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Abstract
Although much has been written about the utility of applying transactional models to the study of
parenting practices, relatively few researchers have used such an approach to examine how children
influence maternal wellbeing throughout their development. Using a sample of males from
predominantly low-income families, the current study explored reciprocal relations between boys’
overt disruptive behavior (boys’ ages 5 to 10 years) and maternal depressive symptoms. We then
examined this model with youth-reported antisocial behaviors (ASB) and maternal depressive
symptoms when the boys were older, ages 10 to 15. In middle childhood, evidence was found for
both maternal and child effects from boys’ ages 5 to 6 using both maternal and alternative caregiver
report of child aggressive behavior. In the early adolescence model, consistent maternal effects were
found, and child effects were evident during the transition to adolescence (boys’ ages 11 to 12). The
findings are discussed in reference to reciprocal models of child development and prevention efforts
to reduce both maternal depression and the prevalence of child antisocial behavior.
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Parental psychopathology has been found to be a consistent and robust correlate of children’s
maladjustment (DelBello and Geller 2001; Goodman and Brumley 1990; Lapalme et al.
1997). Due to the prevalence of depression, especially in women, maternal depression has been
the focus of numerous research studies on parental psychopathology and its association with
child psychopathology. Findings in the extant literature provide substantial evidence for an
association between maternal depression and negative child outcomes, including internalizing
and externalizing child problem behaviors (for reviews of this literature, see Beardslee et al.
1998; Cummings and Davies 1994; Gelfand and Teti 1990).

In addition to research on the relation between maternal depression and different forms of child
psychopathology, associations have been found between child characteristics and parental
behavior (Bell and Harper 1977; Elgar et al. 2004; Lytton 1990). Rather than consider parent
effects on children and child effects on parents to be separate processes, reciprocal models of
socialization regard parenting behaviors and child characteristics as recurrent, transactional
exchanges over time, where both parties affect the other (Bell 1968; Sameroff 1995). Whereas
there is an extensive body of research on reciprocal effects between child disruptive behavior
and aspects of parenting (Bell and Harper 1977; Danforth et al. 1991; Johnston and Mash
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2001), substantially less attention has been paid to potential bidirectional effects between child
disruptive behavior and parental mental health, such as depressive symptoms, over time. As
the social and economic cost of adult depression and its association with negative child
outcomes is high (Pincus and Petit 2001; Simon and Katzelnick 1997), it is important to better
understand risk factors underlying the development and maintenance of both maternal
depression and child problem behaviors. Thus, the purpose of the current study was to examine
bidirectional processes between sons’ early disruptive and later antisocial behaviors and
mothers’ depressive symptoms spanning from when boys were ages 5 to 15.

Maternal Depression and Child Adjustment
The association between maternal depression and poor child outcomes is one of the most robust
findings in psychological research. Both maternal clinical depression and sub-clinical, elevated
levels of depressive symptoms have been found to be related to child maladjustment
(Cummings et al. 2005; Farmer et al. 2002); as a result, the term maternal depression will be
used throughout this paper to describe both criteria.

Although researchers have studied children of depressed mothers across both narrowly defined
developmental periods and broad age spans (Goodman and Gotlib 1999), there have been
consistent findings linking maternal depression to disruptions in both socio-emotional and
instrumental (e.g., academic) functioning (Elgar et al. 2004; Gelfand and Teti 1990). Studies
of outcomes for school-aged children and adolescents of depressed mothers have documented
associations between maternal depression and behavior problems, including higher rates of
externalizing problems and more serious forms of antisocial behaviors as assessed by parent,
teacher, and self report (Hay et al. 2003; Munson et al. 2001) and teacher reports of academic
and behavior problems at school (Sinclair and Murray 1998). Other research using parent and
teacher reports has found higher levels of social maladjustment in children of mothers with
depressive symptoms, including lower levels of social competence and adaptive functioning
(Luoma et al. 2001), as well as poor adjustment and self-esteem (Cummings et al. 2005; Wilkins
et al. 2004). Moreover, numerous studies have found elevated rates of internalizing behaviors,
especially depression, in children of depressed mothers (Cummings et al. 2005; Hammen and
Brennan 2003; Leve et al. 2005).

Child Effects on Parents and Reciprocal Models
Child effects models emphasize the influence of children’s attributes and behaviors on their
parents. The literature on parenting is replete with theoretical models and empirical evidence
of child effects on parents. Belsky’s (1984) landmark paper on the determinants of parenting
provides a foundation for reciprocal parenting models by positing that characteristics of both
the parent and child contribute to adaptive and dysfunctional parenting. A well-known example
of a reciprocal parenting model is Patterson’s coercive model of parenting (1982), in which a
cycle of negative reinforcement is established when child noncompliance is reinforced by the
parent. Accordingly, parents unwittingly reinforce a child’s disruptive behavior by paying more
attention to it and not responding to the child’s prosocial behavior (Eddy et al. 2001; Prinzie
et al. 2004). These types of coercive parenting practices have been linked back to long-term
difficulties for children, particularly in rates of externalizing behaviors (Campbell et al.
2000; Dishion and Patterson 1997; Keenan and Shaw 1995). Other studies have found that
child externalizing problems and delinquency in late childhood and adolescence influence
parenting behaviors, such as monitoring, closeness, and discipline (Kandel and Wu 1995; Fite
et al. 2006). In accounting for child effects on parenting in the late school-age period and
adolescence, Fite et al. (2006) suggest that perhaps parents of children with elevated behavior
problems become disenfranchised from their parenting role and feel hopeless in their attempts
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to discipline children, resulting in lower levels of supervision and closeness, as well as higher
rates of inconsistent discipline.

Just as child behaviors are thought to influence parenting, a number of studies have found
evidence for child effects on other adult behaviors, including marital quality (Cui et al. 2007;
Leve et al. 2001), alcohol consumption (Pelham et al. 1997), social life (Donenberg and Baker
1993), parenting self efficacy (Cutrona and Trouman 1986; Teti and Gelfand 1991) and stress
(Baker and Heller 1996; Feske et al. 2001). Moreover, there is a growing body of research on
child effects and maternal depression. Findings that are consistent with a child effects model
of maternal depression include higher rates of maternal depressive symptoms in samples of
clinic-referred versus normal children (Brown et al. 1988; Fergusson et al. 1993) and in mothers
whose children have more behavioral or emotional problems (Civic and Holt 2000). However,
these findings could also be explained by the aversive effect of higher levels of maternal
depression on child behavior or biases in ratings of child behavior by depressed caregivers.
Other studies have found child effects on maternal depression as early as infancy. For example,
Field et al. (1988) found that when infants of depressed mothers interacted with non-depressed
adults in avoidant and unresponsive ways, non-depressed adults began to exhibit depressed-
like manners in these interactions. Other infant studies have found that behavior problems and
irritability in infants are associated with the persistence (Ghodsian et al. 1984) and onset of
maternal clinical depression (Murray et al. 1996).

