View metadata, citation and similar papers at core.ac.uk brought to you by fCORE

1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny Yd-HIN

N

o
2 Hepst

(o)

I

NAT]

provided by IUPUIScholarWorks

~ UL
Author Manuscript

Published in final edited form as:
J Abnorm Child Psychol. 2014 October ; 42(7): 1103-1113. doi:10.1007/s10802-014-9867-8.

Do childhood externalizing disorders predict adult depression?
A meta-analysis

Annemarie K. Loth, MD, Deborah A. G. Drabick, PhD, Ellen Leibenluft, MD, and Leslie A.
Hulvershorn, MD

AL: Department of Psychiatry, Indiana University School of Medicine, Riley Hospital for Children,
DD: Department of Psychology, Temple University, EL: Section on Bipolar Spectrum Disorders,
Emotion and Development Branch, National Institute of Mental Health, National Institutes of
Health, Department of Health and Human Services, LH: Department of Psychiatry, Indiana
University School of Medicine, Riley Hospital for Children

Abstract

Childhood externalizing disorders have been linked to adult affective disorders, although some
studies fail to substantiate this finding. Multiple longitudinal cohort studies identifying childhood
psychopathology and their association with adult psychiatric illness have been published. To
examine the association between childhood externalizing symptoms or disorders and the
development of adult depression across cohorts, a meta-analysis was performed. Potential studies
were identified using a PubMed search through November 2013. All published, prospective,
longitudinal, community-sampled cohort studies of children (< 13 years) with externalizing
symptoms or disorders (aggression, conduct problems, oppositional defiant disorder, conduct
disorder), reassessed in adulthood (= 18 years) for depressive disorders (major depressive disorder,
depressive disorder NOS, or dysthymic disorder) were included. A random effects model was used
to summarize the pooled effect sizes. Ancillary analyses considered covariates that could account
for variance among studies. Ten studies representing eight cohorts of children initially assessed at
age 13 or younger (N = 17,712) were included in the meta-analysis. Childhood externalizing
behavior was associated with adult depressive disorders (OR = 1.52, 95% confidence interval =
1.27-1.80, p < 0.0001). Utilizing Orwin’s Fail-safe N approach, 263 studies with a mean odds
ratio of 1.0 would have to be added to the analysis before the cumulative effect would become
trivial. Externalizing psychopathology in childhood is associated with the development of unipolar
depressive disorders in adulthood.
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Nationwide, major depressive disorder (MDD) affects an estimated 6.6% of the population
annually and 16% of the population over their lifetimes (Kessler et al., 2003). Given the
frequency and severity of this major mental illness, there is significant interest in identifying
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predictors of depression that could guide preventive interventions. Controversy surrounds
the question of whether childhood externalizing psychopathology [e.g., oppositional defiant
disorder (ODD), conduct disorder (CD), externalizing behavior, aggressive behavior]
predicts adult unipolar depression. Compared to conduct problems with later onset,
childhood-onset conduct problems are associated with (a) higher levels of aggressive and
antisocial behavior; (b) a more persistent course; (c) more cognitive, verbal, and
neuropsychological deficits; (d) higher levels of comorbid conditions; and (e) greater
impairment in occupational and interpersonal functioning across developmental periods
(Biederman et al., 2008; Colman et al., 2009; Connor, Ford, Albert, & Doerfler, 2007; Frick
& Viding, 2009; Moffitt, 1993; Moffitt & Caspi, 2001; Moffitt, Caspi, Harrington, & Milne,
2002). Thus, children with conduct problems represent a more severely affected group with
a trajectory that may differ from youth whose conduct problems emerge during adolescence.

A number of longitudinal cohort studies have tested whether developmental continuity
between childhood and adult diagnoses exists and whether that link is homotypic (e.g.,
childhood depression leads to adult depression) and/or heterotypic (e.g., childhood
disruptive behavior disorders lead to adult depression). Most of these studies have focused
on the trajectory from adolescence to adulthood and fewer have followed children into
adulthood. Studying associations between childhood behavior and adult psychiatric
disorders allows for the possibility of early identification of treatment targets and
implementation of prevention strategies.

Given the controversies surrounding the predictive validity of childhood externalizing
psychopathology on adult depression (see below), a meta-analysis utilizing the available
large-scale, epidemiologic, longitudinal studies is needed. To our knowledge, this is the first
meta-analysis examining childhood externalizing predictors of adult depression.
Furthermore, our approach allowed a determination of the extent to which childhood
externalizing symptoms and disorders predict the development of adult depression across
samples, while taking the non-independence of studies into account. In ancillary analyses,
we also considered study variables that may account for heterogeneity in effect sizes across
studies.

