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Abstract
Objective—Although the offspring of parents with major depressive disorder (MDD) are at
increased risk to develop disruptive behavior disorders (DBD) in addition to MDD, it remains unclear
whether this heightened risk is due to MDD or to comorbid DBD in the parents.

Method—In a secondary analysis of longitudinal data from offspring at risk for MDD and panic
disorder and comparison children, we stratified 169 children of parents who had been treated for
MDD based upon presence (n=50) or absence (n=119) of parental history of DBD (ADHD,
oppositional disorder, and conduct disorder) and contrasted them with children of parents with DBD
but without MDD (n=19) and children whose parents had neither MDD nor DBD (n=106). The
children had been assessed in middle childhood using structured diagnostic interviews.

Results—Offspring of parents with MDD+DBD had significantly higher rates of MDD, DBD in
general, and ADHD in particular, compared with offspring of parents with MDD alone. Offspring
of parents with MDD+DBD also had higher rates of mania than controls. Both parental MDD and
DBD conferred independent risk for MDD and DBD in the offspring. However, only parental DBD
conferred independent risk for conduct disorder and ADHD and only parental MDD conferred
independent risk for oppositional defiant disorder.

Conclusion—Elevated rates of DBD in the offspring of parents with MDD appear to be due in part
to the presence of DBD in the parents. Further studies of samples not selected on the basis of parental
panic disorder are needed to confirm these results.
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Introduction
Numerous top-down high-risk studies have documented that parental major depressive
disorder (MDD) confers risk in the offspring for disruptive behavior disorders (DBD). For
example, in a study of a high-risk offspring sample, our group found that parental MDD
conferred an increased risk for disruptive behavior disorders in children at mean age of 10.1
years (Odds Ratio 2.7, 95% confidence interval: 1.4-5.3, p=.003) (Biederman et al., 2006).
Radke-Yarrow and colleagues (1992) also found among children in middle to late childhood
that between 22-42% of children with a parent with unipolar depression had a DBD compared
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to only 3-8% of comparison control children. In a pooled analysis of the data from seven
previous studies, Faraone and Biederman (1997) concluded that 12.4% of 475 children of
depressed parents had ADHD compared to only 6.6% of 395 children of control parents
(X2(1)=6.0, p=.01). Rates of conduct disorder among children of parents with MDD have also
been reported to range from 6.5-32% compared with 1.2-8% in offspring of non-depressed
controls (Beardslee et al., 1988, Hammen et al., 1990, Weissman et al., 1984).

Bottom-up studies that examine the prevalence of psychiatric disorders in the parents of
affected children have also found associations between ADHD and parental MDD. For
example, higher rates of major depressive disorder were found among first-degree relatives of
boys (Biederman et al., 1991) and girls (Faraone et al., 1991) with DSM-III attention-deficit
disorder (ADD) than among relatives of children without ADD. In a large, case-controlled
study of boys with ADHD, the first-degree relatives of ADHD probands were at greater risk
for MDD compared to relatives of control children without ADHD (Biederman et al., 1992).
Similarly, Nigg and Hinshaw (1998) found that boys with ADHD were more likely than control
boys without psychiatric disorders to have mothers with a past-year history of MDD or anxiety.

Despite these findings, it is not clear whether associations between parental MDD and DBD
in offspring are accounted for by the parental MDD itself, or by the presence of comorbid DBD
in the affected parents or their spouses. Major depression is known to be highly comorbid with
DBD, in both children and adults. A meta-analysis of child and adolescent community samples
(Angold and Costello, 1993) found that among youths with MDD, rates of oppositional defiant
disorder or conduct disorder ranged from 22.7%-83.3%, whereas among youths with
oppositional defiant or conduct disorder, rates of MDD ranged from 8.5%-45.4%. Similarly,
the replication of the National Comorbidity Survey found statistically significant associations
between major depression and oppositional defiant disorder (tetrachoric correlation = .48) and
ADHD (tetrachoric correlation = .50), but not conduct disorder in adults (Kessler et al.,
2005). On the other hand, a population-based twin study found that prior onset of conduct
disorder significantly increased the risk for later MDD in adults (Hettema et al., 2003). Thus,
the increased risk for DBD in the offspring of parents with MDD may be attributable to the
significant comorbidity between MDD and DBD in parents. In addition, parents with MDD
may be more likely to partner with spouses with antisocial or disruptive behaviors
(Marmorstein et al., 2004, Kim-Cohen et al., 2005), and both parental MDD and antisocial or
disruptive behaviors have been shown to be significantly and independently associated with
MDD and conduct disorder in offspring (Marmorstein and Iacono, 2005).