One child effects study addressed the methodological limitations of correlational studies by
utilizing an experimental design. Pelham and colleagues (1997) asked married couples and
single mothers to interact with 5- to12-year-old boys who were trained to behave in either a
normal or defiant manner. While waiting to have a second interaction with the same boy, the
adults completed questionnaires, including one assessing depressive symptoms. Those who
had interacted with the defiant boys reported significantly higher levels of depressive
symptoms than those interacting with nondefiant children.

Another study used a longitudinal design to examine whether individual differences in initial
child behavior and child frontal asymmetry (i.e., EEG) were associated with changes in
maternal report of depressive symptoms one year later (Forbes et al. 2006). Results indicated
that mothers whose 3 to 9 year old children had either below average affect regulation and/or
right frontal EEG asymmetry reported increased depressive symptoms one year later.

Finally, one recent study using the same cohort of children as the current study tested a
reciprocal model by using child behavior at 1.5 years to predict trajectories of maternal
depression over an eight and a half year span, and then used these trajectory groups to predict
child outcomes at ages 11 and 12 (Gross et al., submitted for publication). Their results found
support for a transactional model; disruptive child behavior in the toddler period was associated
with increased risk for persistence of moderate to high levels of maternal depressive symptoms,
which in turn was associated with increased risk of boys’ and teacher reports of adolescent
antisocial behavior. However, the models tested in this study and other previous research have
yet to explore the ongoing nature of reciprocal effects between child disruptive behavior and
maternal depressive symptoms over short spans of time (e.g., on a year to year basis), or to
compare parent and/or child effects during different developmental periods.

Collectively, the aforementioned findings on parent and child effects suggest the presence of
bidirectional relations between maternal depression and child development. However, in most
cases, the studies looked at parent or child effects separately instead of examining questions
about mutual influence and the possibility that the behavior of each party may continue to affect
and intensify the other’s behavior throughout development. The current study explored the
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possibility of reciprocal relations between maternal depression and developmentally typical
antisocial behaviors from middle childhood through adolescence.

The theoretical groundwork to explain such a mechanism can be found in previous work on
both parenting and depression. Maternal depression compromises parenting in ways that are
associated with difficulties in child behavior (Goodman and Gotlib 1999; Zahn-Waxler et al.
1990) and may create dysfunctions in the parent–child relationship (Nelson et al. 2003). When
children display challenging behavior, parents are more likely to lose confidence in their
parenting abilities, which in turn can maintain or intensify feelings of depression (Cutrona and
Trouman 1986; Nelson et al. 2003). Completing the cycle, depression continues to be
associated with less effective parenting strategies and coercive interactions that aggravate both
the parent’s depression and child’s disruptive behavior (Goodman and Gotlib 1999; Patterson
1982). Whereas this process has not been outlined explicitly in the extant literature, Coyne’s
interpersonal model of depression provides a basis for parent–child bidirectional effects by
describing how depressed adults elicit negative reactions from others that intensify the
depressed adults’ unhappiness and negativity in a cycle of mutual distress (Coyne et al.
1987). Moreover, Patterson’s coercive cycle, which is grounded in both theoretical and
empirical work, is the analogous process in parenting and many of the concepts in Patterson’s
model are applicable to this situation.

Timing of Effects
Whereas the extant literature provides both theoretical and limited empirical support for a
reciprocal effects model between maternal depression and child disruptive behavior, a key
question remains about the timing of these effects. Specifically, it is unclear if there are
developmental periods when bidirectional or unidirectional relations are more evident than
during other periods. From the perspective of physical maturation and the changes in children’s
social environment, there are reasons to believe that two transition points would be particularly
stressful for children and parents. First, from the perspectives of both physical and social
maturation, the transition to adolescence is a time where hormonal changes and social
expectations are high, as youth face multiple challenges in social domains (e.g., social roles,
vocational decisions, peer influences) and neurobehavioral changes associated with puberty
(Dahl 2004). Although the majority of adolescents report having happy, pleasant relations with
their parents (Rutter et al. 1976; Steinberg 2001), some research suggests that even normative
parent–adolescent conflict can cause distress for parents, especially mothers (Steinberg and
Steinberg 1994; Silverberg and Steinberg 1990).

Another critical developmental transition marked by changes in both social and academic
domains is the transition to formal schooling at ages 5 to 6. This time period may encompass
a period of vulnerability not typically emphasized in the extant literature. The transition to
school, though marked by less pronounced physiological (Rimm-Kaufman and Pianta 2000)
or cognitive (Flavell 1988; Nelson 1996) maturation, is a time of social transition for children.
At formal school entry, many children transition from spending most of their day with adults
to spending an increasing amount of time with other children (Rimm-Kaufman and Pianta
2000). Even children who have received care from a non-parental caregiver prior to this
transition (e.g., preschool, daycare) are vulnerable to experiencing problems (Rimm-Kaufman
2004). In kindergarten, there is a significant increase in the demands made on children’s social
skills, work-related skills (including compliance to instructions and the ability to work
independently), self-regulation, and academic readiness. One study using a large, national
sample (N=3,595) found that based on teachers’ reports, almost half of children entering school
experienced some difficulty in the transition to kindergarten (Rimm-Kaufman et al. 2000).
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To date we know of only one study that has examined the effects of timing in reciprocal models
of maternal depression and children’s behavior (Jaffee and Poulton 2006). When the authors
examined child effects in a sample of 5 to 15 year olds, children’s anxious/depressed behavior
predicted increases in mother’s subsequent internalizing symptoms when the children were
ages of 5 and 7 years but not thereafter. Girls’ (but not boys’) antisocial behavior predicted
increases in mothers’ internalizing symptoms throughout the time period examined. Although
the authors hypothesized that the strongest effects of mother’s depression on her child would
occur during periods of transition, they found that maternal depression predicted children’s
subsequent anxious/depression symptoms at numerous time intervals (from children’s ages 5
to 7, 9 to 11, and 11 to 13). Finally, maternal effects on girls’ antisocial behavior were found
throughout the period studied, whereas maternal effects on boys’ antisocial behavior were
limited to the transition to middle childhood (boys’ ages 5 to 7). In this study, both child and
maternal effects were consistently found when children were ages 5 and 7, which provides
further evidence that the transition to school may be a time of vulnerability for families.

