substance abuse
problem during the child’s life. In addition, 23% of the mothers did not meet diagnostic
criteria for any psychiatric diagnosis.

The presence of child psychiatric disorders was assessed using the interviewer-administered
computerized version of the Diagnostic Interview Schedule, Child—Parent version (Erdman
et al., 1992) and Child version (Robins, Cottler, Bucholz, & Compton, 1995). Child’s
lifetime occurrence of DSM-/V symptoms including those associated with internalizing
(e.g., anxiety and affective disorders) and externalizing disorders (e.g., conduct,
oppositional-defiant, and attention deficit and hyperactivity disorders) were assessed.
Anxiety or externalizing disorders were considered present if the child’s or mother’s report
of the child’s symptoms met the lifetime criteria for one or more psychiatric disorders.

The adult version of the computerized Diagnostic Interview Schedule was also used to
document the presence of lifetime maternal psychiatric disorders (Robins et al., 1995).
Disorders were considered to be present if they occurred during the lifetime of the child
involved in the study. This study included assessing the presence of three distinct types of
broadly defined disorders: affective/anxiety disorder, antisocial personality disorder, and
substance use disorder.

Child intelligence—Child intelligence was measured using the Kaufman Brief
Intelligence Test (K-BIT; Kaufman & Kaufman, 1990). K-BIT is a widely used standardized
measure of intelligence that consists of VVocabulary and Matrices subtests (Kaufman &
Kaufman, 1990). Composite total 1Q and subtest scores were summed and converted into
age-appropriate 7 scores as per the manual. The psychometric properties of K-BIT are well
established (Kaufman & Kaufman, 1990; Miller, 1995; Young, 1995). The reliability
coefficients for the composite total 1Q ranged from .88 to .98 (Kaufman & Kaufman, 1990);
it was .96 in this study.

Child academic achievement—Assessments of child academic achievement were
conducted using the Wide Range Achievement Test 3 (WRAT-3; Wilkinson, 1993).
WRAT-3 is a standardized measure that has been widely used to assess individual’s level of
achievement. WRAT-3 consists of three subtests (i.e., Arithmetic, Reading, and Spelling). 7
scores of the composite Achievement scale and the three subscales were used in the analysis.
Evidence to support content, construct, and concurrent validity has been provided (Smith &
Smith, 1998; Wilkinson, 1993). In addition, reliability coefficients for the composite
achievement score have been reported to range from .92 to .95 (Wilkinson, 1993); it was .97
in this sample.

Adaptive skills—Children’s levels of adaptive skills were assessed using the Adaptive
Skills subscale of the Behavioral Assessment System for Children and Adolescents—Parent
Rating Scale (BASC-PRS; Reynolds & Kamphaus, 1992). This instrument includes three
subscales (i.e., Adaptability, Leadership, and Social Skills) for the Adaptive Skills scale in
the child version and two subscales (i.e., Leadership and Social Skills) for the adolescent
version. Each subscale was summed and converted into age-appropriate 7 scores. The 7
scores of each subscale were summed and converted into composite adaptive skills 7 scores.
The scores from the composite adaptive skills and subscales (i.e., Leadership and Social
Skills) were used in the analysis. The reliability and validity of the BASC-PRS are well
established (Flanagan, 1995; Gladman & Lancaster, 2003; Kamphaus & Frick, 1996). For
this sample, Cronbach’s alpha for the composite adaptive skills scale was .85.
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The sample of mother—child dyads was obtained using a convenience sampling strategy. The
sample was recruited via targeted announcements posted in outpatient treatment facilities
(e.g., drug abuse treatment programs and mental health clinics) and community settings
(e.g., social service offices and primary care clinics) in low-income neighborhoods. Mothers
who contacted the researcher expressing interest in study participation were interviewed to
ensure that both the mother and her child met the eligibility criteria; mothers were excluded
if they were on antipsychotic medications or had a history of psychosis or bipolar affective
disorder. In addition, the mothers’ screening included ensuring that the mother was the
biological parent and legal guardian of the study child and currently lived with that child.
Child participants were indirectly recruited through mothers who expressed interest in
participation. After establishing eligibility, the interviewers obtained written informed
consent from the mothers and oral assent from the children for study participation.