As noted above, the literature is mixed on the question of whether there is an association
between childhood externalizing psychopathology and adult depression. For example, a
cohort of 1420 children from the Great Smoky Mountains Study was examined to determine
if ODD and CD in childhood were associated with the development of psychopathology in
early adulthood (Rowe, Costello, Angold, Copeland, & Maughan, 2010). ODD, but not CD,
was associated with mood disorders in early adulthood. In a further refinement of aspects of
externalizing behavior that may specifically predict depression, Stringaris and Goodman
(2009) utilized data from the British Child and Adolescent Mental Health Survey, including
7912 children and adolescents aged 8-19 years who were followed for 3 years to determine
if different dimensions of ODD (i.e., irritable, headstrong, hurtful) predicted
psychopathology (Stringaris & Goodman, 2009). The only predictor of emotional disorders,
including depression, was the irritable dimension of ODD.
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In contrast, other epidemiological studies have found that children with externalizing
disorders and/or behaviors are not at increased risk for developing depression as adults. For
example, in the Zuid-Holland longitudinal study (N = 1580), externalizing disorders in
childhood were associated with anxiety disorders but not depression in adulthood (Roza,
Hofstra, van der Ende, & Verhulst, 2003). In the same cohort, Althoff et al. found that
moderate aggression with attention problems in childhood was associated with the
emergence of anxiety but not mood disorders in adulthood (Althoff, Verhulst, Rettew,
Hudziak, & van der Ende, 2010). Similarly, among nine-year-old children from a cohort in
the Northeast US (N = 354), the authors did not find an increased risk for any adult
psychopathology among those with childhood externalizing disorders (Reinherz, Paradis,
Giaconia, Stashwick, & Fitzmaurice, 2003). Thus, longitudinal studies addressing the
trajectory from childhood externalizing behaviors to adult depression have disparate
findings.

The main objective of this meta-analysis was to determine whether childhood externalizing
symptoms and disorders are associated with an increased risk of developing unipolar
depressive disorders in adulthood. Our primary hypothesis was that an association with adult
depression would be present among children exhibiting externalizing symptoms or
disorders. Although meta-analyses consider the pooled effect size across studies, there is
often heterogeneity across included studies in terms of samples and design. Thus, in
ancillary analyses, we considered whether differences across study methodologies might
contribute to the heterogeneity of effect sizes among the studies.

Search Strategies

Potential studies were identified through an initial PubMed search performed in August
2010 and an updated search in November 2013 utilizing the subject headings “cohort
studies” and “mental disorders.” The search was limited to human studies published in
English. To avoid omitting relevant articles, no further limitations were placed on the
search. All articles obtained from the search were then manually assessed for inclusion or
exclusion, based on the presence of search terms, described below, by two study
investigators. In addition, the reference list of each relevant article was reviewed.

Inclusion and Exclusion Criteria

For the purposes of this meta-analysis, childhood externalizing psychopathology is defined
as diagnoses of ODD or CD, or dimensional ratings consistent with disruptive behaviors,
specifically externalizing, aggression, hostile behavior, or conduct problems. Although
attention-deficit/hyperactivity disorder (ADHD) often co-occurs with ODD and CD, the
identified cohort studies did not explicitly identify or control for ADHD among child
participants. Thus, this meta-analysis, like the primary source publications, does not
distinguish between adult depression attributable to childhood ADHD symptoms versus
other externalizing psychopathology. For the outcome, adult depression was defined as
MDD, depressive disorder not otherwise specified, or dysthymic disorder. Studies that
combined adult anxiety and depressive disorders, or that considered the broader construct of
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“internalizing” disorders, were excluded. Adult diagnoses of bipolar disorder (Type I, Il, or
NOS) were not examined, as they are outside of the scope of this meta-analysis.