In summary, the extant literature provides theoretical models and some empirical support for
reciprocal effects between maternal well-being and child problem behavior. Whereas
reciprocal models have been tested with respect to parenting practices and child problem
behavior, they have been applied less often to parental functioning. The current study applies
a reciprocal effects model to explore the interplay between maternal depressive symptoms and
child aggressive behavior during middle childhood (boys’ ages 5 to 10). We then apply the
same methodology during the transition to adolescence and middle adolescence (boys’ ages
10 to 15) by examining the interplay between maternal depressive symptoms and youth
antisocial behavior. For the middle childhood model, we chose to focus on more overt and
reactive forms of child antisocial behavior, which are more normative during this period than
during adolescence, particularly among boys (Keenan and Shaw 1997). In the age 10–15 model,
we focused on more covert and proactive forms of antisocial behavior as the child factor
because of the increasing frequency and distressing nature of these behaviors in adolescence
(Loeber and Stouthamer-Loeber 1998). Whereas later antisocial behavior is often predicted by
early aggression (Loeber et al. 1997), we believed it was important to examine these behaviors
in two different models as a substantial number of children display high levels of only one of
these behaviors during one period of development and not the other (Moffitt 1993; Nagin and
Tremblay 1999).

In accord with previous research, we hypothesized that both parent and child effects would be
present throughout the age periods being studied, as evidenced by good fitting models that
depicted these relations. We further hypothesized that when specific paths were examined,
both parent and child effects would be more prevalent during periods of physical and/or social
transition, specifically the transition to early adolescence (ages 11 to 12) and the transition to
school (ages 5 to 6). We tested these hypotheses by using a parallel processing model that
allowed us to examine the overall fit of a reciprocal model of maternal depressive symptoms
and childhood problem behavior and investigate the strength of these relations across time.

Method
Participants

Subjects were recruited from the Allegheny County Women, Infants and Children (WIC)
program in the Pittsburgh Metropolitan area (Shaw et al. 1998). The sample was restricted to
boys because of the larger study’s primary goal, to examine antecedents of antisocial behavior.
Out of 421 families approached at WIC sites, 310 participated in the first assessment when the
boys were 18 months old. At the time of recruitment, all families met the income requirements
for WIC and had a child between 6 and 17 months of age. At the initial assessment, mothers
ranged in age from 17 to 43 (M=28). Fifty-three percent of the sample was European American,
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36% African American, 5% biracial, and 6% other (e.g., Hispanic, Asian). Based on the
respondents’ reports, mean per capita family income was $241 per month ($2,892 per year),
with a Hollingshead socioeconomic status score of 24.8, indicative of a working class sample.
The retention rate was fairly high, with 291 families (93.9% of the original sample of 310)
participating in at least one of the assessments from ages 10 and 15. Alternate caregivers (AC)
were invited to participate in the assessments, beginning when the boys were age 5. The vast
majority of alternate caregivers identified themselves as the child’s biological father (e.g.,
81.2% at boys’ age 5; 75.0% at boys’ age 10). Other alternate caregivers included stepfathers,
boyfriends of the mother, grandparents, and other relatives (aunts, uncles). In most cases
(82.2%), the alternate caregiver was the same respondent at the assessments from ages 5 and
10. When the respondent changed, data from different reporters were used in the models.

Data from families were included in the analyses if they had at least one report of maternal
depression and one report of child behavior. There were 284 families included in the middle
childhood (boys’ ages 5–10) model with maternal reports of child aggressive behavior; 240
families in the model with AC-reported child aggressive behavior; and 270 families in the
adolescent model. Families (n=4) were removed from the sample if any of their total Beck
scores exceeded 39 points (i.e., if any of their scores were extreme outliers, which can bias
structural models and reduce model fit). The subsample of families with AC data was not
significantly different from the families with only maternal report when compared on maternal
age (t=0.06, ns), maternal education (t=1.69, ns) or socioeconomic status (t=0.40, ns). Families
who had AC data were significantly higher in family income than those who did not have AC
data (t=2.18, p<0.05).

Procedures
For the purpose of this study, mothers and target children were seen either in the laboratory
and/or home when the children were 5, 6, 8, 10, 11, 12, and 15 years old. Demographic
variables, including income and both parents’ occupation and education, were collected at the
beginning of each interview. Mothers completed the Beck Depression Inventory at all time
points. Maternal and alternate caregiver reports of child behavior were obtained using the Child
Behavior Checklist when the boys were 5, 6, 8, and 10 years old. Youth completed the Self
Report of Delinquency when they were 10, 11, 12, and 15 years old.

Measures
Beck Depression Inventory—Mothers completed the Beck Depression Inventory (BDI)
(Beck et al. 1961), a widely used measure of depressive states, at all assessments. This 21-item
measure is appropriate for measuring intensity and detecting depressive symptoms in both
psychiatric and normal populations. For each item, respondents are asked to read four
statements that correspond to the clinical presentation of depression and that vary in intensity
(no symptomatology to severe symptomatology), and then select the statement that best
describes how they have been feeling over the past 6 months. Scores for each statement are
summed to obtain a total score. Reliability and external validity of the BDI are high (Beck et
al. 1988). In this sample, the internal consistency of the BDI ranged from 0.85 to 0.91, with
an average Cronbach’s alpha of 0.88 across all seven time points. The overall average total
BDI score for all individuals in this sample across all time points was 7.03. The means and
standard deviations of the BDI total score at each interview are presented in Table 1. This table
also includes the percentage of respondents with scores of 10 or higher, which is considered
the cut-off for mild to moderate depression (Beck et al. 1988). As can be seen in Table 1, a
significant minority of mothers reported elevated rates of symptoms when their sons were age
5 (29.5%), with this rate generally showing a gradual decline with children’s age (i.e., 22.6%
at boys’ age 15).
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Child Behavior Checklist—Child disruptive behavior was measured at ages 5, 6, 8, and
10 using the Child Behavior Checklist (CBCL) (Achenbach 1991). The CBCL is a widely used
measure of childhood adjustment problems. Parents use a three-point scale to report on the
occurrence and frequency of a number of problem behaviors. For purposes of the present study,
we selected the 20-item Aggressive Behavior scale because of its focus on overt and primarily
reactive, disruptive behavior, which is common for this age group. Items include arguing,
destroying one’s own and others’ belongings, being disobedient, fighting with other children,
and threatening others. The Aggressive Behavior scale has good psychometric properties
(Achenbach 1991) and has been widely used in research on developmental psychopathology.
In this sample, the percentage of children scoring at or above the borderline clinical range (i.e.,
90th percentile) on the Aggressive Behavior scale ranged from 11.5% at age 8 to 23.5% at age
6 when maternal report was used and 12.0% at age 6 to 18.4% at age 10 for AC report (see
Table 1). Cronbach alphas for the Aggressive Behavior scale ranged from.87 to.90 for maternal
report and.87 to.93 for AC report. Means and standard deviations for both maternal- and AC-
reported aggressive behavior are presented in Table 1.