Mothers and children participated in separate in-person interviews that were 60 to 90 min in
length. All interviews were conducted by highly trained interviewers with at least a
bachelor’s degree in psychology or social work. Each of the mothers and each of the
children received $40 as compensation for their time in completing the interview; in
addition, mothers received an additional $20 if their child completed the child interview.
The research protocol was approved by Yale University School of Medicine’s Institutional
Review Board.

As shown in Table 1, more than half of the children in the study sample experienced
anxiety, externalizing problems, or co-occurrence of these disorders. The prevalence of
specific narrowband diagnoses within the four diagnoses groups is presented in Table 2. The
percentage of children experiencing specific disorders was not exclusive because children
with co-occurring homotypic disorders were considered to be in the same diagnosis group.
Approximately 65% of the children in the anxiety-only group and 53% of the children in the
co-occurrence group experienced specific phobias,1 which was the most common anxiety
disorder in this sample. An interesting finding was that higher rates of prevalence were
found for panic disorder (8%) in the co-occurrence group compared with those in the
anxiety-only group (4%). However, major discrepancies were found in prevalence rates of
narrowband externalizing disorders experienced by the externalizing-only and co-occurrence
groups. Conduct disorder was the most prevalent disorder experienced in the externalizing-
only group (59%), whereas oppositional-defiant disorder (58%) was the most prevalent
narrowband externalizing disorder in the co-occurrence group.

The average number of diagnoses for each of the child diagnostic groups is also presented in
Table 2. The Kruskal-Wallis non-parametric test showed that the co-occurrence group had a
significantly greater number of diagnoses than the no-problem, anxiety-only, and
externalizing-only groups (X2 =314.83, p<.001), suggesting that children in the co-
occurrence group were experiencing greater number of psychiatric problems across the
broadband spectrum than children in other groups.

1Among children experiencing specific phobias, 48% of the children in the anxiety-only group and 35% in the co-occurrence group
were also experiencing other types of anxiety disorders, suggesting a high prevalence rate of co-occurring homotypic disorders (results

not shown).
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Factors Associated With Co-Occurrence of Behavioral Problems

We used a multinomial logistic regression technique to examine risk factors associated with
each of the four child diagnostic groups (no problem, anxiety only, externalizing only, and
co-occurrence); results are presented in Table 3. Because the co-occurrence group was
assigned as the reference group, the effects of predictor variables reflect the odds of a child
being in each of the other groups relative to the odds of being in the co-occurring diagnoses

group.

Results of the regression analysis showed that ethnic minority and male status were not
associated with group assignments. Older children were more likely to be in the
externalizing-only group compared with the co-occurrence group (OR = 1.22, p<.05).
Findings on maternal psychopathology showed that children whose mothers had affective/
anxiety disorders were much more likely to be in the co-occurrence group than any of the
other diagnostic groups. For example, the odds ratios for being in the no-problem, anxiety-
only, and externalizing-only groups, relative to the co-occurrence group, were 0.32, 0.36,
and 0.20, respectively (p < .05). In addition, children whose mothers met diagnostic criteria
for antisocial personality disorder were less likely to be in the anxiety-only group compared
with the co-occurrence group (OR = 0.30, p < .05). Although marginally significant,
children whose mothers had substance abuse disorders were much more likely to be in the
anxiety-only group compared with the co-occurrence group (OR = 2.19, p=.07).

Differences in Adaptive Functioning

To examine the implications of having anxiety, externalizing, or co-occurring disorders on
children’s adaptive developmental levels, we conducted a multivariate analysis of
covariance with three outcome variables (i.e., academic achievement, intelligence, and
adaptive skills) controlling for child’s age, gender, ethnicity, and maternal education. Before
conducting the analyses, we tested the outcome variables for normality and homogeneity of
variance and covariance. The adaptive skills variable was root-square transformed to meet
these assumptions. The results are presented in Table 4.

The multivariate test showed significant overall group differences. The estimated value for
Pillai’s Trace, which is known to be the most robust multivariate test, was 0.07, A9, 987) =
2.62, p<.01. Follow-up analyses of variance (ANOVAs) revealed significant differences
among the groups for achievement, A3, 329) = 4.21, p< .01, and intelligence, A3, 329) =
5.39, p<.05. Subsequent post hoc comparisons of means, with adjustment for covariates,
showed that children with co-occurring diagnoses had significantly lower scores on
achievement and intelligence compared with the no-problem group.