Prospective, longitudinal cohort studies were included if they were published in peer-
reviewed journals, assessed community- or epidemiologically-sampled participants aged 13
years or younger for disruptive behavior disorders or symptoms, and reassessed these
participants for current depressive symptoms or disorders at 18 years of age or older. Age 13
was selected to delineate childhood because several studies included a multiple cohort
design and data were combined at the initial childhood wave such that age ranges often
extended to age 13 (e.g., age 10-13; see Table 1). Given the need to include as many studies
as possible and the developmental similarity of 13- to 10-year-olds, studies that included
youth up to age 13 were included. However, given that childhood onset conduct problems
are often defined as occurring prior to age 10 (e.g., DSM criteria), we conducted an ancillary
analysis in which we considered only data points derived from youth age 10 or younger.
Similarly, most studies combined 18-year-olds into groups with individuals in their twenties;
thus, we selected 18 to delineate adulthood. Articles including only clinically referred
samples or cohorts of families were excluded. Only studies identifying children with mental
illness utilizing standardized, well-established, reliable, and valid diagnostic instruments,
behavior checklists, or rating scales were included, although no studies were found to have
utilized non-standard assessments; therefore, none were excluded for this reason. In all
studies, initial pediatric assessments, which comprised the predictors for later
psychopathology, primarily consisted of behavior checklists, whereas adult follow-up visits
focused on diagnosing specific disorders. Specifically, diagnoses in adulthood were made
according to a validated semi-structured/structured interview with a qualified interviewer,
with the exception of one study that utilized self-report on a validated questionnaire
(Huesmann, Dubow, & Boxer, 2009). Studies that did not evaluate childhood externalizing
symptoms or disorders, or where diagnoses were applied retrospectively, were excluded.

Selection of Studies for the Meta-Analysis

The search returned 87,399 articles, for which the title and/or abstract were reviewed for
relevance. Following this review, 105 articles remained, which were assessed for relevant
outcomes. Sixty-three articles were excluded because depression outcomes were not
reported. The reference sections of the remaining 42 studies were assessed for other
potentially relevant articles, which yielded 5 additional studies to include in the systematic
review. Of the remaining 47 references, 37 were excluded based on exclusion criteria
(Figure 1). This resulted in 10 studies appropriate for inclusion (Althoff, et al., 2010; Clark,
Rodgers, Caldwell, Power, & Stansfeld, 2007; Copeland, Shanahan, Costello, & Angold,
2009; Fergusson, Boden, & Horwood, 2013; Huesmann, et al., 2009; Mason et al., 2004;
Reinherz, Giaconia, Hauf, Wasserman, & Silverman, 1999; Rowe, et al., 2010; Sourander &
Helstela, 2005; Sourander et al., 2007), presented in Table 1.

Characteristics of Studies for the Meta-Analysis

Information about participants in each study is presented in Table 1. These ten published
reports each provided one or more predictors, resulting in a total of 21 data points for the
meta-analysis (M=2.10, SD=1.20, range=1-5 data points per study; across the 8 cohorts,
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M=2.62, SD=1.60). Strategies for addressing the non-independence across contributed data
points are presented below. In total, across the studies, 17,712 unique participants were
included in the meta-analysis.

Data Extraction

For the 21 data points, outcomes representing the impact of childhood externalizing
problems on adult unipolar mood disorders were presented as odds ratios (ORs) with 95%
confidence intervals (Cls) for 18 data points, and as an independent sample t-test that was
converted to an OR for the meta-analysis for three data points. Data were extracted in six
areas to address the primary research question and to account for heterogeneity among
studies and their respective effect sizes: (1) assessment strategy (checklist, interview),
informant (parent, teacher, youth), and externalizing symptoms (ODD, CD, externalizing,
aggression, or conduct problems) in childhood; (2) assessment strategy, informant, and
mood disorder symptoms or diagnosis at adult follow-up; (3) whether and type of participant
characteristics controlled (child sex, family SES); (4) whether baseline levels of
externalizing (ADHD or different externalizing symptoms than predictor) or internalizing
(depressive, anxiety, or internalizing) symptoms were controlled; (5) ages at baseline and
follow-up, and years between baseline and follow-up assessments; and (6) geographic origin
of the sample (US or other).

Covariates of Interest

We used the extracted data to create covariates that were hypothesized a priori to explain
heterogeneity or variance in effect sizes. For the initial assessment of externalizing
behaviors, we considered two informant variables (parent informant: yes/no, other informant
(child or teacher): yes/no). We coded whether childhood externalizing behaviors were
indexed by symptoms (externalizing, aggression, hostile behavior, conduct problems) or
diagnoses (ODD, CD). We also considered (yes/no) whether studies controlled for (a)
demographic variables or (b) internalizing symptoms in childhood (depression, anxiety,
internalizing). Although we considered ages at baseline and follow-up, as well as duration to
follow-up, many studies used a multiple cohort design and thus included ranges of ages
(e.g., 9-13 years at baseline, 18-21 at follow-up; see Table 1). Thus, there was not a specific
value that we could include in a meta-regression for many studies. To address this issue, we
used a categorical coding system for time between baseline assessment and initial follow-up,
which led to the creation of 4 variables: 2 based on time since initial assessment (follow-up
at > 12 years and > 15 years), and 2 based on individuals’ age at follow-up (> 23 years and >
30 years). Type of assessment at follow up was examined (interview vs. behavioral
checklist), but informant was not included because all studies assessed the index individuals
at follow-up. Given that gender was treated differently across studies and only two studies
explicitly examined sex differences, we were unable to consider sex in the covariate
analyses. Finally, we also coded whether cohorts were from the US or not (e.g., European or
New Zealand).