Self-Reported Delinquency—Youth completed one of two versions of the Self-Reported
Delinquency (SRD) measure at ages 10, 11, 12, and 15 (Elliot et al. 1985). The version for
younger youth was administered at ages 10, 11, and 12, and the older version was administered
at age 15. The SRD is a questionnaire that assesses the context and frequency of offending and
examines overt, covert, destructive, and nondestructive offenses. Youth use a three-point scale
to report on the occurrence and frequency of a number of delinquent behaviors. Self-reported
measures of delinquency have been shown to have strong psychometric properties, with test–
retest reliabilities ranging from 0.75 to 0.98 and internal consistency alphas from 0.65 to 0.92
(Krueger et al. 1994). The SRD is considered a highly respected self-report assessment of
delinquency with good psychometric properties. Because the version of the SRD for older
youth has more items, for this analysis the 33 items that were common across versions of the
SRD were selected, with scores on each item summed to form a total self-reported delinquency
score (see Appendix A for list of items used). In this sample, the reliability of these 33 items
ranged from 0.79 at age 10 to 0.87 at age 15.

Missing Data
We examined patterns of missing data before addressing substantive research questions. This
examination revealed that between 8% to 24% of cases were missing maternal depression data
or maternal reports of boys’ aggressive behavior at any study wave. Between 17% and 22%
of boys did not provide self reports on their antisocial behavior at ages 10 to 15. There were
240 families who had at least one AC report between boys’ ages 5 and 10 (86% of the sample).
Consequently, AC models were estimated using this subsample of families. From 23% to 47%
of AC reports were missing at any wave between boys’ ages 5 and 10.

For each of these variables, we conducted analyses to see if the variable’s missing status was
associated with any other study variables. Of the 84 tests performed, just 6 revealed significant
associations (7%), suggesting that AC data were missing at random (MAR), and that maternal
depression, mothers’ reports of boys’ aggressive behavior, and boys’ reports of antisocial
behavior were not MAR. As these few associations were small in magnitude, we interpreted
them as largely being due to chance. Consequently, we employed full information maximum
likelihood (FIML) when fitting models, which estimates missing values using all available data
and can be used with data that are not MAR (for more information, see Enders 2001). FIML-
based parameter estimates provide less biased information than ad hoc procedures such as
listwise deletion, pairwise deletion, or imputation (Schafer 1997).
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Analysis Plan
The overarching goal of the current study was to increase understanding of how changes in
boys’ disruptive and antisocial behavior were associated with changes in maternal depression
over time and conversely, how changes in maternal depression were related to changes in
disruptive and antisocial behavior. To fully understand this phenomenon, we conducted five
distinct phases of latent growth curve modeling (LGCM) and structural equation modeling
(SEM).

Procedurally, latent growth modeling applied within a SEM framework involves adapting
confirmatory factor analysis (CFA) while accounting for the mean structure. Individuals’
scores on a variable assessed repeatedly over time are used to construct latent variables for
initial status and linear growth rate, which is also known as the slope (for more detail on SEM-
based latent growth modeling, see Bollen and Curran 2006). Both of these latent constructs are
defined by all repeated measures of the variable. Loadings of the intercept term are constrained
to be equal over time, and loadings for the linear growth component are constrained to
correspond to measurement timing (e.g., “0” for the maternal depression score at the child’s
birth, “1” for her depression at child’s age 1, “2” for her depression at child’s age 2, and so
forth). This forces information about the variables’ means into the latent constructs.
Consequently, an average value for each latent construct is estimated (e.g., mean values for
initial status and the rate of linear growth, known as the fixed effects), as are variances of the
intercept and slope, their covariance/correlation, and the residual variances of the repeated
measure (typically constrained to be equal over time; collectively, these variance components
are referred to as random effects).

Following preliminary analysis that examined the correlations between all variables (see Table
2 and Table 3), we first explored whether there was change in maternal depression and boys’
aggressive behavior over time. This involved testing two LGCMs, which was an obligatory
precursor to examining more complex growth models. We estimated one unconditional LGCM
(i.e., a growth model without any predictors) for maternal depression between boys’ ages 5
and 10 years, and one for mother-reported boys’ aggressive behavior problems from boys’ ages
5 to 10 years. For these models, time was centered at boys’ age 5.

Second, following the estimation of separate unconditional models for maternal depression
and sons’ aggressive behavior, we also investigated whether or how changes in each were
associated with the other over time by estimating parallel processing models (Muthén 2002;
Singer and Willett 2003). This type of modeling permits researchers to understand whether
two correlated behaviors develop without influencing each other over time (e.g., whether they
are parallel processes) or whether they develop conditionally or interdependently with each
other (e.g., whether change in one behavior can be attributed to changes in the other behavior).
We estimated two parallel processing models, one using maternal reports of child aggressive
behavior and the second model using AC reports of child aggressive behavior. Third, we also
wanted to reveal when sons’ aggressive behavior and mothers’ depression were related to one
another over time. As this question could not be addressed through latent growth modeling,
this involved estimating an autoregressive path model with cross-lagged associations between
maternal depression and boys’ aggressive behavior. We controlled for the stability of each
construct by simultaneously regressing temporally-later scores on earlier ones (e.g., maternal
depressive symptoms at boys’ age 10 were regressed upon depressive symptoms at boys’ age
8). Paths from boys’ prior aggressive behavior were estimated to mothers’ depressive
symptoms at each timepoint, and vice versa. Significant cross-lagged paths indicate the timing
of child effects on maternal symptoms, and maternal effects on child aggressive behavior.

Fourth, these first three steps were repeated with AC reports of boys’ aggressive behavior
problems and mothers’ depression scores from boys’ ages 5 to 10. Separate unconditional
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models of boys’ aggressive behavior and maternal depression were estimated in this subsample
prior to fitting the parallel process model. As in the primary analyses, time was centered at
boys’ age 5. These were followed by the examination of cross-lagged associations in an
autoregressive path model.

Finally, these first three steps were repeated with boys’ reported antisocial behavior and
mothers’ depression scores from boys’ ages 10 to 15. Separate unconditional models were
estimated prior to the parallel process model. For all of the replication analyses, time was
centered at boy’s age 10. These were followed by the examination of cross-lagged associations
via the autoregressive path model.