In a final set of analyses, we used ANOVA to examine how children in the four diagnostic
groups differed in relation to the subscales of academic achievement, intelligence, and
adaptive skills. Similar processes were used to test whether the outcome variables met the
required assumptions for these statistical analyses. All subscales were found to meet the
requirements. As shown in Table 5, we found significant differences among the groups for
all subscales of achievement, which included the Reading, A3, 329) = 2.83, p< .05,
Spelling, A3, 329) = 2.84, p< .05, and Arithmetic, A3, 329) = 5.04, p < .01, subscales. For
intelligence, mean scores for both the Vocabulary and Matrices subscales showed
statistically significant differences across groups, A3, 329) = 3.60, p<.05; A3, 329) =5.13,
p<.01, respectively. No significant group differences were found for the Adaptive Skills
subscales.

Subsequent post hoc comparisons of means adjusting for covariates showed that, when
compared with the no-problem group, children in the co-occurrence group had lower scores
on the Arithmetic subscale for academic achievement and Matrices subscale for intelligence
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at a statistically significant level. In addition, children in the co-occurrence group had lower
scores than the externalizing-only group on the Matrices subscale for intelligence at a
statistically significant level. On the other hand, children in the anxiety-only group had
lower scores on the Vocabulary subscale for intelligence than the no-problem group at a
statistically significant level.
Discussion

In this study of 340 inner-city youth, we sought to examine characteristics of four groups
based on children’s lifetime psychiatric diagnoses: co-occurring anxiety and externalizing
disorders, anxiety only, externalizing only, and no diagnoses. We found that among the
study sample, the co-occurrence group experienced worse outcomes compared with children
in the other three groups. When compared with the no-diagnosis group, children from the
co-occurrence group had significantly lower scores on academic achievement and
intelligence. Of the various maternal and child characteristics examined as potential
vulnerability factors, maternal depressive and anxiety disorders were significantly associated
with children’s co-occurring anxiety and externalizing problems. Major findings are
discussed in turn.

Co-Occurring Anxiety and Externalizing Disorders: Distinguishing Features

On the basis of the analytic results, children with co-occurring disorders were found to have
lower levels of achievement and intelligence than those in other diagnostic groups.
Subsequent analyses of subscales revealed that these children in the co-occurrence group
had significantly lower scores on Arithmetic (academic achievement) and Matrices
(intelligence) subscales than those in the no-diagnosis group and significantly lower scores
on Matrices than those in the externalizing-only group. Both the Matrices and Arithmetic
subscales assess children’s nonverbal reasoning and flexibility in solving novel problems
(Kaufman & Kaufman, 1990; Wilkinson, 1993). Although further analyses are needed, our
findings suggest that children with co-occurring anxiety and externalizing problems may
have difficulties with reasoning and problem solving, which are critical domains for coping
with challenges and stressors in everyday life.

In considering the association among maternal characteristics and children’s diagnostic
groups, we found that children in the co-occurrence group were more likely to have mothers
with histories of depressive symptoms or anxiety disorders during the children’s lifetime.
Therefore, we conducted a sensitivity analysis to examine whether the association of
mothers’ depressive and anxiety disorders and children’s co-occurring problems remained
when we used information from only the child’s report of psychiatric disorders. The
significant association between the two variables in the multinomial logistic regression was
no longer statistically significant (results not shown). However, both multivariate and
univariate analyses on children’s developmental competence yielded similar results (results
not shown). The insignificant finding in the multinomial logistic regression sensitivity test
provides some evidence that mothers with affective disorders are more likely to overreport
their children’s behavior and emotional problems (see De Los Reyes & Kazdin, 2005, for a
review). However, the insignificant finding can also be attributed to the significant reduction
in the co-occurrence group size when data were limited to child report only (i.e., 7= 38 for
mother and child report and /7= 10 for child report only). Considering that most variables
found to be significant in the multinomial logistic regression analytic results (see Table 3)
were also found to be insignificant in the sensitivity analysis, it may be possible that this
reduced group size and the resulting lack of statistical power in the sensitivity test are
responsible for the insignificant association of mother’s affective disorder and child’s report
of child’s co-occurring psychiatric disorders. Further studies that examine this association
using data obtained from clinical diagnoses rather than self-reports are needed.

Am J Orthopsychiatry. Author manuscript; available in PMC 2012 November 06.



