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Abstract

Although much has been written about the utility of applying Sameroff and Chandler’s transactional perspective to
the study of child psychopathology, relatively few researchers have used such an approach to trace the emergence of
child problem behavior from infancy to adolescence. Using a sample of 289 male toddlers from predominantly
low-income families, the current study examined associations between various forms of early child disruptive behavior,
subsequent trajectories of maternal depressive symptoms over the course of 8 years, and adolescent problem behavior.
Results indicated that early child noncompliance was the most robust predictor of more chronic and elevated trajectories
of maternal depression, which in turn discriminated teacher and youth reports of adolescent antisocial behavior but
not internalizing symptoms. The findings were consistent with transactional perspectives of developmental
psychopathology that have emphasized the dynamic interplay between child and parent characteristics.

Depression is a prevalent mental health illness,
affecting approximately 18% to 27% of the
population at some point in their lives (Krin-
glen, Torgenson, & Cramer, 2001; Weissman
& Myers, 1978). Investigations across a number
of countries have consistently found that de-
pression affects women disproportionately
(Nolen-Hoeksema, 1987; Weissman & Kler-

man, 1977); lifetime and point prevalence of
major depression are twice as high for women
compared to men (e.g., lifetime: 10–25% vs.
5–12% among women and men, respectively;
Kringlen et al., 2001). Even at a subclinical
level, these symptoms can cause distress or im-
pairment in family, work, and social situations
(Farmer, McGuffin, & Williams, 2002).

A number of explanations have been pro-
posed to account for the gender discrepancy
in rates of depression. Although there is some
support for the contribution of biological and
hormonal factors that put women at greater
risk for depression than men, thus far a specific
biological mechanism that translates into this
gender disparity has yet to be identified (Beb-
bington, 1996; Nolen-Hoeksema & Keita,
2003). Instead, research has found that factors
related to social conditions may increase
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women’s vulnerability to depression (Bebbing-
ton, 1996; Nolen-Hoeksema, 1987, 1990; Nolen-
Hoeksema & Keita, 2003). In addition, women
show higher rates of engaging in cognitive and
interpersonal styles that are associated with
depression (e.g., rumination, negative attribu-
tional style, a strong affiliative relational style,
and high levels of self-evaluative concerns; Cyra-
nowski, Frank, Young, & Shear, 2000; Nolen-
Hoeksema, 1991; Ruble, Greulich, Pomerantz,
& Gochberg, 1993).

One factor that may contribute to higher
rates of depressive symptoms in females, spe-
cifically mothers, is the stress related to child
rearing, particularly for mothers from lower
socioeconomic strata with young children. Re-
search has found that women who have a child
under age 6, live in poverty or are of low socio-
economic status (SES) and lack a supportive
social network are at increased risk for experi-
encing depressive symptoms (Brown & Harris,
1978; Lewinsohn, Hoberman, & Rosenbaum,
1988).

Maternal Depression and Child Adjustment

Throughout this paper, the term maternal de-
pression will be used to describe both mothers
who have met clinical criteria for unipolar de-
pression and those who obtained elevated
scores on inventories of depressive symptoms.
In both cases, associations have been docu-
mented with parental functioning and child out-
comes (Cummings, Keller, & Davies, 2005;
Farmer et al., 2002). When individual studies
are reviewed, the term maternal depressive
symptoms will be used when depression was
quantified by elevated scores on an inventory
of depressive symptoms and clinical depres-
sion will refer to studies that used diagnostic
criteria.

In addition to the deleterious effects of de-
pression on women, research has found that
children are affected by their mother’s depres-
sion. Associations between maternal depres-
sion and child outcomes, including child ad-
justment, emotional well-being, and problem
behavior, are well documented. Mothers who
are high in depressive symptoms or diagnosed
with clinical depression may not only pass
along a genetic vulnerability for mood dis-

orders but also parent in ways that can place
children at risk for a range of problems (Cum-
mings & Davies, 1994; Downey & Coyne,
1990; Gelfand & Teti, 1990; Zahn-Waxler,
Iannotti, Cummings, & Denham, 1990). For
example, Zahn-Waxler et al. (1990) and others
(Shaw & Bell, 1993) have noted that depressed
individuals are typically negative, critical, un-
responsive, helpless, and passive toward others,
including their children. Furthermore, in at-risk
young children, parenting practices character-
ized by unresponsiveness and hostility have
been consistently linked to the development
of behavior problems during both the preschool
(Shaw, Keenan, & Vondra, 1994; Shaw et al.,
2006) and school-age periods (Renken, Egeland,
Marvinney, Mangelsdorf, & Sroufe, 1989).

Prior research has found associations be-
tween maternal depression and multiple do-
mains of child adjustment across develop-
mental periods. Although researchers have
studied children of depressed mothers in both
narrowly defined developmental periods and
across broad age spans (Goodman & Gotlib,
1999), disruptions may manifest differently de-
pending on the developmental task typically
accomplished at each age (Elgar, McGrath,
Waschbusch, Stewart, & Curtis, 2004; Gelfand
& Teti, 1990). Both LaRoche (1989) and Beard-
slee (1986) assert that early infancy and adoles-
cence are periods of particular vulnerability, as
maternal depression may interfere with the abil-
ity of an infant to form an attachment relation-
ship and of an adolescent to form an autonomous
identity.

Maternal depression has been linked to a
number of child outcomes during infancy and
early childhood, including observer and mater-
nal report of elevated fussiness and more diffi-
cult temperaments (Cutrona & Troutman, 1986;
Whiffen & Gotlib, 1989), lower scores on
measures of mental and motor development
(Cogill, Caplan, Alexandra, Robson, & Kumar,
1986; Murray, Fiori-Cowley, Hooper, & Cooper,
1996; Sharp et al., 1995), insecure attachments
as assessed by independent observers (Camp-
bell et al., 2004; Lyons-Ruth, Zoll, Connell,
& Grunebaum, 1986; Murray, 1992), higher
rates of parent-reported behavior problems
(Ghodsian, Zajicek, & Wolkind, 1984; Marc-
hand, Hock, & Widaman, 2002; Shaw et al.,
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1994), and avoidance and withdrawal in their
interactions as assessed by parents, teachers,
and independent raters (Alpern & Lyons-
Ruth, 1993; Cohn, Matias, Tronick, Connell,
& Lyons-Ruth, 1986; Field et al., 1988).