LGCM and SEM analyses were conducted in M-Plus version 4.0 (Muthén and Muthén
2004). Nested LGCMs were compared using Akaike Information Criterion (AIC) and sample-
size adjusted Bayesian Information Criterion (BIC) values. Smaller BIC and AIC values
indicate better fit (Singer and Willett 2003). Linear models were retained when quadratic
models’ quadratic variances were not significant, regardless of fit indices. The minimal
requirements for adequate SEM model fit included RMSEA and SRMR values smaller than
0.10, and CFI values larger than 0.90 (Kline 1998). The chi-square statistic is also reported for
all models.

Results
Fit statistics for all unconditional LGCMs are included in Table 4, and fixed effects, variances,
and parameter correlations are included in Table 5. Only the best-fitting models are described
here to conserve space.

Childhood Models: Maternal Report
Unconditional Maternal Depression—Linear and quadratic unconditional models were
estimated to chart the course of maternal depression from boys’ ages 5 to 10 years. The
quadratic unconditional model provided a better fit to the data than the linear model (see Table
4); however, the slope and quadratic variances generated by the quadratic model were not
significantly different from zero. Average initial status and linear growth in maternal
depression were significantly different from zero (see Table 5), so the linear model was
selected. Overall, mothers initially reported moderate levels of depression, which declined very
gradually to boy’s age 10 (see Fig. 1). The intercept and linear growth terms were negatively
correlated, which suggests that a high intercept was associated with slower declines over time.

Unconditional Boys’ Aggressive Behavior—Linear and quadratic models were
estimated to examine growth in mothers’ perceptions of boys’ aggressive behavior from ages
5 to 10 years. An unconditional linear model provided the best fit to growth in maternal-
reported boys’ aggressive behavior (see Table 4); as with maternal depression, the slightly
better fit provided by the quadratic model was negated by its non-significant linear and
quadratic variances. On average, boys followed gradual declines in aggressive behavior from
ages 5 to 10 (see Fig. 1). Intercept was negatively correlated with linear growth (see Table 5),
which suggests that high initial levels of aggressive behavior were associated with slower
declines over time.

Parallel Processing Model—To determine how initial status and growth were related in
maternal depression and maternal perception of sons’ aggressive behavior, we estimated a
parallel processing model. In this model, the growth parameters of the linear aggressive
behavior and maternal depression models were estimated simultaneously and allowed to
correlate. This model adequately fit the data, χ2 fit (28)=64.68, p<0.001, RMSEA=0.07, 90%
CI=0.05–0.09, SRMR=0.06, CFI=0.96, BIC=11,747.51, AIC=11,740.09. There were several
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correlations between growth components describing maternal depression and maternal-
reported boys’ aggressive behavior, in addition to the correlations already described in each
unconditional model. Higher levels of maternal depression at boys’ age 5 were associated with
a higher intercept (r=0.57, p<0.001) and linear growth (r=−0.45, p<0.01) in maternal
perception of boys’ aggressive behavior. High levels of maternal depressive symptoms at boys’
age 5 were indicative of high levels of maternal-reported aggressive behavior at age 5, and
slower declines in boys’ aggressive behavior between ages 5 to 10. Likewise, linear growth in
maternal depression was positively correlated with linear growth in maternal-reported
aggressive behavior (r=0.75, p<0.001), indicating that maternal reports of depression and sons’
aggressive behavior declined at similar speeds. In all, these correlations suggest that the rates
of decline for maternal depression and perception of sons’ aggressive behavior are correlated,
such that reductions in maternal depression correspond to declines in her perceptions of her
sons’ aggressive behavior. Significant variance remained in maternal depression intercepts and
slopes  after accounting for intercept and slope in
maternal-reported aggressive behavior; like-wise, significant variance also remained in boys’
aggressive behavior after accounting for maternal depression (  both
ps<0.001).

Autoregressive Model—An autoregressive path model was fitted to examine the timing of
child effects on maternal depression and of maternal effects on her sons’ aggressive behavior.
In this model, we examined the cross-lagged associations between maternal depression and
maternal-reported child aggressive behavior while controlling for the stability of each construct
and for correlations within each timepoint. Model fit was initially not entirely adequate, χ2 fit
(12)=79.91, p<0.001, RMSEA=0.14, 90% CI=0.11–0.17, SRMR=0.06, CFI=0.93, but
significantly improved through the addition of two residual correlations. This indicates that
other underlying causes of depression or aggressive behavior are shared at boys’ ages 6 and 8,
and are not represented by this model, χ2 fit (10)=33.00, p<0.001, Δχ2 fit (2)=46.91, p<0.001,
RMSEA=0.09, 90% CI=0.06–0.13, SRMR=0.04, CFI=0.97 (see Fig. 2).

Maternal depression was stable from sons’ ages 5 to 10 years (β range=0.61–0.99), and the
same was also true of sons’ aggressive behavior during the same time period (β range=0.63–
0.86). One of three paths from maternal depression to boys’ subsequent aggressive behavior
was significant. Mothers with higher levels of depression when their boys were age 5 reported
higher levels of boys’ aggressive behavior at age 6. There was also evidence of a child effect
on maternal depression during the same time period, such that higher levels of boys’ age 5
aggressive behavior predicted higher levels of maternal depression when the boys were 6.

Replication with Alternate Caregiver Reports of Boys’ Aggressive Behavior
Unconditional Maternal Depression—Unconditional models of maternal depression
were re-estimated in the subsample with AC data. This model was essentially identical to the
unconditional model estimated in the full sample (see Table 4). The quadratic model provided
a slightly better fit to the data, but the linear and quadratic slope variance components were
not significantly different from zero. Consequently, the linear model was retained. Average
initial status and linear growth in maternal depression were significantly different from zero
(see Table 5). Overall, mothers initially reported moderate levels of depression, which declined
very gradually to boys’ age 10 (see Fig. 1). The intercept and linear growth terms were
negatively correlated, which suggests that a high intercept was associated with slower declines
over time.

Unconditional Boys’ Aggressive Behavior—Linear and quadratic models were
estimated to examine growth in ACs’ perceptions of boys’ aggressive behaviors from ages 5
to 10 years. An unconditional linear model provided the best fit to growth in AC-reported boys’
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aggressive behavior (see Table 4). On average, boys initially had rather high levels of AC-
reported aggressive behavior at age 5, followed by gradual declines to age 10 (see Fig. 1).
Intercept was not correlated with linear growth (see Table 5), which suggests that declines in
AC-reported aggressive behavior over time were not associated with boys’ starting points.