1X31-)lew1a1ems 1X31-){Jewiaremsg

1Xa1-)lewarems

Page 8

“Pure” Child Externalizing or Anxiety Pathology

Children in the externalizing-only group were, on average, older than children in the co-
occurrence group. This age trend may account for the fact that a larger proportion of
children with conduct disorders were found in the “pure,” that is, the sole diagnosis,
externalizing-only group, whereas a larger proportion of children with oppositional-defiant
disorders was found in the co-occurrence group. In addition, developmental competence of
children in the externalizing-only group was not significantly different from that of children
in the no-diagnosis group. Considering that the overall intelligence score for children in the
externalizing-only group was higher than that of children in the co-occurrence group, it is
possible that the level of intelligence, particularly as measured by the Matrices subscale, for
children in the externalizing-only group may be comparable with that of children in the no-
diagnosis group. However, further investigation is needed to better understand the link
between intelligence, occurrence of externalizing and anxiety disorders, and future
achievements.

When the anxiety-only group was compared with the co-occurrence group, we found that
children in the anxiety-only group were less likely to have mothers with antisocial
personality disorder. In addition, they were more likely to have mothers with substance
abuse problems than the co-occurrence group at a statistically marginal level of significance.
Significant differences in the prevalence of mothers with antisocial personality disorder
among the anxiety-only and co-occurrence groups suggest that children whose mothers have
antisocial personality disorder may be more vulnerable to externalizing problems than
children whose mothers do not have antisocial personality disorder. This finding is
consistent with previous studies that reported children of parents with antisocial personality
disorder are more vulnerable to conduct disturbances via genetic predispositions as well as
parenting behavior pathways (Jaffee et al., 2005; Johnson, Cohen, Kasen, Smailes, & Brook,
2001). Although marginally significant, our findings on maternal substance abuse are
somewhat perplexing. Similar to that of antisocial personality disorder, maternal substance
abuse can also be considered as an externalizing problem (Substance Abuse & Mental
Health Services Administration, 2004). Consequently, we expected our analysis to yield
similar findings for maternal substance use to those of maternal antisocial personality
disorder. However, we found that children of mothers with histories of substance abuse were
more likely to be in the anxiety-only group than the co-occurrence group. Further research is
needed to illuminate these contradictory patterns.

In terms of overall developmental levels, the anxiety-only group did not show statistically
significant differences on overall scores of achievement, intelligence, and adaptive skills
when compared with the no-problem or the co-occurrence groups. This finding suggests that
although these groups were not substantially worse off than children with no diagnoses,
children with a sole diagnosis for anxiety disorders were also not substantially better off
than those in the co-occurrence group. Failure to detect significant differences among these
groups may partially be due to the uneven group sizes. Thus, future studies are warranted to
compare the developmental levels of these diagnostic groups using larger samples that are
more evenly distributed among groups.

Clinical Implications

The study findings suggest that children with co-occurring anxiety and externalizing
disorders experience greater disadvantage not only in academic achievement but also in their
ability to effectively navigate their environment (i.e., intelligence) than other children. In
addition, a moderating effect of anxiety on the severity of externalizing disorders has been
reported (Russo & Beidel, 1994). These findings suggest that children with co-occurring
anxiety and externalizing disorder are at a greater risk for worse outcomes in managing their
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disorders, as well as greater risk for school failure and developmental adaptation. Although
further investigation is needed to better understand the causes and sequelae of co-occurring
anxiety and externalizing disorders, findings from this study suggest that practitioners
should carefully assess occurrence of both anxiety and externalizing disorders when
providing services and should consider tailoring interventions for children with co-occurring
disorders as well as for those with a sole diagnosis of anxiety or externalizing disorders.

Study Limitations

A major limitation of this study was posed by the study design. It is likely that the use of a
convenience sampling strategy to recruit mothers with psychopathology or substance abuse
resulted in a biased sample. For example, participants were recruited through targeted
announcements posted in outpatient treatment facilities and community settings in low-
income neighborhoods. Researchers on comorbidity have raised concerns that samples of
children receiving clinical services are more likely than community samples to be subjected
to referral and Berkson’s (1946) biases,2 which could not only inflate the prevalence of co-
occurring disorders in these studies but also potentially bias findings on risk factors and
ramifications (Angold et al., 1999). Given the limitations of the study design, we were not
able to control of potential biases that may have been caused by posting notices in the clinic.
In addition, other potential sampling biases including mother’s level of literacy skills and
daily functioning may have also potentially biased our sample selection, which may also
limit the interpretation and generalizability of our study findings.