Studies of outcomes for school-aged chil-
dren and adolescents of depressed mothers
have documented associations between mater-
nal depression and maternal and teacher reports
of children’s low social competence and adap-
tive functioning (Luoma et al., 2001), higher
rates of externalizing problems and more se-
rious forms of antisocial behaviors as assessed
by parent, teacher, and self-report (Hay,
Pawlby, Angold, Harold, & Sharp, 2003; Mun-
son, McMahon, & Spieker, 2001; Owens &
Shaw, 2003), poor adjustment and lower levels
of self-esteem as reported by parents and teach-
ers (Cummings et al., 2005; Wilkins et al.,
2004), teacher reports of academic and behav-
ior problems at school (Sinclair & Murray,
1998), and elevated rates of internalizing be-
haviors, especially depression (Cummings et al.,
2005; Hammen & Brennan, 2003; Leve, Kim, &
Pears, 2005).

Reciprocal Associations Between
Child and Mother

Despite the wealth of existing literature that
documents associations between maternal de-
pression and child outcomes, there are few stud-
ies that examine how child characteristics and
behaviors may contribute to and exacerbate
mother’s depressive symptoms. Coyne’s inter-
personal model of depression describes how
depressed adults elicit negative reactions from
others that intensify their unhappiness and neg-
ativity in a cycle of mutual distress (Coyne,
Kahn, & Gotlib, 1987). Nelson, Hammen, Bren-
nan, and Ullman (2003) speculate that ma-
ternal depression may create dysfunctions in
the early parent–child relationship and elicit
problems in the child, which would, in turn,
maintain negative maternal attitudes. In support
of these reciprocal effects, studies have docu-
mented higher rates of maternal depressive
symptoms in clinic-referred versus normal chil-
dren (Brown, Borden, Clingerman, & Jenkins,
1988; Fergusson, Lynskey, & Horwood,
1993) and in mothers whose children have

more behavioral or emotional problems (Civic
& Holt, 2000). However, the majority of studies
have used cross-sectional rather than longitu-
dinal designs, and the perceived methodolog-
ical difficulties to testing reciprocal pathways
have resulted in limited empirical findings
(Sameroff & MacKenzie, 2003).

Another methodological limitation of prior
research is that few have addressed the possibil-
ity that children’s behaviors may affect mater-
nal depression as early as infancy, and that
mothers likely experienced elevated rates of
depressive symptoms prior to the onset of their
children’s behavior problems. Some research
has focused on how infant characteristics,
including temperament and interaction style
with adults, may elicit or maintain particular
parental behaviors. For example, Field et al.
(1988) found that when infants of depressed
mothers interacted with nondepressed adults
in avoidant and unresponsive ways, these non-
depressed adults began to exhibit depressed-
like manners in these interactions. Crockenberg
(1981) found that easygoing children were
more impervious to their mother’s behavior
than were irritable children. Downey and Coyne
(1990) speculated that this imperviousness
“may impede the development of the reciprocal
pattern of negativity often seen in the interac-
tions of depressed mothers and their children”
(p. 68). Other studies have found that behavior
problems and irritability in infants are associ-
ated with the continuation of maternal clinical
depression (Ghodsian et al., 1984) and the on-
set of postpartum depression (Murray, Stanley,
Hooper, King, & Fiori-Cowley, 1996).

In a study utilizing an experimental design,
Pelham et al. (1997) had married couples and
single mothers interact with 5- to 12-year-old
boys who were trained to behave in either a nor-
mal or defiant manner. While waiting to have a
second interaction with the same boy, the adults
completed questionnaires, including one as-
sessing depressive symptoms. Those who had
interacted with the defiant boys reported signif-
icantly higher levels of depressive symptoms
than those interacting with nondefiant children.
The experimental design addressed the bias in-
herent in having depressed mothers report on
their child’s behavior, as some researchers con-
tend that negative cognitive styles and associated
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family dysfunction may lead depressed mothers
to negatively distort their perceptions of their
children’s behaviors (Boyle & Pickles, 1997;
Fergusson et al., 1993). Specifically, infor-
mants with higher levels of depression have
been found to overestimate behavior problems,
perceptions that may contribute to negative
caregiving interactions (Goodman & Gotlib,
1999).

Another study examined 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 asym-
metry reported increased depressive symptoms
1 year later.

Although these findings are consistent with
a reciprocal effects model of maternal depres-
sive symptoms across a number of ages, it is
possible that such effects are particularly prom-
inent in early childhood. In particular, the “ter-
rible twos” have been identified as a period of
high parental dissatisfaction relative to the
first year (Fagot & Kavanagh, 1993), when chil-
dren’s increasing mobility coupled with contin-
ued cognitive limitations in their ability to grasp
important principles (e.g., gravity, electricity,
consequences of physical aggression on others)
increase the stresses and challenges of care-
giving on maternal well-being (Shaw, Bell, &
Gilliom, 2000; Zahn-Waxler et al., 1990).
Thus, results from the extant literature suggest
that child characteristics may be associated with
maintenance and increases in maternal depres-
sive symptoms, particularly in early childhood.

Chronicity and Severity of Maternal
Depressive Symptoms

Another limitation of the existing research on
maternal depression and its relation to child
outcomes is the inability to partition chronicity
and severity of maternal depressive symptoms
from one another, factors that may help to
explain discrepant findings in the field (Camp-
bell et al., 2004). In general, studies that have
included measurements of severity and/or chro-
nicity of depressive symptoms have shown that

more severe and chronic levels are associated
with higher levels of children’s depression,
anxiety, and externalizing problems (Hammen
& Brennan, 2003; Keller et al., 1986; Warner,
Mufson, & Weissman, 1995). Brennan et al.
(2000) found children whose mothers had ex-
perienced both chronic and severe depressive
symptoms demonstrated significantly more be-
havior problems than children whose mothers
had only chronic or severe depressive symp-
toms. In contrast, Rutter (1990) has suggested
that children may be better able to understand
and accept more severe parental pathology
and find less severe symptoms to be more arbi-
trary and disturbing. In support of this, Ham-
men and Brennan (2003) found that the effects
of maternal depression were not linear, with
youth depression decreasing for exposure
to moderate and severe maternal, clinical de-
pression.