Although these studies support the hypothesis that the association between parental MDD and
DBD in offspring may be attributable in part to a history of DBD in the parents, research on
this question has been scarce. Kim-Cohen and colleagues (2005) found that a parental history
of antisocial behavior accounted for approximately one-third of the association between
maternal MDD and antisocial behavior in children (age seven), although maternal MDD was
an independent predictor as well. These researchers also found that compared to children of
mothers with MDD alone, children of mothers with MDD and antisocial behavior had higher
rates of both antisocial behavior and DSM-IV conduct disorder (Kim-Cohen et al., 2006).
However, these studies were limited by including only symptom counts of parents’ antisocial
behavior and not a full assessment of parents’ life histories of disruptive behavior disorders
including childhood disorders such as ADHD and oppositional defiant disorder.

This question has important scientific and public health implications. DBDs can be very
debilitating to children, impeding their academic, social and familial functioning (Greene et
al., 2002, Blackman et al., 2005). Understanding which familial factors put children at
heightened risk for these disorders could enable the development of appropriate preventive
interventions aimed at mitigating them. Thus, identifying a particular subgroup of children at
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highest risk (i.e. the offspring of parents with MDD with comorbid DBD) would enable that
group to be targeted both for preventive intervention and for focused longitudinal studies to
elucidate the etiological trajectory and behavioral, temperamental, neural, and genetic
substrates of disruptive behavior disorders.

The main aim of the present study, therefore, was to assess whether the association between
parental MDD and DBD in the offspring was accounted for by parental MDD, parental DBD,
or both. To this end, we conducted a secondary analysis of data from a longitudinal sample of
offspring of parents with MDD, with and without comorbid panic disorder, and controls
without mood or anxiety disorders (Biederman et al., 2006), in which parental depression was
found to be associated with childhood disruptive behavior disorders. We hypothesized that the
increased rates of DBD in the offspring of depressed parents would be associated with DBD
in their parents.

Method
Overview of Study

This study is a secondary analysis of data from a longitudinal study of a case controlled high-
risk sample of over 300 children originally recruited between 1993-1998. As described in an
earlier report (Biederman et al., 2001), we had recruited offspring of parents with panic disorder
(with or without major depression), major depression without panic disorder, and comparison
offspring whose parents were free of mood or major anxiety disorders. Both parents in each
family had been assessed via structured clinical interviews at baseline, and children had been
assessed diagnostically via structured clinical interviews at baseline and at five-year follow-
up (Biederman et al., 2006).

Subjects
The present analysis included four groups of children: 1) children from 47 families with parents
without DBD and without MDD (Controls, N=106; these included offspring of the original
control parents recruited for the study, who did not have any mood or major anxiety disorders
as well as a small group of offspring of parents with panic disorder alone without major
depression), 2) children from 10 families with parents with DBD and without MDD (DBD,
N=19), 3) children from 60 families with parents with MDD and without DBD (MDD, N=119),
and 4) children from 30 families with parents with DBD and MDD (MD+DBD, N=50). DBDs
in the parents were defined to include childhood history of attention-deficit hyperactivity
disorder (ADHD), oppositional disorder, and/or conduct disorder. Specifically, among the 10
families in the DBD only group, four parents had a history of conduct disorder only, two had
ADHD only, two had oppositional disorder only, one had oppositional plus conduct disorder
and one had all three disorders. In the families from the MDD+DBD group, ten parents had a
history of ADHD only, seven had oppositional disorder only, five had conduct disorder only,
four had ADHD plus oppositional disorder, and one each had oppositional plus conduct, ADHD
plus conduct, or all three disorders. Eleven of the 30 MDD+DBD families (comprising 22
children) were defined by MDD in one parent and DBD in the other; the other 19 families
(comprising 28 children) had a parent with the comorbid condition. Parents with bipolar
disorder were excluded from the analysis.