Parallel Processing Model—To determine how initial status and growth were related in
maternal depression and AC-reported boys’ aggressive behavior, we estimated a parallel
processing model. In this model, the growth parameters of the linear aggressive behavior and
maternal depression models were estimated simultaneously and allowed to correlate. This
model adequately fit the data, χ2 fit (25)=47.62, p<0.01, RMSEA=0.06, 90% CI=0.03–0.09,
SRMR=0.07, CFI= 0.96, BIC=9,071.06, AIC=9,065.15. Higher levels of maternal depression
at boys’ age 5 were associated only with a higher intercept (r=0.30, p<0.01) of age 5 AC-
reported boys’ aggressive behavior. Significant variance remained in maternal depression
intercepts and slopes  after accounting for intercept and
slope in AC-reported aggressive behavior. Significant variance also remained in boys’ initial
status but not slope in AC-reported aggressive behavior after accounting for maternal
depression .

Autoregressive Model—An autoregressive path model was fitted to examine the timing of
child effects on maternal depression and of maternal effects on AC-reported boys’ aggressive
behavior. In this model, we examined the cross-lagged associations between maternal
depression and child aggressive behavior while controlling for the stability of each construct.
No within-timepoint correlations were estimated. Model fit was not entirely adequate, χ2 fit
(16)=63.67, p<0.001, RMSEA=0.11, 90% CI=0.08–0.14, SRMR=0.08, CFI =0.91, but
significantly improved through the addition of one residual correlation. This indicates that other
underlying causes of depression are shared at boys’ ages 6 and 8, and are not represented by
this model, χ2 fit (15)= 41.95, p<0.001, Δχ2 fit (1)=21.72, p<0.001, RMSEA=0.09, 90%
CI=0.06–0.12, SRMR=0.07, CFI=0.95 (see Fig. 3).

Maternal depression was stable from sons’ ages 5 to 10 years (β range=0.61–0.96), and the
same was also true of AC-reported sons’ aggressive behavior during the same time period (β
range=0.59–0.66). One of three paths from maternal depression to boys’ subsequent AC-
reported aggressive behavior was significant. Higher levels of maternal depression when boys
were 5 were significantly related to higher levels of AC-reported aggressive behavior at boys’
age 6 years. There was also evidence of a trend-level association; higher levels of maternal
depression when boys were 8 were indicative of higher levels of AC-reported, age 10
aggressive behavior. Finally, one child effect on maternal depression was observed, such that
higher levels of AC-reported aggressive behavior at age 5 were predictive of higher levels of
maternal depression when boys were 6.

Replication in Adolescence
Unconditional Maternal Depression—The course of maternal depression during boys’
adolescence was examined in a linear unconditional model, which provided the best fit to the
data with significant growth variances (see Table 4). The average intercept in maternal
depression at boys’ age 10 was significantly different from zero (see Table 5). The average
slope was in a positive direction but was not significantly different from zero, and there was
significant individual variability in intercepts and slopes (see Table 5). This suggests that
mothers’ depression was stable from boys’ ages 10 to 15 years (see Fig. 4).

Unconditional Boys’ Antisocial Behavior—A linear unconditional model provided the
best fit to the boys’ reports of antisocial behavior (ASB) in early adolescence (see Table 4).
On average, initial status and slope of ASB at age 10 were significantly different from zero
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(see Table 5). Boys’ average initial ASB was low and increased steadily until age 15 (see Fig.
4). High levels of initial ASB were predictive of slower growth between ages 10 and 15.

Parallel Processing Model—We replicated the parallel processing model with the
adolescent data waves to examine how initial status and growth in maternal depression and
sons’ reported ASB were associated in early to mid-adolescence. In this model, the growth
parameters of the linear ASB model and the linear maternal depression model were modeled
simultaneously and allowed to correlate. This model adequately fit the data, χ2 fit (28)=76.94,
p<0.001, RMSEA=0.08, 90% CI=0.06–0.10, SRMR=0.07, CFI=0.92, BIC=10,608.16,
AIC=10,601.26. Unlike the childhood model, the intercept in maternal depression was only
associated with the intercept in ASB (r=0.22, p<0.05). Higher levels of initial maternal
depression were associated with higher levels of initial ASB. High initial levels of ASB
remained negatively correlated with growth (r=0.31, p<0.01). No other model parameters were
correlated. Significant variance remained in maternal depression intercepts and slopes
( ;both ps<0.001) after accounting for boys’ ASB. Significant variance also
remained in boys’ intercepts and slopes of self-reported ASB after accounting for maternal
depression ( ;both ps<0.001).

Autoregressive Model—We also replicated the autoregressive model to further examine
the timing of effects. Within-timepoint correlations were constrained to zero. Fit of this model
approached acceptability, χ2 fit (16)=89.71, p<0.001, RMSEA=0.13, 90% CI=0.11–0.16,
SRMR=0.08, CFI=0.88, and improved by including one residual correlation. This indicates
that other underlying causes of depression are shared at boys’ ages 12 and 15, and are not
represented by this model, χ2 fit (15)=65.19, p<0.001, Δχ2 fit (1)=24.00, p<0.001,
RMSEA=0.11, 90% CI=0.08–0.14, SRMR=0.07, CFI=0.92 (see Fig. 5). Boys’ ASB (β
range=0.36–0.62) and maternal depression (β range=0.63–0.94) showed moderate stability
from boys’ ages 10 to 15. Two paths from maternal depression to boys’ reported ASB were
significant, indicating that higher levels of maternal depression at boys’ ages 11 and 12 were
associated with higher levels of boys’ ASB at ages 12 and 15, respectively. In keeping with
the prior model, there was evidence of child effects on maternal depression. Higher levels of
boys’ ASB at age 11 were indicative of higher levels of maternal depression when boys were
12.

Discussion
This study tested a transactional model of parent–child effects to explore reciprocal relations
between child disruptive and antisocial behaviors, and maternal depressive symptoms. We
examined a parallel processing model and cross-lagged associations to analyze the
interrelations among maternal depression and boys’ disruptive and antisocial behavior (as
reported by mother, an alternate caregiver, and youth), specifically looking for the presence
and the timing of these effects. Overall model fit of the parallel processing models for both age
periods suggests the presence of reciprocal effects between parent and child. When we
examined the autoregressive paths to look at the timing of effects, we found significant parent
and child effects from boys’ ages 5 to 6 in the middle childhood middle using both maternal
and AC report of child aggressive behavior. The adolescent model found consistent effects
from maternal depression to youth-reported ASB (i.e., two out of three paths significant), and
some evidence for boys’ ASB being related to later levels of maternal depression (i.e., one out
of three paths significant, boys’ ages 11 to 12).