Research Questions

In the current study, we sought to advance our
understanding of reciprocal influences on ma-
ternal depressive symptoms and subsequent
risk of child problem behavior. First, we used
a semiparametric modeling technique (Nagin,
2005) to identify developmental trajectories of
maternal depressive symptoms during an 8.5-
year span among a group of predominantly
low-income mothers and their toddler-age
sons. We are unaware of any existing studies
that have traced trajectories of depressive symp-
toms among a sample of low-income mothers
from early to middle childhood. Based on the
high recurrence rates of depression (i.e., at least
60% of individuals who have one depressive
episode will have another, 70% with two epi-
sodes will have a third, and 90% with three epi-
sodes will have a fourth, according to the Amer-
ican Psychiatric Association [APA], 2000), we
hypothesized that there would be at least one
persistent low depressive symptom group and
at least one persistent high group in addition
to two or three moderate trajectory groups.

Second, and following up the work of Pel-
ham et al. (1997) and Forbes et al. (2006), we
sought to address whether child characteristics,
observed prior to the assessment of maternal de-
pression trajectories, would discriminate trajectory

H. E. Gross et al.142



group membership. Based on the existing litera-
ture, we predicted that children showing higher
levels of observed irritability, aggression, and/
or noncompliance would be more likely to
have mothers demonstrating more severe and
chronic trajectories of depressive symptoms.
We chose to restrict our measurement of child
behaviors perceived by parents to be aversive
(e.g., noncompliance, aggression) to the begin-
ning of the toddler period (i.e., at 18 months), a
time identified as challenging for parents in
general, and in particular, for parents from
lower SES due to fewer social and economic re-
sources. Third, we assessed long-term child
outcomes associated with different types of ma-
ternal depression trajectories, examining youth
and teacher reports of youth externalizing and
internalizing symptoms between the ages of
11 and 13. We predicted that more persistent
and severe trajectories of maternal depressive
symptoms would be associated with higher
levels of boys’ internalizing and externalizing
symptoms during early adolescence.

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 assess-
ment when the boys were 18 months old. At
the time of recruitment, all families met the in-
come requirements for WIC and had a child be-
tween 6 and 17 months of age. At the initial as-
sessment, mothers ranged in age from 17 to 43
years, with a mean age of 28. Fifty-five percent
of the sample was European American, 40.5%
African American, 5% biracial, and 4% other
(e.g., Hispanic, Asian). Sixty-four percent of
mothers were married or living together, 28%
were single, 7% were divorced, and 1% iden-
tified as “other.” There were an average of
2.67 children living in the household, with a
range of one to seven children (SD ¼ 0.939).
Mean per capita family income was $236 per

month (SD ¼ 143; range ¼ 29.3–1,000), with
a mean Hollingshead SES score of 23.3, indic-
ative of a working class sample. The study re-
tention rate was relatively high, with 275 fami-
lies (88.7% of the original sample of 310)
participating in the age 10, 11, or 12 assess-
ments.

Of the original 310 families recruited for par-
ticipation in the study, 289 met criterion to be
included in analyses by having maternal de-
pression data for at least three time points. Fam-
ilies were excluded when the primary caregiver
who completed the Beck Depression Inven-
tory (BDI; Beck, Ward, Mendelson, Mock, &
Erbaugh, 1961) changed and remained different
during the course of the study; however, if a
different person completed the Beck at just one
or two time points, those families were retained
and the data from the second primary caregiver
were not used. This subsample was not signifi-
cantly different from the original sample on
maternal education, F (312) ¼ 3.64, p , .10,
family income, F (310) ¼ 0.09, ns, maternal
age, F (310) ¼ 0.19, ns, or SES, F (313) ¼
0.38, ns.

Procedures

Mothers and target children were seen when the
children were ages 1.5, 2, 3.5, 5, 5.5, 6, 8, 10,
11, and 12 years. Data were collected in the lab-
oratory (ages 1.5, 2, 3.5, 6, and 11 years) and/or
at home (ages 2, 5, 5.5, 8, 10, and 12 years). In
addition, teacher data were collected by mail
when the children were 10 through 13 years
old. At the age 1.5 assessment, observations
of the parent–child dyad were completed and
coded for instances of noncompliance, aggres-
sion, and infant irritability. Demographic vari-
ables, including income, social status, and num-
ber of children in the household, were collected
in the age 1.5 interview with the primary care-
giver. Finally, mothers completed the BDI at
all time points.

Measures

Aggression. Child aggressive behavior was
coded in the laboratory during selected struc-
tured tasks during the 18-month assessment.
Tasks were chosen to vary in stress level (e.g.,
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Strange Situation vs. free play) and aggression
was coded during a clean-up task, a no-toys
task, two 5-min free play periods, and during
two segments of the Strange Situation. The total
coding time was 23 min. Codes, developed by
Keenan and Shaw (1994), included aggression
directed toward the mother or examiner (throw-
ing toys at mother and/or examiner, hitting or
kicking mother and/or examiner) and aggres-
sion directed toward toys or objects in the ob-
servation room. Counts of aggression were col-
lapsed across situations and types to generate a
total summary score of seconds the child
showed aggression. Coders were trained and
supervised undergraduate students who were
unaware of any information about the families
or research hypotheses. Interrater reliabilities,
using kappas, were at or above 85% for all five
aggression codes based on a random sampling
of 10% of the tapes coded by each rater. In
addition to calculating reliability for initial tapes,
reliability was checked at 6-month intervals.

Noncompliance. Noncompliance was coded
during a 5-min clean-up task at the 18-month
assessment based on a molecular system devel-
oped by Martin (1981). Noncompliant behav-
iors included walking away, passive noncom-
pliance, changing the task, and struggling or
resisting. As different forms of noncompliance
were highly correlated (i.e., r . .90), they were
aggregated into a composite. The final score in-
dicated how many seconds the child demon-
strated various forms of noncompliance. A
separate team of undergraduates was trained
to code noncompliance versus aggression. The
kappa for the final composite of noncompliance
score was .71 based on 10% of the tapes coded
by each rater.