Statistical Analysis

We performed a meta-analysis using published (for 18 data points) or calculated (for three
data points) ORs and 95% ClIs to estimate the precision of the mean for all included studies
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using Comprehensive Meta-analysis Version 2 (Biostat, Englewood, NJ, n.d.) software.
Because the studies included in the meta-analysis varied in methodology and design, a
random-effects model was calculated. Multiple predictors and studies drawn from the same
cohort were included and accounted for by calculating (a) effect sizes for each cohort, and
then (b) an overall effect size. Specifically, effect sizes and variances first were computed
for each of the 21 predictors. Next, we calculated a weighted mean for each of the eight
cohorts. Weights were based on the inverse of the total variance associated with each of the
21 data points. Last, we computed a weighted mean of the effect sizes for each of the eight
cohorts, which were based on within-cohort error and between-cohort variance, to produce
an overall summary effect (Borenstein, Hedges, Higgisn, & Rothestein, 2009).

Statistical stability of the results was measured in two ways. First, each study was
individually excluded from the analysis and the pooled OR and 95% CI were recalculated. If
an individual study contributed heavily to the pooled OR, a change in the magnitude or
significance of the pooled OR would be observed. Second, given the possibility of
publication bias (i.e., significant findings are more likely to be published), we also
calculated Orwins’ Fail-safe N (Borenstein, et al., 2009), which provides an index of the
number of studies with a mean OR of 1.0 needed to make the overall effect size trivial (e.g.,
defined as an OR of 1.01).

Following determination of the combined effect size across studies, we considered
heterogeneity or observed variance across studies, indexed by tau, a metric that is sensitive
to the unit of measurement and acts as the standard deviation of the summary effect, and |2,
which provides an index of the proportion of observed variability that reflects “real”
differences among studies (Borenstein, et al., 2009; Higgins, Thompson, Deeks, & Altman,
2003). To explore the impact of the selected covariates on this observed variability among
studies, we conducted ancillary, subgroup analyses to determine effect sizes (ORs) for each
level of the categorical variable (e.g., separately for studies that do and do not use parent
report, or that do and do not control for background variables). For these analyses, ORs and
associated p-values were calculated for each level of the categorical variable (Borenstein, et
al., 2009). We then examined the Q statistic, which is based on the weighted sum of squares
for each level of the covariate and thus provides an index of dispersion (Borenstein, et al.,
2009), to determine whether the magnitude of prediction differed between the levels of the
covariates. Given that the covariate analyses were hypothesis-generating and based on 8
cohorts, we report differences that were marginally significant (p < .10) for these analyses.

The ten studies included in the meta-analysis represented eight cohorts and 17,712
individuals who underwent assessments in both childhood and adulthood. Across the 21 data
points generated within these 8 cohorts, 6 studies and 4 cohorts reported significant findings
for prediction from childhood externalizing symptoms to adult unipolar depressive
disorders. When all 21 data points were considered together, children who manifested
externalizing behaviors were more likely to develop depressive disorders as adults than
children who did not demonstrate such symptoms (Figure 2; OR = 1.52, 95% CI = 1.27—
1.80, p = 0.000). Results remained significant (OR = 1.45, 95% CI=1.18-1.79, p < .001)
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when the meta-analysis was limited to children aged 10 and under (vs. 13 and under, the
criterion used for the primary analysis). The first column in Figure 2 represents the cohort;
the second represents the 21 individual data points. Effect sizes for each of the 21 outcomes
are represented by a square and the lines bisecting the square correspond to the Cls. Effect
sizes were combined within cohort. Summary statistics for each cohort are presented in rows
below their respective data points, with relevant statistics in bold and diamonds in Figure 2.