Another major limitation of this study was posed by the cross-sectional nature of the data.
Although we identified some of the characteristics associated with the different diagnostic
groups, the causal ordering of these associations remains unclear. Thus, children with poor
problem-solving skills could be more prone to co-occurring psychiatric disorders. However,
it is also plausible that children with multiple, qualitatively diverse psychiatric difficulties
will falter in their cognitive functioning and school achievement; however, these multiple
challenges may not account for the findings of greater differences on the nonverbal,
reasoning tests than the verbal-based tests.

In addition, the uneven group sizes in children’s diagnostic groups posed several challenges
to the study. First, given the small cell sizes in the externalizing-only and co-occurrence
groups, we were restricted in the number of variables that we could include in our analyses.
As a result, the possibility of omitted-variable biases exists for both analyses.

Second, we needed to incorporate both the mother reports and child reports of children’s
lifetime psychiatric disorders to obtain a sufficient number of children for each cell.
However, it is possible that mothers with affective and anxiety disorders may be more likely
to negatively report their child’s psychopathology, which may have skewed our findings
regarding the association between mother’s affective and anxiety disorders and children’s
diagnostic groups. Although we have conducted supplementary analyses to better
understand this issue, we were not able to satisfactorily examine whether and in what ways
our study findings were affected by the response biases of mothers with affective and
anxiety disorders.

Third, disproportionate sizes in heterotypic diagnostic groups as well as subcategories
within anxiety and externalizing disorders may potentially limit the interpretation of our
findings. For example, whether the limited findings in the analyses among children in the

2Berkson (1946) showed that clinical samples are more likely to have greater proportions of children with comorbid disorders than the
general population because the probability of a child with comorbid disorders being referred to a clinic is associated with the
combined referral probabilities of each disorder.

Am J Orthopsychiatry. Author manuscript; available in PMC 2012 November 06.



1X31-)lew1a1ems 1X31-){Jewiaremsg

1Xa1-)lewarems

Yoo et al.

Conclusion

Page 10

externalizing-only group compared with the no-problem or co-occurrence group were due to
small group size or due to actual group characteristics remains unclear. Thus, studies that
examine this issue with more comparable diagnostic group sizes are needed to better
understand the characteristics of children in the externalizing-only group.

Given the inconsistencies found in the literature on the types of anxiety disorders included in
comorbidity studies (Costello et al., 2005) and the high homotypic comorbity rates between
specific phobia and other anxiety disorders found in our sample, we included all types of
anxiety disorders in the analyses. However, a large proportion of children who were
experiencing anxiety, either in the anxiety-only or co-occurrence groups, were reported to
have lifetime experiences of a specific phobia. When supplementary analyses were
conducted to determine whether these findings remained significant when children with a
specific phobia were excluded from the analyses, findings for both multivariate and
univariate analyses were reduced to the level of marginal significance or nonsignificance,
even though the estimated marginal means for each of the diagnostic groups followed
similar trends (results not shown). This finding suggests that the children diagnosed with a
specific phobia, both with or without other anxiety disorders, may have driven some of the
significant findings in the present study. It is also possible that increases in the standard
error that may have resulted from reduced group sizes could partially explain this lack of
findings.

In addition, it is unclear from the analytic findings whether the differences observed in
adaptive outcomes between groups are based on the greater number of co-occurring
psychiatric problems or whether they are based on co-occurrence of anxiety and
externalizing disorders. The limited cell sizes in the co-occurrence group made it difficult to
fully explore this issue. However, we found similar results when we conducted a
supplementary analysis in which we limited our analysis to children with two diagnoses
(results not shown).

Disproportionate cell sizes of some predictor variables also may have caused some difficulty
in adequately interpreting the findings. For example, 70% of the sample children had racial
or ethnic minority status. Consequently, it is not clear whether the lack of association
between minority status and group assignment was due to disproportionate cell sizes or
actual lack of association. To further explore this issue, we conducted exploratory analyses
in which we selected random subsamples of children from the minority group to match the
number of children in the nonminority group; we unable to find any significant associations
between minority status and group classifications (results not shown). However, future
studies with matching samples for each psychiatric group may better address this issue.

We used the categorical method (rather than the covariation method) for identifying co-
occurring externalizing and internalizing disorders, which did not account for children at
near-clinical levels of psychiatric disorders. Thus, it is not clear how the results might
change when children with near-clinical levels of psychiatric disorders are taken into
consideration.