Infant irritability. Irritability was assessed
across all observational tasks administered at
the 18-month assessment, including a free
play, a clean-up task (Matas, Arend, & Sroufe,
1978), a no-toys task (Smith & Pederson, 1988),
three teaching tasks (Martin, 1981), and
throughout the entire Strange Situation (Ains-
worth & Wittig, 1969), resulting in approxi-
mately 1 hr of coded observation. Coders
recorded the duration of infants’ fussing or
crying; a percentage was generated by dividing

this by the length of observation. The same
coders completed 5-point global ratings of the
amount and intensity of the infant’s fussing
and crying as well as a global rating for infant
difficulty (Owens, Shaw, & Vondra, 1998). In-
terrater agreement in the form of weighted kap-
pas was calculated across 22 randomly selected
cases and ranged from .77 to .96, with a mean of
.87. Scores for percent of time spent fussing and
crying, global amount and intensity of fussing
and crying, and global difficulty were standard-
ized and summed into an observed irritability
score, with a reliability coefficient a of .91.

BDI. Mothers completed the BDI (Beck, Ward,
Mendelson, Mock, & Erbaugh, 1961), a widely
used measure of depressive states, at all assess-
ments (e.g., children’s ages 1.5, 2, 3.5, 5, 5.5, 6,
8, 10, 11, and 12 years). This measure is appro-
priate for both measuring intensity of depres-
sive symptoms in psychiatric populations and
detecting depressive symptoms in normal pop-
ulations. Respondents rate the intensity of 21
depressive symptoms on a 0 (no symptomatol-
ogy) to 3 (severe symptomatology) scale, and
a score is derived by summing these ratings. Re-
liability and external validity of the BDI are
high (Beck, Steer, & Garbin, 1988). In this
sample, the reliability of the BDI ranged from
.82 to .89, with an average Cronbach a of .86
across all 10 time points. Descriptive statistics
for the total BDI scores at all assessments are
presented in Table 1.

Table 1. Descriptive statistics for BDI total
score at all assessments

Child’s Age
(years) N Mean SD

1.5 281 8.95 6.82
2 285 7.55 6.16
3.5 267 7.08 6.65
5 265 7.91 6.77
5.5 201 7.39 6.69
6 244 6.86 6.35
8 237 6.50 6.99

10 230 6.70 6.93
11 223 6.96 6.74
12 218 6.67 6.30

Note: BDI, Beck depression Inventory (Beck et al., 1988).
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Self-Reported Delinquency (SRD). Youth com-
pleted the SRD measure at ages 11 and 12
(Elliot, Huizinga, & Ageton, 1985). This is a
questionnaire that assesses the context and fre-
quency of offending and examines overt, co-
vert, destructive, and nondestructive offenses.
Self-reported measures of delinquency have
been shown to have strong psychometric prop-
erties, with test–retest reliabilities ranging from
.75 to .98 and internal consistency as from .65
to .92 (Krueger et al., 1994). The SRD is con-
sidered to be a highly respected self-report as-
sessment of delinquency with good psychomet-
ric properties. In our sample, a composite score
was used by summing the number of delinquent
acts committed, with internal consistencies of .88
at age 11 and .84 at age 12. To minimize missing
data, when data were available only at age 11 or at
age 12, the total score from that age was used. If
data were obtained at both time points, a com-
posite score was derived by averaging the two
scores.

Teacher Report Form (TRF). Classroom teach-
ers completed the TRF (Achenbach, 1991)
when the children were ages 11 through 13.
The TRF is a widely used measure of child
problem behavior consisting of 115 items that
has adequate internal consistency and reliability
(Achenbach, 1991). For purposes of the present
study, we used two broadband factors: the 36-
item internalizing and 34-item externalizing
factors. In this sample, internal consistencies
were uniformly high from ages 11 to 13 (inter-

nalizing factor range ¼ .86–.89, externalizing
factor range ¼ .92–.97). When data were avail-
able for only one age (n ¼ 106), it was used as
the final score. For participants with TRF scores
available on two (n ¼ 94) or three (n ¼ 5) as-
sessments, scores were averaged across avail-
able time points.

Analysis plan

Group-based trajectory modeling. In the first
step of the current study, we used a semipara-
metric, group-based approach (Nagin, 2005)
to model the trajectory of depressive symptoms
among mothers from when their sons were ages
1.5 to 10 years of age (Figure 1). The method is
designed to identify clusters of individuals who
share common pathways. This method may be
particularly relevant for examining maternal
depressive symptoms because it addresses such
issues as course, timing, and severity of symp-
toms, which have been helpful in explaining
discrepant findings in relation to child out-
comes (Campbell et al., 2004). In addition,
this method is designed to handle data that are
missing completely at random; when data are
missing, the equations in the base model are
adapted to accommodate missing observations
and the sample size count is adjusted so as
not to include missing observations (Nagin,
2005). As a result, this method is useful for lon-
gitudinal data analysis, allowing the researcher
to retain individuals with incomplete assess-
ment histories.

Figure 1. Trajectories of maternal depressive symptoms from ages 1.5 to 10.
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Technically, the group-based trajectory
model is an example of a finite mixture or latent
class model. A polynomial function is used to
model the relationship between an attribute
(e.g., maternal depressive symptoms) and age
or time (Nagin, 1999, 2005; Nagin & Tremblay,
1999). The models were estimated with a spe-
cialized SAS-based procedure called “Proc
Traj” which is described in Jones, Nagin, and
Roeder (2001) and Jones and Nagin (2007). A
censored normal model was fitted to the data.
Censored normal models are used not only in
group-based models, but in conventional sin-
gle-group models that use psychometric scale
data where a significant number of participants
cluster at the scale maximum or minimum. In
this analysis, there were a significant number
of mothers who exhibited no or few depressive
symptoms, resulting in a cluster of data at the
scale minimum. By formally accounting for
this censoring in the specification of the likeli-
hood function, the censored normal model pro-
vides consistent estimates of the parameters of
the polynomial relationship that describe the
trajectory equations for each group. A more
comprehensive discussion of the technical de-
tails of this approach can be found elsewhere
(Nagin, 1999, 2005; Nagin & Tremblay, 1999).