Subject Ascertainment
Parents with MDD had been recruited from hospital outpatient and HMO settings and
advertisements and were included if they met full DSM–III–R criteria for MDD on the
Structured Clinical Interview for DSM-III-R (Spitzer et al., 1990) (SCID). To ensure
“caseness” of MDD, we included them in the present analysis only if they had been treated for
MDD (with pharmacotherapy and/or psychotherapy). Parents who were acutely psychotic or
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suicidal had been excluded from the study. Comparison parents were recruited through
advertisements to hospital personnel and in the community and were included only if both
parents did not meet DSM–III–R criteria on the SCID for any major anxiety or mood disorders
and had never received psychiatric treatment. The institutional review board at the
Massachusetts General Hospital approved all study protocols. At baseline and follow-up, after
complete description of the study to the subjects, written informed consent was obtained. All
parents signed written consent for themselves and their children. Children assented to study
procedures, with those 7 and older signing written assent forms which were read to them.

Diagnostic Assessments
Both parents from each family were assessed at baseline using the SCID-III-R, amended to
include modules from the Kiddie Schedule for Affective Disorders and Schizophrenia,
Epidemiologic Version (K-SADS-E) for DSM-III-R (Puig-Antich and Ryan, 1986) assessing
childhood ADHD, oppositional disorder, and conduct disorder. Children who reached the age
of 5 by the end of the first five-year grant period were assessed during the first wave of the
study, based upon interviews with the mother using the DSM-III-R-based K-SADS-E.
Interviewers were blind to ascertainment group and to all diagnostic information about the
parents. The children were a mean age of 6.8 years at the initial diagnostic assessment.
Socioeconomic status (SES) was assessed using the Hollingshead Four-Factor Index
(Hollingshead, 1975).

Follow-up assessments were done a median of five years after baseline diagnostic assessments
(mean 4.5 years, SD 1.5) by interviewers blind to all previous information about the child and
family. Because some younger siblings were assessed for the first time at this wave, the children
assessed had a mean age of 10.1 years. Assessments of the children at this wave relied on the
DSM-IV based K-SADS-E (Orvaschel and Puig-Antich, 1987). We interviewed the mothers
for all subjects and directly interviewed subjects older than 12 years. We considered a disorder
positive if diagnostic criteria were unequivocally met in either the parent or child interview.

Diagnostic interviewers had bachelor’s or master’s degrees in psychology and were trained to
high levels of inter-rater reliability. All interviews were presented for review to a committee
of board-certified child and adult psychiatrists and licensed psychologists who were blind to
the subject’s ascertainment status, referral source, and all other data, to resolve diagnostic
uncertainties. Diagnoses were considered positive only if a consensus was achieved that criteria
were met to a degree that would be considered clinically meaningful. We computed kappa
coefficients of agreement for all diagnoses by having experienced, board certified child and
adult psychiatrists and licensed clinical psychologists diagnose subjects from audiotaped
interviews made by the assessment staff. Based on 500 assessments from interviews of children
and adults, the median kappa coefficient was .98 with excellent agreement for ADHD (0.88),
conduct disorder (CD;1.0), oppositional defiant disorder (ODD; .90), major depression (1.0),
mania (0.95).

In the present analysis, we included all children for whom follow-up diagnostic assessments
were available, and supplemented the lifetime diagnoses reported in these interviews with
lifetime disorders that had been reported at the initial diagnostic interview.