A methodological strength of this study was the use of different informants to report on
maternal depression and child disruptive problems. In middle childhood, the pattern of child
and parent effects found using maternal report of aggressive behavior was corroborated using
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AC reports. We found that both models fit the data well and showed the strongest parent and
child effects from ages 5 to 6. In the adolescent model, we used youth reports of ASB. By using
different informants, we were able to show that the reciprocal effects found in the middle
childhood model were not simply attributable to cognitive distortions by the mother. Past
research has suggested that depressed mothers are overly negative in their perception of their
children’s behavior (Fergusson et al. 1993; Goodman and Gotlib 1999). As these negative,
cognitive distortions about their children may increase the likelihood of elevated depression
symptoms, it was therefore critical to corroborate our results with a second informant reporting
on child disruptive problems.

Timing of Effects
Overall, our hypothesis that parent and child effects would occur more often during periods of
physical and/or social transitions was supported by the data. In the middle childhood models,
maternal depression was most strongly related to subsequent increases in child disruptive
problems during the transition to school (boys’ ages 5 to 6). In the adolescent model, we found
associations between maternal depression and boys’ ASB throughout this period of transition
(from boys’ ages 11 to 12 and 12 to 15), despite the minimal degree of change in maternal
depression during the adolescent period. Child effects were significant during the early part of
this transition, when the boys were ages 11 to 12.

As mentioned previously, the transition to school may encompass a period of vulnerability not
typically emphasized in the extant literature. In addition to being a critical social transition for
children, a child’s formal school entry can also affect parents and families. There is a growing
body of literature that advises the use of ecological approaches (including children, schools,
and families) in understanding the transition to school (Petriwskyj et al. 2005; Tudge et al.
2003). Challenges during this time can be distressing for parents. For example, if a child
exhibits behavioral difficulties during this transition, a parent may receive negative feedback
about her child from school staff and other parents in the classroom. Moreover, parents may
have to adjust to changing involvement in their children’s lives as they typically become less
familiar with peers and adults their children spend most of their day with and have less control
over their children’s activities (Pianta et al. 1999).

Whereas children typically adjust to this transition in adaptive ways, for a subset of children,
the transition to school may serve as a catalyst for the initiation or maintenance of externalizing
trajectories (Reid 1993; Silver et al. 2005). In some cases, exposure to the features of the
classroom environment may introduce risk for children who did not show prior risk for
behavioral problems (Silver et al. 2005). For children previously at-risk for behavior problems,
the transition to school may expand their “domains of risk” (Reid 1993); adverse early school
experiences, such as peer rejection, struggles with academic work, coercive interactions with
school staff, and teacher-child conflict, provide additional risk factors that are associated with
externalizing behaviors and could result in increased challenges at both home and school.
Moreover, rates of teachers’ perceptions of problems during this transition were higher in
schools that had a high minority composition and a greater percentage of low-income families.
A substantial number of participants in our study would have attended these types of schools.

Issues Raised
While the parallel processing model demonstrates bidirectional effects across 1- to 2-year
periods, the current results do not address the specific mechanisms by which symptoms of
maternal depression and child disruptive behavior and ASB affect one another. Such
mechanisms may be evident by examining moment-by-moment observations of parent–child
behavior. A number of investigators have found support for the notion that associations
between parental depression and child adjustment are mediated by parenting, specifically
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tendencies for depressed mothers to be negative, critical, unresponsive, helpless, and low on
positivity towards offspring (Goodman and Gotlib 1999; Zahn-Waxler et al. 1990). More
intensive examinations of this process also provide some support for this idea. For example, a
recent study by Shaw et al. (2006b) explored mothers’ contingent responses to their children’s
expression of emotions. They found that mothers with a history of childhood-onset depression
(COD) showed less contingent responsivity to their child’s expression of sadness and distress
than non-COD mothers. Additional research is needed to more intensively uncover the
processes by which parent-to-child and child-to-parent effects affect child externalizing
symptoms and maternal well-being, respectively.

Another question raised by these findings is whether there are other child behaviors or problems
besides disruptive behavior that are related to increases in maternal depression. For example,
the Jaffee and Poulton (2006) study found boys’ symptoms of anxiety and depression to be
related to maternal internalizing symptoms, rather than disruptive problems. The current study
was initiated in an attempt to better understand the development of ASB in at-risk boys, and
thus is not ideal for investigating questions of comorbidity. Other unexplored child
characteristics that may affect maternal well-being and warrant investigation include medical
or pervasive developmental disorders (e.g., mental retardation, autism), and child academic
and peer-related difficulties. Future studies should consider these and other child
characteristics.

Limitations
There are a few significant methodological limitations to the study. First, participants were
primarily low-income European and African American boys. Some research suggests that there
are gender differences in how children are affected by maternal depression. For example, Leve
et al. (2005) found that the association between maternal depressive symptoms and later
outcomes varied by gender, with elevated maternal depressive symptoms uniquely predicting
increases in internalizing symptoms for girls and increases in boy’s disruptive symptoms when
boys’ impulsivity was low. Similarly, child effects on maternal depression may vary by gender.
Steinberg (2001) found that in adolescence, parental distress from parent–child conflict is more
intense for parents whose adolescent is the same sex. Jaffee and Poulton (2006) found that in
middle childhood and early adolescence, girls’ ASB predicted increases in maternal depression
but boys’ ASB did not. Thus, we recommend that future work in this area be conducted on
boys and girls from diverse socioeconomic strata and ethnic backgrounds to replicate or
disconfirm our results.

Finally, these results should be interpreted with caution, as the fit of path models just attained
commonly-accepted standards. We prudently permitted correlations between concurrent
variables’ residuals, which were identified via model modification indices. The presence of
these correlations indicates that variables’ measurement errors are correlated (Loehlin 2004),
or that an underlying common cause is not represented in the model (Kline 1998), such as
maternal ASB (e.g., Kim-Cohen et al. 2006). The addition of multiple measurements and
omitted causes may potentially reduce the magnitude of residual correlations and improve
model fit. Additionally, the significant path coefficients in all autoregressive models were fairly
small in magnitude, ranging from 0.11 to 0.16. This indicates that while each process in the
models (i.e., maternal depression and the corresponding child behavior) contributes to the other
in a meaningful way, the amount of variance and growth explained by these constructs alone
is small.