In selecting the optimal trajectory group
model, the Bayesian information criteria
(BIC) is typically used to identify the best fit
in both number and shape of groups (D’Unger,
Land, McCall, & Nagin, 1998). Following the
recommendation of Kass and Rafferty (1995),
model selection is guided by the objective of
maximizing the BIC score. The model gener-
ates posterior probabilities of group member-
ship, which estimates each individual’s prob-
ability of belonging to each of the trajectory
groups. Individuals are assigned to the group
with the largest posterior probability estimate.

Risk factor and outcome analysis. Once the tra-
jectories were established, we sought to address
two core questions. First, what are the child ef-
fects on mothers’ depression trajectories? Sec-
ond, how do mothers’ depression trajectories
predict chidren’s outcomes? To examine these
questions, we first conducted exploratory anal-
yses of variance (ANOVAs) to determine if
there were early child behaviors that showed

differences among mothers who had been as-
signed to different depression trajectory groups
based on their posterior probabilities of group
membership. Having identified candidate risk
factors for trajectory group membership, we
then estimated a generalized group-based model
in which probability of trajectory group member-
ship varied as a function of these risk and protec-
tive factors. As described in Nagin (2005), a
multinomial logit function is used to specify
this probability function. By estimating a gener-
alized model in which probability of trajectory
group membership is conditional on individual
characteristics and the trajectories themselves
are jointly estimated, we avoid biases in statisti-
cal tests due to classification error in trajectory
group membership. Finally, an analysis of covar-
iance (ANCOVA) was conducted to examine if
trajectory group status was associated with child
adjustment outcomes at ages 11, 12, and 13 after
accounting for the effects of child noncompli-
ance assessed at 18 months.

Results

Identification of trajectories

The first step was to model trajectories of mater-
nal depressive symptoms from the time the chil-
dren were 1.5 to 10 years of age. Various models
were examined with regard to the characteristics
and number of trajectory groups (see Table 2).
As BIC scores generally improve as more groups
are added, and this occurred in the current study,
BIC scores were not the only criterion used
for model selection (Nagin, 2005). Despite im-
proved BIC scores, both the five and six group
models resulted in subdividing already modest-
size groups with higher levels of maternal de-

Table 2. Model fit indices

No. of
Groups

BIC
(N¼ 2010)

BIC
(N¼ 289)

2 26051.68 26043.92
3 25939.25 25927.61
4 25922.20 25906.69
5 25906.03 25886.64
6 25897.97 25874.69

Note: BIC, Bayesian information criterion.
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pressive symptoms into smaller groups that were
not substantively different from one another;
thus, the four group model emerged as the best
fitting and most parsimonious model.

Groups 1 and 2, comprising the majority of
the sample, demonstrated BDI scores sugges-
tive of minimal depressive symptomatology
(Beck et al., 1988). Group 1, which we term
“low,” consisted of 25.2% (n¼ 73) of the sam-
ple who endorsed very few depressive symp-
toms across all time points (M ¼ 2.0 across
the eight time points). Group 2, which we
term “moderate low,” included 45.7% (n ¼
132) of the sample and was characterized by a
consistent pattern of moderately low depressive
symptoms (M ¼ 6.25 across eight time points).
Group 3 included 21.8% (n ¼ 63) mothers,
which we term “moderate high.” This group
consistently had BDI scores in the moderate
depression range (M ¼ 11.75 across all time
points), with a slight decrease over time (M ¼
13.05 at age 1.5 versus M ¼ 10.82 at age 10).
Group 4, which included 7.3% (n ¼ 21) of

the sample, is termed the “high chronic group,”
with scores suggestive of moderate to severe
levels of depression at all time points (M ¼

20.55 across assessments).
The average posterior probability for each

group was calculated to confirm the adequacy
of the final four-group model. Posterior prob-
abilities measure a specific individual’s likeli-
hood of belonging to each of the model’s tra-
jectory groups (Nagin, 2005). As shown in
Table 3, for all four groups the average posterior
probabilities fell well above the lower recom-
mended threshold for assignment of .7 (Nagin,
2005). The range in the current sample was
.83 (moderate low group) to .97 (high chronic
group). In addition, we found that the model
met three other indicators of model adequacy
recommended in Nagin (2005): a close corre-
spondence between each group’s estimated
probability and the proportion of individuals ac-
tually classified to the group on the basis of the
maximum posterior probability assignment rule,
reasonably tight confidence intervals on group
membership probabilities, and high odds of cor-
rect group classification relative to chance.

Risk factors for depression trajectory
membership

The next step was to examine child characteris-
tics that may be associated with the trajectory
group membership of mother’s depressive
symptoms. A series of exploratory ANOVAs
was computed to examine the associations be-
tween trajectory group membership and indi-
vidual child risk factors (see Table 4). Each
child risk factor examined, including observed

Table 3. Diagnostic statistics for judging
model selection

Group

Ave.
Post.
Prob.

Propor.
Assigned to
Each Group

Estim.
Using
Model

1 (low) .89 .25 .27
2 (moderate

low) .83 .46 .43
3 (moderate

high) .87 .22 .22
4 (high

chronic) .97 .07 .07

Table 4. ANOVA of 18-month child risk factors by trajectory group

Group N Aggression
Infant

Irritabil. Noncompl.

L 70 .08 –.88ML –.34HC

ML 131 –.16 .60L .07
MH 62 .20 –.13 .03
HC 19 –.20 .31 .63L

F 2.81, df¼ 259 2.86, df¼ 281 4.31, df¼ 218
p .04 .04 ,.01

Note: ANOVA, analysis of variance; L, low; ML, moderate low; HC, high chronic; MH, moderate high.
Superscript letters reflect significant differences between other groups in that column. Maximum N values
are reported for each group, but actual N values vary by data available for each child risk factor.

Child effects on maternal depression trajectories 147



noncompliance, aggression, and infant irritabil-
ity, showed significant associations with mater-
nal depression group status; however, findings
were not uniformly in the expected direction,
particularly for infant irritability where the
moderate low group showed the highest levels
and aggression where the high chronic group
had the lowest levels. Post hoc tests indicated
that for noncompliance, children of mothers
in the high chronic group were found to have
significantly higher BDI scores than children
of mothers in the low group, F (1, 215) ¼
11.14, p¼ .001, with p , .008 cutoff for signif-
icance using Bonferroni adjustment. For infant
irritability, the moderate low group had signifi-
cantly higher BDI scores than the low group,
F (1, 278)¼ 8.29, p¼ .004. There were no sig-
nificant, post hoc contrasts among groups for
aggression.