Data Analysis
Analyses were conducted using STATA (Stata, 2005). We first compared the four groups of
offspring on demographic characteristics and other parental psychiatric disorders (panic
disorder). Logistic regression, linear regression, or ordinal logistic regression was used
depending on the distribution of the outcome. We then compared rates of mood and disruptive
behavior disorders in offspring from the four groups using logistic regression, covarying any
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potential demographic confounds. Pairwise comparisons were conducted if the four group
omnibus test was statistically significant. To account for non-independence of siblings, we
used Huber correction to produce robust variances. Finally, in order to examine the degree to
which parental MDD, independently from parental DBD, or parental DBD, independently from
parental MDD, predicted child disorders, we conducted logistic regression analyses in which
both presence or absence of MDD in a parent and presence or absence of DBD in a parent were
included in the equation, and we examined the odds ratios for each parental disorder predicting
each child outcome independently of the other. All tests were two-tailed with alpha set at 0.05.

Results
Table 1 shows the demographic characteristics of the sample. All three groups of high-risk
offspring differed from controls on SES, and the offspring of depressed parents differed from
control offspring on rates of parental panic disorder. Therefore SES and parental panic disorder
were covaried in all subsequent analyses.

Although offspring of parents with MDD, irrespective of comorbidity with DBD, had higher
rates of DBD than offspring of comparison parents without MDD or DBD, the rates of DBD
were significantly higher among offspring of parents with MDD+DBD than among offspring
of parents with MDD alone (z=2.36, p=.02). Similarly, ADHD was significantly elevated in
the offspring of parents with MDD+DBD compared with the offspring of parents with MDD
only (z=2.08, p=.04). In addition, the rate of MDD was significantly higher in the offspring of
parents with MDD+DBD compared with those of parents with MDD alone (z=2.00, p=.04).
Oppositional defiant disorder and MDD were both significantly higher in both the MDD+DBD
and MDD groups compared with controls without MDD or DBD. In contrast, conduct disorder
and mania were significantly elevated (versus offspring of unaffected controls) only among
the offspring of parents with MDD+DBD.

Figure 1 shows the risk for psychiatric disorders in offspring conferred by parental DBD versus
no parental DBD and parental MDD versus no parental MDD, independent of the presence or
absence of the other parental diagnosis (MDD or DBD, respectively). As can be seen, both
parental MDD and parental DBD conferred independent risk for MDD and DBD in the
offspring. However, only parental DBD conferred independent risk for conduct disorder and
ADHD, and only parental MDD conferred independent risk for oppositional defiant disorder
in the offspring.

To examine whether the association between parental and child DBDs might have been
accounted for by overall severity of parental psychopathology among parents in the MDD
+DBD group, indexed by total number of lifetime comorbid disorders, we examined whether
children from the four parental groups differed on total lifetime disorders in both parents, added
together, including MDD, mania, dysthymia, panic disorder, agoraphobia, GAD, OCD,
specific and social phobias, PTSD, alcohol and substance abuse and dependence, anorexia,
bulimia, and adult antisocial disorder. We excluded the childhood DBDs, on the basis of which
the groups had been constructed. We found that the groups did differ, with means of 2.5 (SD
1.8) for the controls, 3.7 (SD 3.2) for the offspring of DBD, 5.9 (SD 2.8) for the offspring of
MDD, and 8.2 (SD 3.8) for the offspring of MDD+DBD. The MDD group differed significantly
from controls, and the MDD+DBD group differed significantly from all other groups
(χ2 (3)=33.99, p<.0010). Additionally, the number of disorders in the children themselves (total
number of DBDs, mood, and anxiety disorders) increased from group to group (mean=1.0,
[SD=1.5]; 1.4 [1.8]; 2.0 [2.1]; 3.3 [2.4], respectively, χ2 (3)=15.85, p<.001, with the MDD
+DBD group differing significantly from all others).
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We therefore repeated all analyses covarying the number of parental disorders. Although the
odds ratios for all significant comparisons in Table 2 remained over 2.0, the comparisons
between the offspring of MDD+DBDs versus those of MDD alone dropped to trend or near-
trend significance for DBD (OR=2.1 [0.97,4,6], z=2.13, p=0.06), ADHD (2.2 [0.9,5.6], z=2.21,
p=0.10), and MDD (2.3 [0.8,6.3], z=2.25, p=0.12) due to diminished statistical power. For the
binary predictor analysis (Figure 1), the odds ratios for the prediction of child DBDs (OR=1.9,
p=0.052), of child ADHD (OR=2.0, p=0.07), and of child MDD (OR=2.1, p=0.11) by parental
DBDs remained in the same 2.0-range, but dropped to trend or near-trend significance. All
other comparisons remained significant. Finally, we compared rates of parental comorbid
disorders between children with and without DBDs, separately within the offspring of MDD
and within the offspring of MDD+DBD. In both cases, the number of parental comorbid
disorders did not differ between children with and without DBDs (offspring of MDD: OR=
1.1[.97-1.3], z=1.49, p=.14; offspring of MDD+DBD: OR=1.1 [.91-1.2], z=0.74, p=.46).