In conclusion, this study suggests that when compared with youth without psychiatric
diagnoses, inner-city youth with co-occurring anxiety and externalizing disorders are more
likely to have compromised academic achievement and intelligence, particularly in domains
reflecting nonverbal reasoning and problem solving. These inner-city youths with co-
occurring problems may have substantial differences in the pathways that lead to co-
occurring anxiety and externalizing disorders in children and in the consequences of living
with such co-occurring conditions. Thus, it is important that this co-occurrence be
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considered a phenomenon that is distinct from a sole diagnosis when practitioners are
examining the causes and sequelae of childhood and adolescent psychiatric disorders.
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Table 1
Descriptive Characteristics of Sample Children and Their Mothers (N = 340)

Variable Statistic

Demographic characteristics

Mean (SD) child age (years) 12.01 (2.77)
Male, % (1) 46.33 (158)
Ethnic minority status, % (1) 70.09 (239)
Mean (SD) mother’s education (years) 12.53 (2.50)
Maternal characteristics, % (1)
Diagnosed with affective/anxiety disorder 47.35(161)
Diagnosed with antisocial personality disorder 58.82 (200)
Alcohol and drug abuse/dependence 45.29 (154)
No diagnosis 23.46 (80)
Groupings of child behavioral problem, % ()
No behavioral problems 48.68 (165)
Anxiety problems only 30.50 (104)
Externalizing behavioral problems only 9.68 (33)

Co-occurrence of anxiety and externalizing problems 11.14(38)

Child outcomes

Mean (SD) child intelligence (K-BIT) 92.89(14.84)
Mean (SD) child academic achievement 45.43 (9.56)
Mean (SD) child adaptive skills (BASC-PRS) 46.78(11.72)

Note. K-BIT = Kaufman Brief Intelligence Test; WRAT-3 = Wide Range Achievement Test 3; BASC-PRS = Behavioral Assessment System for
Children and Adolescents—Parent Rating Scale.
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Table 2
Types of DSM-IV Disorders Associated With Each Behavioral Problem Group (N = 340)

1X31-)ewiarems 1Xa1-)ew1a1ems

1Xa1-)1ewa1ems

Anxiety problemsonly (n =
104)

Externalizing problemsonly (n =

Variable 31) Co-occurrence (n = 38)
Disorder, % (1)
Social phobia 20.19 (29) n/a 21.05 (8)
Separation anxiety 27.88 (29) n/a 26.32 (10)
Specific phobia 65.38 (68) n/a 52.63 (20)
Panic disorder 3.85(4) n/a 7.89 (3)
Agoraphobia 29.81 (31) n/a 31.58 (12)
Generalized anxiety disorder 5.77 (6) n/a 5.26 (2)
Posttraumatic stress disorder 4.81(5) n/a 2.63(1)
Attention deficit/hyperactivity disorder n/a 43.75 (14) 52.63 (20)
Oppositional-defiant disorder n/a 31.25 (10) 57.89 (22)
Conduct disorder n/a 59.38 (19) 28.95 (11)
Disorders diagnosed, % (1)
1 59.62 (62) 59.38 (19)
2 28.85 (30) 28.13 (9) 42.11 (16)
3 6.73 (7) 12.50 (4) 39.47 (15)
4 3.85 (4) nla 7.89 (3)
5 0.96 (1) nla 10.53 (4)
Average number of disorders diagnosed 1.58 1.53 2.87

Note. There were 165 children who did not have any problems. The frequencies are in parentheses, n/a = not applicable, by definition excluded

from the group.

Am J Orthopsychiatry. Author manuscript; available in PMC 2012 November 06.



Page 16

Yoo et al.

'(8€ =) dnoub 82ua11n220-09 8y} S1 dnolb aouaIBYeY FION

0>
EESY

'G0>0
*

x

*

A 950 vE0 612 A #0640 00T TY0  000- asn [oyoofe/Bnip [euserein
580 290 IT0- 0g0 80 00T 60 o0  TL0-  Japiosip Aufeuosiad [e1o0snue [euleteiN
0Z'0 ) e 1O T 980 70 00T 280 20 eIV 13pJ0sIP AJBIXUB/OAIOBYE [BUISIRIN
680 600 Zro- 180 80°0 V0= g0 00  LPTO- UOITEINPa [BUIAJEIN
2T 60°0 2 0C0 60 100 900- V0T 200  ¥00 abe plyo
ST 150 €0 290 0r'0 8v°0- 12T 880  6T0T (srew = 1) 43pusb pjyo
50 50 290~ 8e'T 70 £e0 v0T  Or0 00 Awouiw st pjyo