Next, we sought to examine the unique con-
tribution of all three child variables in distin-
guishing trajectory group membership. We re-
tained all three child variables in this multivariate
logit analysis because the results of the ANO-
VAs found that each child factor showed differ-
ences in means by maternal depression trajec-
tory groups. In this analysis, all groups were
first compared to the low group using a multi-
variate logit analysis (Table 5), and then all
other pairs of trajectory groups were contrasted
using Wald tests of equality (Table 6). As low
SES and income may increase the risk of the
onset and persistence of depression (Lorant
et al., 2003), both variables were also entered
into each logit equation and then subjected to
Wald tests. Number of children in the house-

hold was also entered as a covariate, to control
for the effects of family size on depression in
this sample of economically depressed women.
When all risk factors were entered in the model,
only noncompliance consistently distinguished
depression group membership, with greater
child noncompliant behavior associated with
higher levels of maternal depression. Noncom-
pliance distinguished between the low group
and both the moderate low and high chronic
groups (B ¼ 0.50 and 1.21, p ¼ .02 and p ,

.001, respectively) and gave some indication
of distinguishing between the low and moderate
high groups (B ¼ 0.46, p ¼ .05). Noncompli-
ance also distinguished between the moderate
low and high chronic groups and the moderate
high and high chronic groups in the expected
direction (x2 ¼ 4.29 for moderate low and
high chronic groups, p ,.05, x2 ¼ 3.85 for
comparison between moderate high and high
chronic groups, p¼ .05). Family income signif-
icantly distinguished between the low and high
chronic groups (B¼ 0.00, p , .05) and showed
some indication of distinguishing the high
chronic from the moderate low (x2 ¼ 3.87,
p , .05) and from the moderate high groups
(x2 ¼ 3.26, p , .10). In all cases, family in-
come was significantly lower in the high
chronic group. Child aggression showed some
indication of discriminating trajectory group
membership in only one comparison; aggres-
sion was higher for children in the moderate
high group than the moderate low group (x2

¼ 3.79, p ¼ .05). Within a multivariate frame-
work, infant irritability, family SES, and num-
ber of children in household were not found

Table 5. Multivariate logit analysis for predicting trajectory group membership with
each group compared to low

Low Vs. Moderate Low Low Vs. Moderate High Low Vs. High Chronic

Predictor Variables B Wald Test p B Wald Test p B Wald Test p

Family income 0.00 0.28 .60 0.00 0.00 .14 0.00 4.43 .04
SES 0.01 0.09 .77 0.00 0.01 .92 0.07 2.18 .14
No. of children in home –0.01 0.00 .97 0.09 0.14 .71 0.41 1.54 .22
Aggression –0.24 1.16 .28 0.19 0.70 .40 –0.33 0.50 .48
Noncompliance 0.50 5.68 .02 0.46 3.80 .05 1.21 12.25 .00
Infant irritability 0.10 3.30 .07 0.05 0.57 .45 –0.02 0.03 .86

Note: SES, socioeconomic status.
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to distinguish between any pairs of trajectory
groups.

Outcome analysis: Youth externalizing and
internalizing problems during early
adolescence
Our final goal was to evaluate whether maternal
depression trajectory group membership pre-
dicted boys’ later externalizing symptoms, as
measured by both TRF and self-reported
SRD, and internalizing symptoms, as measured
by the TRF. We conducted an ANCOVA to ex-
amine differences in boys’ reports of antisocial
activities (i.e., SRD) and teacher reports of
externalizing and internalizing symptoms by
maternal depression trajectory group after con-
trolling for 18-month child noncompliance.
We then examined Bonferroni post hoc tests
to look at the differences in outcomes among
the maternal depression trajectory groups.

There was a significant effect of trajectory
group status on boys’ self-reported delinquent

behavior when controlling for 18-month non-
compliance, F (4, 169) ¼ 5.79, p , .001 (see
Table 7). Post hoc tests indicated that self-
reported delinquency in the moderate high
group was significantly higher than in the low
and moderate low groups (moderate high, M
¼ 5.87; low, M ¼ 2.48; moderate low, M ¼
3.31; ps , .01 for both comparisons).

For teacher reports using the TRF, the AN-
COVA found significant effects for externaliz-
ing, F (4, 158)¼ 3.81, p , .01, but not internal-
izing, F (4, 158) ¼ 1.80, p ¼ .131, outcomes
after controlling for 18-month noncompliance
(see Table 8). Post hoc tests indicated that
teachers rated boys of mothers in the moderate
high group to have significantly higher exter-
nalizing symptoms than boys of mothers in
the low and moderate low groups (moderate
high, M ¼ 18.20; low, M ¼ 9.55; moderate

Table 6. Wald tests of equality and comparisons of regression coefficients in all pairs
of trajectory groups

Moderate Low Vs.
Moderate High

Moderate Low Vs.
High Chronic

Moderate High Vs.
High Chronic

Predictor Variables Wald-Based x2 p Wald-Based x2 p Wald-Based x2 p

Family income 0.00 .95 3.87 .05 3.26 .07
SES 0.690 .41 1.57 .21 2.76 .10
No. of children in home 0.44 .51 1.79 .18 0.55 .46
Aggression 3.79 .05 0.00 .99 1.49 .22
Noncompliance 0.02 .90 4.29 .04 3.85 .05
Infant irritability 0.57 .45 1.16 .28 0.23 .63

Note: SES, socioeconomic status.

Table 7. Descriptive statistics for self-
reported delinquency at ages 11 and 12

Group N Mean SD

1 (low) 46 2.16MH 2.16
2 (moderate low) 75 3.31MH 3.36
3 (moderate high) 38 5.87L;ML 4.57
4 (high chronic) 15 3.73 3.57

Note: L, low; MH, moderate high; ML, moderate low; HC,
high chronic. Superscript letters reflect significant differ-
ences between the groups in the same column.