The overall variance of these results was large (12 = 78.93), suggesting heterogeneity among
studies in the magnitude of prediction and that approximately 79% of the variance could be
accounted for by covariates. Removal of any individual study from the analysis did not
affect the prediction to adult depressive disorders (ORs with each individual study removed
ranged from 1.50-1.71, M=1.63, SD=0.06; all ps< 0.001). Using the respective effect sizes
for these 21 data points, defining a trivial effect size as an OR of 1.01, and a threshold of p <
0.05, Orwin’s Fail-safe N was 263, indicating that there would have to be 263 studies with a
mean OR of 1.0 added to the meta-analysis before the cumulative effect would become
trivial.

To explore whether the covariates could account for some of the variability among the effect
sizes for each of the 21 data points, we conducted ancillary analyses where separate OR and
p values were calculated for each level of the categorical covariates. Because studies within
cohorts often differed in these covariates, these supplementary analyses considered the 21
data points independently. Despite the large total number of participants, because only 21
data points from 8 cohorts were considered, these results are intended to be hypothesis-
generating as opposed to identifying conclusively reasons for heterogeneity among studies.
For one covariate, the magnitude of the ORs differed at a trend level among the levels of
each covariate. Specifically, studies that applied dimensional (symptom-based) approaches
to describing externalizing behavior in childhood had a significant prediction to depression
in adulthood (n=16/21, OR=1.47, p=.003), whereas those studies that used categorical
(ODD, CD) approaches also had a significant, but marginally stronger, prediction to adult
depressive disorders (n=5/21, OR=2.72, p=.001; index of group difference: Q = 3.50, p=.
06). All other comparisons between the different levels of each covariate were not
significant (parent vs. non-parent informant, U.S vs non-U.S sample, time gap between
evaluations, age at initial evaluation and follow-up, control for internalizing and
externalizing symptoms vs. not controlling for either internalizing or externalizing
symptoms; all Qs < 2.08, all ps > .15). Results of all covariate analyses are reported in
Supplementary Table 1.

Discussion

Although efforts to understand the etiology of depressive disorders have focused on
numerous possible childhood risk factors, previous research has been mixed in terms of the
magnitude and significance of a link between childhood externalizing symptoms or
disorders and the development of adult depression. Such knowledge has important
implications for prevention, intervention, and etiological models, yet we know of no
systematic efforts to quantitatively combine previous findings to clarify associations
between childhood externalizing symptoms and adult depression. The goals of this meta-
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analysis were to address these mixed findings by determining whether there is
developmental continuity between childhood externalizing disorders and adult depression
across eight large, longitudinal samples followed from childhood into adulthood; to
ascertain the magnitude of this association; and, as an ancillary strategy, to explore whether
methodological differences across studies (i.e., covariates) might account for the
heterogeneity in effect sizes across cohorts.

The findings of this meta-analysis confirm that among community-based samples, childhood
externalizing symptoms and disorders predict unipolar depressive symptoms and disorders
in adulthood. Specifically, compared to children without externalizing behaviors, those with
such behaviors were approximately 1.5 times more likely to develop depression as adults.
This finding supports previous reports indicating the existence of heterotypic development
of psychiatric disorders across the lifespan (Burke, Loeber, Lahey, & Rathouz, 2005;
Capaldi, 1992; Costello, Mustillo, Erkanli, Keeler, & Angold, 2003; Fergusson, Boden, &
Horwood, 2007; Fischer, Barkley, Smallish, & Fletcher, 2002; Hofstra, van der Ende, &
Verhulst, 2002; Loeber & Farrington, 1994; Moffitt et al., 2007; Pine, Cohen, Gurley,
Brook, & Ma, 1998; Roza, et al., 2003; Woodward & Fergusson, 1999; Zoccolillo, 1992).
Given that this is the first meta-analysis examining the association between childhood
externalizing psychopathology and adult depression, the present results extend this more
general finding of heterotypic continuity to these specific conditions that are common and
impairing, but not often considered jointly.

