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Abstract
Although children born preterm or low birth weight (PT LBW) are more likely to exhibit behavior
problems compared to children born at term, developmental and family processes associated with
these problems are unclear. We examined trajectories of maternal depressive symptoms in relation
to toddler compliance and behavior problems in families with PT LBW infants. A total of 177
infants (93 boys, 84 girls) and their mothers enrolled in the study during the infant’s NICU stay.
Data were collected at five time points across 2 years. Assessments of maternal depressive
symptoms were conducted at all time points, and toddler compliance and opposition to maternal
requests and behavior problems were assessed at 2 years. Toddlers born earlier with more health
problems to mothers whose depressive symptoms increased over time exhibited the most
opposition to maternal requests during a cleanup task at 24 months, consistent with multiple risk
models. Mothers with elevated depression symptoms reported more behavior problems in their
toddlers. The study has implications for family-based early intervention programs seeking to
identify PT LBW infants at highest risk for problem behaviors.

Each year in the United States, approximately 13% of infants are born prior to term (≤36
weeks’ gestation), and 8% are born low birth weight (<2,500 g) (Hamilton, Martin, &
Ventura, 2007). Although high-risk infants have a better chance of surviving now than ever
before, children born preterm or low birth weight (PT LBW) experience elevated risk for
developing cognitive delays and behavior problems compared to children born full-term,
especially when infants are very preterm, very low birth weight (VLBW), or experience
more medical complications (e.g., Bhutta, Cleves, Casey, Cradock, & Anand, 2002; Clark,
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Woodward, Horwood, & Moor, 2008; Miceli et al., 2002). In addition, mothers of infants
born PT LBW are at risk for experiencing psychological distress and symptoms of
depression (e.g., Klebanov, Brooks-Gunn, & McCormick, 2001), particularly in the months
following the child’s birth. Although these symptoms often subside over time (e.g., Miles,
Holditch-Davis, Schwartz, & Scher, 2007; Poehlmann, Schwichtenberg, Bolt, & Dilworth-
Bart, 2009), it is important to examine the implications of maternal depression trajectories
for the development of infants born PT LBW because research with full-term infants
consistently has documented links between persistent maternal depression and less optimal
child outcomes [e.g., Campbell, Morgan-Lopez, Cox, & McLoyd, with the National Institute
of Child Health and Human Development (NICHD) Early Child Care Research Network,
2009; NICHD Early Child Care Research Network, 1999].

The present study sought to extend this literature to infants born PT LBW who did not
experience significant neurological findings during their NICU stay. Thus, the goal of the
study was to examine toddler compliance, opposition, and behavior problems in relation to
maternal depressive-symptom trajectories over time in a sample of children born PT LBW.

Transactional developmental theory (Sameroff & Fiese, 2000) and other developmental risk
models (e.g., Rutter, 1987) posit that multiple environmental risk factors exert their
influence on children’s development over time, increasing the likelihood of problematic
outcomes. Examples of potent child-, parent-, and family-level risks include infant
prematurity, maternal mental health problems, and family sociodemographic risks associated
with poverty. Ecological theories recognize that children’s proximal environments are
multidimensional (Bronfenbrenner, 1979; Bronfenbrenner & Ceci, 1994) and that children
may exhibit differences in susceptibility to both positive and negative family environments
(Belsky, 1997, 2005; Bronfenbrenner, 1989).

In the present study, we conceptualized prematurity and its accompanying medical
complications as an infant factor that may heighten the potentially negative effects of
maternal depressive symptoms on children’s behavior problems, although we did not
examine effects of positive parenting in this paper. For medically fragile infants, emotional
and behavioral dysregulation may occur if the parenting environment does not adequately
support their development, such as when maternal depressive symptoms remain high or
increase following a nonnormative or stressful birth experience. Transactional models
suggest that children and parents have bidirectional influences on one another (Sameroff &
Fiese, 2000). In a previous report, we examined infant, maternal, and family risks as
predictors of maternal depression trajectories over time following the birth of a PT LBW
infant (Poehlmann et al., 2009). In this report, we explored the potential implications of such
trajectories for emerging behavioral development of affected children, including compliance
with and opposition to maternal requests.