Discussion
This study investigated whether the association between parental major depressive disorder
(MDD) and elevated risk for disruptive behavior disorders (DBD) in the offspring is accounted
for by parental MDD, parental DBD, or both. We found that the offspring of parents with MDD
plus DBD had significantly higher rates of DBD in general, and ADHD in particular, than those
of parents with MDD alone. Analysis of the unique risk contributed by parental MDD and
parental DBD, respectively, revealed that both parental MDD and DBD conferred independent
risk for MDD and DBD in the offspring, whereas only parental DBD conferred independent
risk for conduct disorder and ADHD, and only parental MDD conferred independent risk for
oppositional defiant disorder. These findings support the study hypothesis and suggest that the
elevated rates of DBD in the offspring of parents with MDD may be due in part to the presence
of DBD in the parents themselves.

Our findings confirm and extend results by other groups suggesting that some of the elevated
DBD among offspring of depressed mothers are accounted for by antisocial behaviors in the
mothers or fathers (Kim-Cohen et al., 2005, 2006, Marmorstein et al., 2004). Our study extends
these findings by demonstrating that childhood parental history of disruptive behavior disorders
(including ADHD and oppositional disorder as well as conduct disorder) contribute to this
increased risk.

The specific association between parental DBD and childhood conduct disorder and ADHD
in our study is consistent with studies documenting the heritability of conduct disorder (Gelhorn
et al., 2006) and ADHD (Faraone et al., 2005). The specific association between parental MDD
and childhood oppositional defiant disorder is interesting given the frequent comorbidity
between oppositional defiant disorder and mood disorders (Kessler et al., 2005) and the
similarities in affective dysregulation between the two disorders (Greene and Doyle, 1999).
Additional work is needed to clarify whether symptoms of oppositional defiant disorder are an
early characteristic of or marker of risk for major depression. One hypothesis is that the negative
affect reactivity and ease to anger found among children with ODD may represent, in some
cases, subthreshhold presentations of irritable depression.

Another possibility is that DBDs in the children and parents may be a reflection of a
temperamental factor which may be a precursor to MDD. For example, emotionality or
negative affectivity, especially in the absence of positive affectivity, has been associated with
risk for MDD (Lonigan et al., 2003), and high emotionality (in particular expressions of anger)
in early childhood has been found also to predict onset of disruptive behavior symptoms
(Rydell et al., 2003). Additionally, our group has found that motivational behavioral
disinhibition, defined as the reactive tendency to exhibit boldness, heightened exploration, and
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talkativeness in unfamiliar settings, measured in the preschool years predicts elevated risk for
disruptive behavior disorders and comorbid mood disorders in early and middle childhood
(Hirshfeld-Becker et al., 2004, 2007). Therefore, DBDs may be indexing a temperamental
precursor to MDD, which puts the child at risk for a trajectory consisting of behavioral
disinhibition in toddlerhood or preschool years, disruptive behavior disorders in childhood,
and MDD later in childhood, adolescence or adulthood. Longitudinal studies following
disinhibited children over time are needed to further examine this possibility.