Several lines of research lend support to the developmental relation between early
externalizing problems and later depression reported here. Existing explanatory models for
this trajectory posit that disruptive behavior in childhood may lead to developmental
“failures” in domains in which youth strive to be successful (e.g., poor family and peer
relations, academic underperformance). These repeated failures might then contribute to
depression (Drabick, 2009; Drabick, Gadow, & Sprafkin, 2006; Patterson & Capaldi, 1990).
Thus, interventions that minimize childhood behavior problems and associated interpersonal
and academic difficulties could mitigate risk for adult depressive disorders. Indeed, there is
some evidence that such a preventive approach can be successful, even when depressive
symptoms are not a target of such preventive interventions. For example, Stormshak and
colleagues reported that the Family Check-Up, a family-centered intervention designed to
prevent youth behavior problems and improve adjustment, predicted not only improved self-
regulation among youth, but also decreased depressive symptoms prospectively (Stormshak,
Fosco, & Dishion, 2010). Similarly, among families who participated in the Adolescent
Transitions Program, a prevention program that focuses on parenting factors related to
adolescent behavior problems, intervention youth were less likely to exhibit depressive
symptoms than youth whose families did not receive the intervention (Connell & Dishion,
2008). Last, in a study examining the effects of Parent Management Training, although
improved parenting led to reductions in child behavior problems, these effects were
mediated by reductions in boys’ depressive symptoms (DeGarmo, Patterson, & Forgatch,
2004). Thus, though not a proximal target of these family-based interventions for youth
behavior problems, several studies indicate that intervening with child behavior problems is
associated with attenuated risk for subsequent depressive symptoms.
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The affective instability seen in childhood externalizing disorders also has been
conceptualized as a possible contributing mechanism to later life mood disorders (Burke, et
al., 2005; Capaldi, 1992; Capaldi & Stoolmiller, 1999). Specifically, Stringaris found that
after a 20-year follow-up, chronic irritability in adolescence predicted MDD and dysthymia
at age 33 (Stringaris, Cohen, Pine, & Leibenluft, 2009). Similarly, in the Great Smoky
Mountains Study, adolescent irritability was predictive of MDD and dysthymia at 20 year
follow-up even after controlling for baseline behavioral and emotional disorders (Rowe, et
al., 2010). Because of a lack of specific assessment of irritability in most of the longitudinal
studies included in this meta-analysis, we are unable to directly test hypotheses about
irritability as a specific mediator of adult depression. We were also unable to test
associations between ODD, which has an irritable dimension, and adult depression
specifically, because few studies identified categorical diagnoses (e.g., ODD) in their
baseline assessments, and only Rowe et al. considered ODD dimensions as well. However,
based on previous work (Bank, Duncan, Patterson, & Reid, 1993; Costello, et al., 2003;
Rowe, et al., 2010; Stringaris & Goodman, 2009), we speculate that irritability, commonly
seen in childhood externalizing disorders, may serve as a risk factor or mediate the transition
to subthreshold depression and eventually MDD, possibly through shared genetics
(Stringaris, Zavos, Leibenluft, Maughan, & Eley, 2012). Finally, given that mood and
anxiety disorders are highly co-morbid and that the studies in this meta-analysis did not
control for adult anxiety symptoms/disorders, it is possible that childhood externalizing
disorders may predict general adult affective instability, including anxiety symptoms, rather
than isolated depressive disorders.

Often, meta-analyses do not account for the methodological heterogeneity across the
included studies, thus precluding consideration of why previous findings may be mixed and
consequently limiting the interpretation of the results. In the present meta-analysis, 79% of
the variance could be explained by differences among the studies in terms of sample, study
design, and other potential covariates. The method of characterizing externalizing disorders
influenced the degree of association between childhood externalizing behavior and adult
depression. In exploratory analyses, we found a trend such that, when DSM diagnoses were
used to define externalizing disorders, the prediction to adult depression was marginally
stronger than when dimensional, symptom-based approaches were employed, though both
strategies resulted in significant prediction to adult depressive disorders. Previous research
indicates that childhood externalizing behaviors conceptualized dimensionally are associated
with adult depression (Angold, Costello, Farmer, Burns, & Erkanli, 1999; Brotman et al.,
2006; Drabick, 2009; Stringaris, et al., 2009), suggesting that defining childhood behavior
using both dimensional and categorical conceptualizations of children’s behavior problems
may be useful for clarifying the trajectories from childhood externalizing behavior to adult
depressive disorders (Drabick, 2009).

An important issue to consider in examining these longitudinal outcomes is that most of the
studies (6/8 cohorts; 17/21 data points) did not control for the possible impact of co-
occurring childhood depression on adult depression outcomes. This omission is of concern
for the present findings given that childhood internalizing symptoms such as depression
have been shown to predict depression in adulthood. Thus, given the co-occurrence of
internalizing and externalizing symptoms among youth (Burke, et al., 2005; Capaldi, 1992;

J Abnorm Child Psychol. Author manuscript; available in PMC 2015 October 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Loth et al.