Table 8. Descriptive statistics for Teacher
Report Form outcomes at ages 11–13

Mean

Group N Externalizing Internalizing

1 (low) 45 9.64MH 5.21
2 (moderate

low) 69 10.81MH 5.87
3 (moderate

high) 33 18.20L;ML 8.20
4 (high chronic) 12 12.33 4.96

Note: L, low; MH, moderate high; ML, moderate low; HC,
high chronic. Superscript letters reflect significant differ-
ences between the groups in the same column.

Child effects on maternal depression trajectories 149



low, M¼ 10.85; ps , .01 for both comparisons).
The externalizing scores among boys in the
moderate high group were similar to the mean
of a sample of clinic-referred boys, indicating
that the level of externalizing behaviors for this
group was elevated compared to a normal popu-
lation (M ¼ 15.7, SD ¼ 12.4 for clinic-referred
boys age 6–11, M ¼ 18.1, SD ¼ 13.6 for
clinic-referred boys aged 12–18; Achenbach &
Rescorla, 2001). In all three outcome analyses,
18-month noncompliance was not significantly
related to youth outcomes ( ps ¼ .39–.71).

Discussion

This study sought to examine early child predic-
tors of trajectories of maternal depressive symp-
toms followed over an 8.5-year period and youth
outcomes in early adolescence associated with
these trajectory groups. The trajectory analysis
showed four relatively stable groups of maternal
depressive symptoms, including low, moderate
low, moderate high, and high chronic groups.
Although the majority of the sample (71%)
fell in either the low or moderate low groups,
63 mothers (21.8%) showed a consistent pattern
of moderately high levels of depressive symp-
toms, and an additional 21 mothers (7.3%) dem-
onstrated severe levels of depressive symptoms
across all time points. The findings for the two
persistently high groups are consistent with
previous studies suggesting that for a subset of
adult women, high levels of depressive symp-
toms tend to be recurrent and chronic (Belsher
& Costello, 1988; Keller, 2003; Kennedy, Ab-
bott, & Paykel, 2003; Monroe & Harkness,
2005). When different types of observed aver-
sive child behaviors were examined at 18
months within a multivariate framework, child
noncompliance was the most robust predictor
of maternal depression trajectory group; higher
levels of child noncompliance were consistently
associated with more persistent and higher
levels of maternal depressive symptoms. Fi-
nally, examining the role of maternal depression
in predicting youth outcomes in adolescence,
we found that both youth and teacher reports
of antisocial behavior were more prevalent for
boys whose mothers were in the moderate
high trajectory group, with no such difference
found for internalizing problems.

These results are consistent with transac-
tional perspectives of developmental psychopa-
thology that have emphasized the dynamic
interplay between child and parenting character-
istics, and subsequent increased risk for child
maladjustment (Bell, 1968; Patterson, 1982;
Sameroff & Chandler, 1975). Accordingly, dis-
ruptive child behavior in the toddler period
was associated with increased risk for persis-
tence of moderate to high levels of maternal de-
pressive symptoms, which in turn, was associ-
ated with increased risk of boys’ and teacher
reports of adolescent antisocial behavior. Re-
garding child effects on maternal depressive
symptoms, although we do not wish to advocate
that early forms of disruptive child behavior are a
primary cause of maternal depression, the find-
ings do suggest that aversive child behaviors
might merit consideration as one of a constella-
tion of intrapersonal (e.g., rumination) and inter-
personal (e.g., social support) factors previously
found to affect the course of depression (e.g.,
Bebbington, 1996; Nolen-Hoeksema, 1991).
Of course, without reports of maternal depres-
sion during their child’s infancy or the prenatal
period, it also remains unclear how early mater-
nal depressive symptoms might have been asso-
ciated with irritability, noncompliance, or aggres-
sion at 18 months. As there is no correct “starting
point” in capturing the genesis of reciprocal
effects between mothers and their children, this
study should be considered only a representative
“slice” of a transactional process. Nonetheless, as
previous literature has placed little emphasis on
how child factors might have an impact on the
course of maternal depression after the first 12
months of life (Forbes et al., 2006; Gelfand,
Teti, & Fox, 1992; Murray, Stanley, et al., 1996),
the findings suggest child disruptive behavior
might be an informative risk factor to assess
among mothers showing high levels of depres-
sive symptoms. It is somewhat surprising that
child effects are not considered more heavily in
assessing risk of maternal depression for families
with toddler-age children based on the high levels
of oppositional and defiant behaviors exhibited
during the “terrible twos” (Shaw & Bell, 1993).

Noncompliance as a child risk factor
We found noncompliance to be the most con-
sistent predictor of maternal trajectory group
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status, with child aggression and infant irritabil-
ity showing few or no significant effects when
examined within a multivariate framework. In
studies of preschool and school-aged hyperac-
tive children, many of whom exhibit high rates
of noncompliance, noncompliant and opposi-
tional behaviors in children have been found
to create substantial distress for parents (Bark-
ley, Karlsson, & Pollard, 1985; Fischer, 1990;
McKee, Harvey, Danforth, Ulaszek, & Fried-
man, 2004). In addition, in interactions with
hyperactive and noncompliant children, parents
display more disapproval, are more negative
and reprimanding, use more physical punish-
ment, and are less responsive (Danforth, Bark-
ley, & Stokes, 1991; Fischer, 1990; Johnston,
1996; Johnston & Mash, 2001; Woodward,
Taylor, & Dowdney, 1998).

It is somewhat surprising that aggression and
infant irritability were not as strongly associated
with maternal depression trajectory group status
as noncompliance. However, noncompliance
occurs with greater frequency than aggression
and severe bouts of irritability during the toddler
period, as reflected by the greater frequencies of
these behaviors within our structured laboratory
assessments. Thus, we suspect that oppositional
and defiant child behaviors are likely to have a
greater cumulative effect on parental mood
than less frequent incidences of physical aggres-
sion or less intense bouts of irritability during the
second year. The timing of our assessment might
have also affected the magnitude of effect for
irritability, as previous research has shown irrit-
ability to be a correlate of elevated maternal de-
pressive symptoms during the first year of life
before children begin displaying increased levels
of aggressive and noncompliant behavior (Gel-
fand et al., 1992; Murray, Stanley, et al., 1996).