181 6T0- A o 39T 8ET  wx08€ 1daasequy
Ele) 3s g ¥le) 3s g ¥o  3S | alqel e

(T€ = u) AjJuoswie|go Jd [eJoineyeq buizifeu Lix3

(#OT = u) Ajuoswe|go.d ABIXUY

(G9T = u) we|goJd ON

$watermark-text

$watermark-text

(o€ = N) dnois ansoubel s,ualpjiyD 10} S Nsay uoissaibay ansibo ferwounnin

€9lgel

$watermark-text

Am J Orthopsychiatry. Author manuscript; available in PMC 2012 November 06.



Page 17

Yoo et al.

‘10 >d

E22Y

‘60" >d

*¥

0T >d
x

*dnouf 85ua1IN220-00 = ¢ dnoug ‘dnoub Ajuo-buizijeulsix3 = € dnoto ‘dnoib Ajuo-ABIxuy = z dnoio ‘dnoib wejqold-oN = T dnols ‘sron

S0 €59 ¥.°0 S99 880 089 60 98'9 (a1enbs 1001) s|I1is aAndepy

9981 1188 §Tel 9096 6CvT 4N eyl LS'V6 aouabijaul

186 9%y 168 00y 876 vSvr 6 98'9y
rr 09T = (286 6} "VAONVIN 82811 S, [E|IId

JUBLIBABIYDY

su €6'T
\X*‘V < MU *\X*ﬁ < H KEK mmm
K¥ V < H KKK HN?

(62€ ‘©)d

as N as N as N as N 9[exs

Ge=uydnois Te=ugdnoio [HOT=U)zdnoio (Gt =U) T dnoio

uoI1eINPT [euBlR puUR ‘sniels Alioull ‘Japuas ‘abw pliyd J1o) Burjjonuo) s|iMs aandepy pue ‘aauabijjaiul ‘qUsWSASIYIY S, UalpliyD uo s19a3 dnoio

$watermark-text

$watermark-text

v alqel

$watermark-text

Am J Orthopsychiatry. Author manuscript; available in PMC 2012 November 06.



Page 18

Yoo et al.

'70>d
KKK
G0 >d

0or>d
-

‘[9A3] 0T e Juediyubis Ajjeansiels 1ou = su ‘dnolb aouslind20-0) =
¥ dnot9 ‘dnoib Ajuo-Buizijeussixg = ¢ dnoto ‘dnoib Ajuo-AeIxuy = z dnoi ‘dnolb wajqoid-oN = T dnolo "uoieInpa Jeulsiew pue ‘sniels Aliouiw ‘Japuab ‘abe pjiya 1o} $|043u0d os|e siSA[eue ayl ‘dJoN

su €2TT 186 SeSy  S¥6  6CLy 82T 2087 0STT orgy  diysiepes
su 266T 8G0T  SOYY  WKOT  Shvy  S0CT 9zgy 98T 26'Ly SIS [e100S
SIS anndepy
KKK v<€
w7 <T L €TSS 9sy1 0906 6£2T 9T00T €0¥T or'96 90T 82'86 SaoLIIeN
€T «»09€  ggr v8'/8 0.2 v6'26  vYST or'/8 TSI /876  Areingesop
aouabijjau|
v V<D V0S ge0T 9T'0F G206 Shvy 66 Ty 656 v8' vy oNBWYILY
s «78C Go0T  89vr  E€TOT 62Sr  0Z0T 2967 60TT 6Ly Buijads
su ««€8C ezzr  eovr  9,0T 9TSy  S90T 88’5y 19°0T 181y Buipesy
JUBWIBASIYIY
(6ze‘'e)4d as N as N as W as W aess

(8e = u) ¥ dnoio

(T = u) g dnoio

(¥OT = u) ¢ dnouo

(G9T =u) T dnoJo

$91eISANS SIS aAndepy pue ‘9ouabi||aiu] QusWwanaIydy Jo) sdnols ansoubelq 1ualayiq Aq S1nsay SISA[euy a1eLIeAIuN

$watermark-text

G 9lgel

$watermark-text

$watermark-text

Am J Orthopsychiatry. Author manuscript; available in PMC 2012 November 06.