Page 10

Drabick, et al., 2006), it is possible that adult depression among children with externalizing
psychopathology may actually reflect homotypic continuity from their childhood
internalizing symptoms rather than heterotypic continuity from their externalizing symptoms
or disorders. These data do not allow us to rule out this possibility at this time. However, we
suggest that childhood internalizing symptoms are unlikely to account completely for our
findings for three reasons. First, although childhood internalizing symptoms were not
controlled in most of the studies considered in the present meta-analysis, homotypic
continuity for internalizing symptoms often was considered. Findings drawn from the
cohorts considered in this meta-analysis indicate that childhood internalizing symptoms
were predictors of adult depression across only half of these samples (Supplementary Table
2). It is important to note that this lack of consistent prediction should not be interpreted as a
general lack of evidence for homotypic continuity for depression. Our cohorts were not
necessarily representative of typical or depressed pediatric samples, as we only selected
children who had been assessed for externalizing disorders. Second, when we compare the
small number of studies that did control for childhood internalizing symptoms when
predicting adult depression (4/21 data points; OR=1.57, p =0.115) to those that did not
control for childhood depression (17/21 data points; OR= 1.65, p = 0.000), we find that the
magnitude of these predictions was not significantly different (Q value =0.03, p=0.87;
Supplementary Table 1). Thus, prediction from studies that did and did not control for
childhood depression among the included studies in this meta-analysis was similar in
magnitude, suggesting that whether depression was controlled, externalizing symptoms
predicted adult depressive disorders. Third, depression typically has its onset after puberty
and consequently occurs in a relatively small subset (0%-8.4%) of children (ages 9-13) with
CD or ODD (Angold, Costello, & Erkanli, 1999). Thus, in childhood, there is only a small
proportion of youth who meet criteria for depressive disorders and comorbid externalizing
psychopathology, and it is unlikely that these children with comorbid conditions drive our
findings. In sum, although our conclusions are limited by the fact that most studies did not
control for childhood internalizing symptoms in examining prediction to adult depression,
other evidence suggests that childhood internalizing symptoms are unlikely to account
completely for the association we report between childhood externalizing symptoms and
adult depression.

The studies included in this meta-analysis used varying informants, rating scales and
interviews, sample demographics, analytic designs, and follow-up assessments. Although
the chosen covariates illustrated differential associations with adult depressive disorders,
several other factors that were not examined may affect the associations seen in this study.
Specifically, the magnitude of the association between childhood externalizing behaviors
and adult depression may be underestimated secondary to selection bias and study attrition.
Families and children with disadvantaged backgrounds, who may be at higher risk for
externalizing disorders at baseline, are more likely to be lost at follow-up. We chose to
exclude clinical samples, as well as studies comprised of families with identified genetic risk
for developing unipolar depression (i.e., offspring of depressed parents), which may also
have resulted in our underestimating the magnitude of the association between childhood
externalizing disorders and adult depression. Finally, sex differences were not uniformly
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addressed by the studies used in this meta-analysis, and sex therefore was not examined as a
moderator.

Despite the fact that our analysis is probably conservative in terms of our inclusion criteria,
Orwin’s Fail-safe N demonstrated that 263 studies with a mean OR of 1.0 would be needed
to make the overall effect size trivial. We did not omit studies that utilized data from the
same cohort, which enabled us to increase the number of data points that we could examine
but also led to a reduction in power to test covariates because of the resulting nested design
of the meta-analysis. However, when each study was systematically removed from the meta-
analysis, the magnitude of the association stayed remarkably similar. Thus, expanding our
inclusion criteria would have led to greater power to test covariates that account for
heterogeneity in effect sizes, but would have altered the types of conclusions that could be
drawn from these data. Future research that includes a greater number of cohorts and/or uses
less stringent inclusion criteria would provide greater power to test potential covariates and
moderators. However, despite the relatively small number of studies utilized here, the data
are drawn from prospective, epidemiological and community-based studies that include a
total of 17,712 participants. In addition, the sampling design of many studies required our
use of categorical covariates, which further limited our power to test covariates. Although
this limitation stemmed from the lack of dimensional variables in the original studies, future
research that includes dimensional covariates and meta-regression could permit greater
power for tests designed to account for variability in effect sizes across studies.