Outcome analysis

Consistent with the extant literature, we found
that higher levels of maternal depressive symp-
toms were significantly associated with exter-
nalizing and antisocial youth outcomes at
ages 11–13 (Munson et al., 2001; Owens &
Shaw, 2003; Zahn-Waxler et al., 1990). Var-
iance attributed to maternal depression trajec-
tory group in relation to later externalizing be-
haviors remained significant after accounting

for early child noncompliance. In contrast to
previous research, we did not find a relationship
between maternal depressive symptoms and
youth internalizing behaviors. This may, in
part, be due to the use of teacher report for inter-
nalizing symptoms. Other studies have found
that teacher reports of child internalizing (but
not externalizing) behaviors tend to have lower
levels of cross-informant agreement when com-
pared to self- and parent report, especially in
early adolescence (Glaser, Kronsnoble, &
Forkner, 1997; Stanger & Lewis, 1993). This
discrepancy also may reflect true variation in
children’s behaviors across settings and/or lim-
ited opportunities for teachers to observe inter-
nalizing symptoms compared to externalizing
symptoms, which are more observable (Stanger
& Lewis, 1993).

Although sons of mothers with high chronic
trajectories of depressive symptoms showed
somewhat higher levels of youth- and teacher-
reported antisocial behavior in early adoles-
cence, it was only the sons of mothers in the
moderate high group who consistently demon-
strated significantly higher levels of antisocial
outcomes when compared to boys whose
mothers had low and moderate rates of depres-
sive symptoms. Although somewhat paradoxi-
cal, this finding is consistent with a model pos-
ited by Rutter (1990), who has suggested that
children with chronically depressed parents
may be less impaired than those with chronic
but more moderate symptomatology. Accord-
ingly, Rutter has suggested that offspring of
mothers who are chronically depressed are bet-
ter able to understand their parents as “ill” and
as a result, may learn to rely more heavily on
others and themselves to develop adaptive cop-
ing skills and better social functioning (Rutter,
1981, 1990). Furthermore, other people in the
child’s life (friends, extended family, teachers,
relatives) may be more likely to offer support to
children whose mothers are chronically de-
pressed, thus serving a protective role. In con-
trast, when parents show a less severe, albeit a
persistent and moderate course of symptoms,
children and others in their lives may continue
to expect mothers to be the primary source of
support and model for developing emotion reg-
ulation skills. Rutter’s theory provides a possi-
ble explanation for our findings; however, to
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our knowledge, the current findings and the
Hammen and Brennan (2003) study are the first
empirical demonstrations of this phenomenon.
An alternate explanation is that the mothers in
the high chronic depression group were less
involved in parenting their sons, resulting in
lower levels of conflict and other negative par-
ent–child interactions that have been found to
contribute to externalizing outcomes.

Limitations

There are a few significant methodological lim-
itations to the study. First, participants were
primarily low-income European and African
American boys living in an urban setting. There
is research to support there may be gender dif-
ferences in how children are affected by mater-
nal depression. For example, Leve et al. (2005)
found that the association between maternal
depressive symptoms and later outcomes vary
by gender, with elevated maternal depressive
symptoms uniquely predicting increases in
internalizing symptoms for girls and increases
in boy’s externalizing symptoms only when
impulsivity was low. This may help explain our
findings as to why maternal depression was sig-
nificantly associated with externalizing but not
internalizing symptoms for this all-male sam-
ple. Similarly, it is not clear if these results
would have been replicated for children living
in rural or suburban contexts. Thus, we recom-
mend 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.

In the current study, we cannot rule out the
role of possible “third variables” at 18 months
or during the age period from ages 1.5 to 10
when maternal depressive symptoms were
measured. Incorporating measurement of other
child (e.g., inhibitory control), parent (e.g., care-
giving quality), or contextual (e.g., neighbor-
hood quality) factors might provide additional
insight into the underlying mechanisms by
which reciprocal and transactional associations
emerge. Although the primary goal of this
paper was to examine early child factors on pat-
terns of maternal depression and subsequent
associations with adolescent outcomes, a more
intensive examination of transactional processes

underlying ongoing associations between child
behavior and maternal depressive symptoms
during the preschool and school-age periods is
clearly warranted.

Clinical implications

The results of this study are consistent with the
robust finding in existing literature that higher
levels of maternal depressive symptoms are
associated with poor outcomes in children. This
finding coupled with our finding that maternal
depressive symptoms were relatively stable
over time and related to serious antisocial be-
havior in early adolescence suggest that identi-
fication and early preventive interventions are
indicated (Olds, 2002; Shaw, Dishion, Supplee,
Gardner, & Arnds, 2006). In addition, the find-
ing that child noncompliance was associated
with higher and more persistent trajectories of
maternal depressive symptoms suggests that
the behavior of children and parents and the
quality of their interaction should be a focus
of interventions for children and mothers with
young children. Finally, if future studies con-
tinue to find that children of mothers with
chronic depression are less impaired than chil-
dren whose mothers are moderately depressed
(but may not reach clinical criteria), we should
try to identify factors in these children’s lives
(e.g., external support systems, internal coping
skills) that have allowed them to achieve nor-
mative levels of externalizing and internalizing
problems. This information could be a powerful
tool for clinicians working with children of
depressed mothers.

In sum, these findings provide novel infor-
mation about child factors associated with
trajectories of maternal depression, and sug-
gest that such trajectories in turn, are quite pre-
dictive of boys’ later adolescent antisocial be-
havior. This study has several methodological
strengths. The trajectory modeling analysis
used in this research allowed us to make a dis-
tinction between the two groups of mothers
showing the highest levels of depressive symp-
toms. If these mothers had been grouped to-
gether, we would have overlooked the differ-
ences found in the outcomes between sons of
mothers with moderate high and high chronic
depressive symptoms. Another methodological
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strength of this study is that neither the associa-
tions between early child behavior and maternal
depression nor between maternal depression
and later child behavior can be accounted for
by shared informant bias. The child’s initial be-
havior was assessed using observational data,
maternal reports were used to evaluate depres-
sive symptoms, and youth and teacher reports
were used to evaluate externalizing and inter-

nalizing problems. Finally, this study used
data collected over an 11.5-year span from an
at-risk sample with a relatively high retention
rate. This provided a unique opportunity to
examine a transactional process in a sample of
mothers who generally showed above average
rates of depressive symptoms and boys who ex-
hibited elevated rates of disruptive behaviors as
toddlers and adolescents.
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