Clinical Implications
The results of this study are consistent with the robust finding in the existing literature that
higher levels of maternal depressive symptoms are associated with poor outcomes in children.
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This finding, coupled with the relatively high stability of maternal depressive symptoms,
indicates the need for early identification and preventive interventions (Olds 2002; Shaw et al.
2006a). In addition, the significant effects of disruptive behavior on maternal depressive
symptoms during the transitions to school (boys’ ages 5 to 6) and adolescence (boys’ ages 11
to 12), suggest that clinicians working with depressed mothers include an assessment of child
behavior and its impact on maternal well being. The significant parent effect findings also
suggest the need for clinicians working with children to reduce or prevent behavior problems
to focus explicitly on factors such as caregiver mood and affect. Developers of child
intervention programs may want to explicitly focus on maternal depression as a target of
change, particularly procedures with a proven track record of success in reducing depressive
symptomatology (e.g., cognitive behavior therapy, interpersonal therapy). At a broader level,
the findings are consistent with an ecological approach to treat child- and parent-identified
issues (Dishion and Stormshak 2006), in that change of context can address multiple family
mental health problems that tend to be etiologically linked and clustered (e.g., maternal
depression, child problem behavior). In this sense, a family-centered approach may be
preferred for the treatment of common adult mental health problems, especially when factors
such as depression are embedded within a relationship and/or family context (Shaw et al.,
submitted for publication).

In sum, these findings provide novel information about the reciprocal associations between
child behavior and maternal depression. The use of parallel processing analysis allowed us to
examine parent and child influences over short spans of time (e.g., on a year-to-year basis) and
over the course of 10 years. The results shed new light on transactional processes in a sample
of mothers who showed above average rates of depressive symptoms and boys who exhibited
elevated rates of disruptive and antisocial behaviors throughout childhood and adolescence.
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Appendix

Appendix

SRD Items Used in Analysis
For each item, respondents report if they engaged in behavior, never, once or twice, or more
often.

1. Cheated on school tests or assignments

2. Skipped school without an excuse

3. Sent home from school for bad behavior

4. On purpose broken or damaged or destroyed something belonging to your parents or
other people in your family

5. On purpose broken or damaged or destroyed something belonging to a school

6. On purpose broken or damaged or destroyed other things that did not belong to you,
not counting things that belong to your family or school

7. Written things or sprayed paint on walls or sidewalks or cars, where you were not
supposed to be
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8. Purposely set fire to a building, a car, or something or tried to do so

9. Stolen or tried to steal a bicycle or skateboard

10. Taken something from a store without paying for it

11. Taken some money at home that did not belong to you, like from your mother’s purse
of from your parents’ dresser

12. Taken anything else at home that did not belong to you

13. Taken anything at school from the teacher or other kids that did not belong to you

14. Taken something out of somebody’s house or yard or garage that did not belong to
you

15. Taken something from a car that did not belong to you

16. Gone or tried to go into a building to steal something

17. Avoided paying for things such as movies, bus, or subway rides or food

18. Snatched someone’s purpose or wallet or picked someone’s pocket

19. Hit a teacher or another grown-up at school

20. Hit other students or gotten into physical fights with them

21. Hit one of your parents

22. Hit your brother or sister or gotten into a physical fight with him/ her

23. Carried a hidden weapon other than a plain pocket knife

24. Thrown rocks or bottles at people

25. Secretly taken a sip from a glass or bottle of beer

26. Secretly taken a sip from a glass or bottle of wine

27. Secretly taken a sip from a glass or bottle of liquor

28. Secretly smoked a cigarette, smoked a pipe, or chewed tobacco

29. Smoked Marijuana

30. Sniffed glue

31. Gone into someone’s garden, backyard, house, or garage when you were not supposed
to be there

32. Run away form home

33. Been loud, rowdy, or unruly in a public place so that people complained about it or
got you in trouble
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Fig 1.
Unconditional latent growth in maternal depression and boys’ aggression from boys’ ages 5
to 10 years. Plotted values were estimated values derived from the unconditional growth
models. MR maternal report, ACR alternate caregiver report, FS full sample, LS limited sample
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Fig 2.
Mother-report autoregressive model (boys’ ages 5 to 10 years). All coefficients are
standardized. Within-timepoint correlations were estimated but omitted from the figure
(respectively, rs were 0.38, 0.08, 0.08, and 0.15; all ps<0.05). *p<0.05, **p<0.01, ***p<0.001
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Fig 3.
Alternate caregiver-report autoregressive model (boys’ ages 5 to 10 years). All coefficients are
standardized. Within-timepoint correlations were constrained to zero. p<0.10, *p<0.05,
**p<0.01, ***p<0.001
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Fig 4.
Unconditional latent growth in maternal depression and boys’ antisocial behavior from boys’
ages 10 to 15 years. Plotted values were estimated values derived from the unconditional
growth models
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Fig 5.
Autoregressive model (replication from boys’ ages 10 to 15 years). All coefficients are
standardized. Within-timepoint correlations were constrained to zero. *p<0.05, **p<0.01,
***p<0.001
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Table 1
Descriptive statistics Clinical range was defined as 90th percentile or higher for the aggression subscale on the CBCL
and total BDI scores of 10 or higher.

M SD Total N % clinical range

Maternal depressive symptoms, age 5 7.79 6.62 261 29.5

Maternal depressive symptoms, age 6 6.73 6.13 241 25.7

Maternal depressive symptoms, age 8 6.41 6.70 233 20.6

Maternal depressive symptoms, age 10 6.34 5.83 227 24.7

Maternal depressive symptoms, age 11 6.80 6.57 221 24.4

Maternal depressive symptoms, age 12 6.59 6.24 216 24.1

Maternal depressive symptoms, age 15 6.61 7.62 212 22.6

Aggressive behavior, age 5 maternal report 11.43 6.48 259 21.6

Aggressive behavior, age 6 maternal report 10.82 6.86 247 23.5

Aggressive behavior, age 8 maternal report 8.28 6.18 235 11.5

Aggressive behavior, age 10 maternal report 8.08 6.23 218 12.8

Aggressive behavior, age 5 AC report 11.10 6.84 183 14.1

Aggressive behavior, age 6 AC report 8.82 5.84 150 12.0

Aggressive behavior, age 8 AC report 9.06 7.80 127 15.7

Aggressive behavior, age 10 AC report 9.17 7.00 136 18.4

Antisocial behavior, age 10 3.33 43.63 226

Antisocial behavior, age 11 3.38 3.54 226

Antisocial behavior, age 12 3.49 3.89 221

Antisocial behavior, age 15 5.02 5.71 212

Clinical range was defined as 90th percentile or higher for the aggression subscale on the CBCL and total BDI scores of 10 or higher.
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