To our knowledge, this is the first meta-analysis examining the link between childhood
externalizing disorders and adult depression. This report contributes to the already existing
data suggesting that depressive psychopathology may develop in a heterotypic fashion.
Intuitively, researchers and clinicians alike are likely to assume that childhood internalizing
disorders precede adult internalizing disorders. The findings from the present analyses
suggest that our understanding of the developmental trajectory of depression should be
expanded to encompass early life externalizing problems. In addition, those children with
externalizing behavior and a family history of depression may be at particularly high risk to
develop depression (Beardslee, Gladstone, & O’Connor, 2012), suggesting potential risk
profiles to consider in future research. Our work suggests that children with externalizing
disorders should be observed closely for the emergence of depression in adolescence, in
addition to adult manifestations of externalizing behavior such as antisocial personality
disorder or substance use disorders. This conceptualization of childhood externalizing
disorders could inform depression prevention programs and decisions made by agencies who
fund clinical and research programming. Further research is needed to determine
mechanisms that underlie this association, so that targets for prevention and treatment can be
better tailored.
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Refer to Web version on PubMed Central for supplementary material.
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87,399 Articles identified from
database

82,218 Articles excluded based
on review of title or abstract

105 Articles relevant for
review

63 Articles excluded on
irrelevant results

42 Articles relevant for
systematic review

| 5 Articles mcluded Trom hand- |

search of reference lists

47 Articles included in
Systematic Review

37 Articles excluded from meta-analyses

16 did not assess childhood externalizing
symptoms/disorders by or at age 12 years

7 did not assess adult depressive disorders

§ included bipolar affective disorder in the
diagnosis of adult depressive disorders

4 data could not be converted to OR’s
3 outcomes were not comparable to other studies
1 clinical sample

1 retrospective sample

10 Articles included in the
Meta-analyses

Figure 1.

Review and selection of articles describing longitudinal studies.
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Cohort Externalizing Predictor Statistics for each predictor Odds ratio and 95% CI
Odds Lower Upper
ratio limit limit p-value

CCLS Huesmann aggr. childhood-limited (peer)  1.21
CCLS Huesmann aggr. life-course persistent (peer) 2.51 0.56 262 0.62

CCLS Combined Effect Size 1.81 1.29 4.88 0.01 —
CHDS Fergusson CP (parent/teacher) 0.83 0.98 3.33 0.06

CHDS Combined Effect Size 0.83 073 095 0.01
CNUS Reinherz hostile behavior (teacher) 5.48 0.50 1.38 0.47

CNUS Combined Effect Size 548 295 1019 0.00 —
FBM Sourander CP (parent) 1.30 2.49 12 900 . =
FBM Sourander CP (parent/teacher) 3.50 1.05 161 0.02 -
FBM Sourander CP (teacher) 1.30 140 872 0.01

FBM Combined Effect Size 1.47 0.99 1.70 0.06 -
GSM Copeland CD (parent/youth) 0.70 102 210 0.04 L
GSM Copeland ODD (parent/youth) 2.40 0.26 1.90 0.48
GSM Rowe CD (parent/youth) 4.10 1.01 568 0.05
GSM Rowe ODD (parent/youth) 3.30 0.88 1899 0.07
GSM Rowe ODD+CD (parent/youth) 8.90 1.28 8.49 0.01 ——

GSM Combined Effect Size 2.68 3.03 26.15 0.00 —_—
NCDS Clark externalizing 11 y (teacher) 1.84 1.61 4.48 0.00 -
NCDS Clark externalizing 7'y (teacher) 1.59 114 297 0.01 -

NCDS Combined Effect Size 1.72 0.92 274 0.10 -
SSDP Mason CP (parent) 1.07 1.04 283 0.03 i
SSDP Mason CP (teacher) 1.00 0.36 3.20 0.90
SSDP Mason CP (youth) 2.61 0.50 2.00 1.00 ——
SSDP Mason OD (parent) 0.97 0.91 750 0.08 1+
SSDP Mason OD (teacher) 1.03 0.58 162 0.91 —

SSDP Combined Effect Size 1.1 0.69 153 0.88 ——
ZHLS Althoff aggr. (parent) 0.97 0.77 1.61 0.58
ZHLS Althoff externalizing (parent) 1.57 0.37 255 0.95

ZHLS Combined Effect Size 1.29 s 3.37 025
Overall Effect Size 152 064 258 0.48

1.27 1.80 0.00° *
01 0.1 1 10 100
Favors No Association Favors Association

Figure 2.
Childhood externalizing symptoms as predictors of adult depressive disorders. Boxes reflect

weights of individual predictors. Effect sizes were combined within cohorts; combined
effect sizes are in bold and represented by diamonds. NCDS = National Child Development
Study, CNUS = Community in Northeast US, FBM = Finnish Boy to Man, GSM = Great
Smoky Mountains, SSDP = Seattle Social Development Project, ZHLS = Zuid-Holland
Longitudinal Study, CCLS = Columbia County Longitudinal Study, CHDS = Christchurch
Health and Development Study, aggr. = aggression, Cl = confidence interval, CP = conduct
problems, OD = oppositional defiant symptoms.
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