The elevated rate of mania among the offspring of parents with MDD+DBD is noteworthy.
Although we excluded offspring whose parents had met full criteria for mania, and although
we assessed all parents carefully with the SCID, it is possible that some of the parents from
the MDD+DBD group might have had undetected bipolar spectrum illness. Family studies
have shown that among offspring of parents with bipolar disorder, the rate of ADHD is
approximately three times higher than among offspring of normal controls, and that bipolar
disorder is twice as common among relatives of ADHD probands compared to relatives of
normal control probands (Faraone et al., 1997). However, since only approximately 20% of
the first-degree relatives of patients with bipolar disorder have bipolar disorder themselves,
and since it is very common for these relatives to have unipolar depression and disruptive
behavior disorders (e.g. Chang et al., 2003; Joyce et al., 2004), it is equally plausible that
parental unipolar depression and comorbid parental DBDs confer additive risk for bipolar
disorder.

The strengths of this study include the complete assessment of both parents in each family with
standardized, well-validated diagnostic instruments that evaluated childhood as well as
adulthood psychiatric disorders; the blind assessments of children with structured diagnostic
interviews; and the large sample size.

However, our results should be considered in light of several limitations. First, parental DBDs
were assessed based upon retrospective reports by parents using structured diagnostic
interviews and, with the exception of some parents who still met criteria for ADHD, were not
observed directly. Second, because parents with MDD+DBD also had more comorbid
disorders and had children with higher numbers of comorbid disorders, we cannot be sure
whether the associations we observed represent a specific relationship between parental and
child DBDs, or a case of greater severity in parents breeding greater severity in children. When
we covaried parental comorbidity in our analyses, only the specific associations between
parental DBD and child conduct disorder and between parental MDD and child DBD, ODD,
and MDD remained. However, the odds ratios for all previously significant associations
remained at or close to 2.0, and the significances for most remained at trend level, suggesting
that the loss in significance may have been due to reduced power. Moreover, if it was parental
comorbid disorders and not parental DBDs that were conferring risk for child DBDs, we would
expect that within the group of offspring of MDD and within the group of offspring of MDD
+DBD, presence of child DBDs would be associated with higher numbers of parental comorbid
disorders. However, this was clearly not the case. In further support of a specific association
between parental and child DBDs is the fact that parental MDD+DBD conferred increased risk
only for the DBDs (DBDs in general, ADHD, and conduct disorder) and not for all disorders
in general (e.g. the anxiety disorders), as would be expected if the effect were simply of severity
in parents conferring increased severity in children. Similarly, some disorders (e.g. ADHD)
did not show a step-wise increase across groups as would be expected if they were linked to
increasing parental comorbidity. This issue needs further study in larger samples.

Third, since our analysis was conducted on a sample of offspring of parents with panic disorder,
many affected parents also had comorbid panic disorder. Therefore it is not known how results
would generalize to samples of offspring of parents with MDD and DBD alone. Third, the
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group of offspring of parents with DBD without MDD was very small, and the size of this
group may have reduced the study’s power to detect differences, particularly in four-group
comparisons. Fourth, assessments of children 12 and under relied on parental report. Future
study waves, in which all the children will be old enough to be directly interviewed about their
lifetime symptoms, will enable us to further assess the risk conferred by parental MDD and
DBD. Finally, whereas our analysis covaried SES, other environmental factors, including
exposure to parents’ symptoms of affective or behavioral dysregulation, might also influence
the associations noted.

Despite these limitations, this study suggests that elevated rates of disruptive behavior disorders
(DBD) in the offspring of parents with major depressive disorder (MDD) may be due in part
to increased presence of DBD in the parents themselves. Further studies of samples not selected
on the basis of parental panic disorder are needed to confirm these results. Clinically, our
findings suggest that offspring of parents with MDD with DBD are at particularly elevated risk
for DBD themselves, and that they should be targeted for preventive interventions.
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Figure 1.
Risk for psychiatric disorders in offspring conferred by parental disruptive behavior disorders
(DBD) and parental major depression (MDD)
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