EMERGING COMPLIANCE AND OPPOSITIONAL BEHAVIORS
A child’s compliance with parental requests has been conceptualized as a very early form of
self-control that occurs within the context of the parent-child relationship (Kopp, 1982).
Kochanska and colleagues (Kochanska, 2002; Kochanska & Aksan, 1995; Kochanska, Coy,
& Murray, 2001) proposed two motivationally different forms of compliance. Committed
compliance occurs when the child fully and eagerly complies with a parent’s request,
leading to internalization of parental rules and standards and more optimal development.
Situational compliance occurs when the child’s cooperation requires sustained parental
control (and thus is not considered true compliance). In contrast, noncompliance, opposition
to parental requests, and defiance are forms of dysregulation that may occur when children
do not comply. Sometimes, negative affect and behaviors may escalate, which may be
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associated with subsequent externalizing behavior problems. In the present study, we
examine toddler committed compliance and opposition to maternal requests in relation to
maternal depressive symptoms in toddlers born PT LBW. Although a growing body of
research has examined developmental antecedents and consequences of compliance and
opposition in healthy, full-term infants, studies have not extended this research to PT LBW
infants.

MATERNAL DEPRESSION
The birth of a preterm infant is a nonnormative event that often leads to significant parental
stress as the result of infant medical complications, concerns about infant survival, and
separation from the infant caused by lengthy NICU stays (Davis, Edwards, Mohay, &
Wollin, 2003). These stressors can contribute to psychological distress and depression,
especially in mothers (Logsdon, Davis, Birkimer, & Wilkerson, 1997). Research has
documented postnatal elevations in maternal distress in mothers of high-risk, preterm infants
compared to mothers of healthy, full-term infants (e.g., O’Brien, Asay & McCluskey-
Fawcett, 1999), although symptoms tend to decline over time (Miles et al., 2007; Poehlmann
et al., 2009).

Elevated maternal depressive symptoms have implications for children’s development, and
the development of PT LBW infants in particular. For example, Singer et al. (1999) found
that severity of maternal depression related to less optimal cognitive outcomes at 8, 12, 24,
and 36 months for VLBW preterms, but not for fullterm infants. Poehlmann and Fiese
(2001) found that elevated, but subclinical, maternal depressive symptoms significantly
predicted insecure attachment in preterm, but not in full-term, infants. Recently, Bugental,
Beaulieu, and Schwartz (2008) found that cortisol levels in preterm infants were more
affected by maternal depression compared to full-term infants. However, stable elevations in
maternal depressive symptoms have been associated with problematic outcomes in children
and adolescents born healthy and full-term as well (Campbell et al., 2009). A meta-analysis
of 33 studies has explored the magnitude of the association between maternal depression and
behavior problems in children 1 year of age and older and revealed a moderate association
between maternal depressive symptoms and child externalizing behavior problems (Beck,
1999).

Preterm infant outcomes also may be influenced by the chronicity of maternal depressive
symptoms, with children who interact with more chronically depressed mothers being at
greatest risk (Cornish et al., 2005; Trapolini, McMahon, & Ungerer, 2007). Because mothers
of preterm infants are likely to exhibit high levels of distress and depressive symptoms
following the child’s birth, it is important to examine how the subsequent symptom
trajectory predicts child outcomes. In addition, the relation between maternal symptom
trajectories and children’s outcomes may be amplified (i.e., moderated) by infant
vulnerabilities such as lower birth weight, younger gestational age, and medical
complications, consistent with multiple risk models. Lower birth weight and sicker infants
may require a higher level of sensitive responsiveness from their mothers to achieve
regulatory milestones within the family social context compared to healthier infants, and
increasing maternal depressive symptoms may interfere with this process.

STUDY HYPOTHESES
We hypothesized that PT LBW children of mothers whose depressive symptoms increased
over time would exhibit less compliance, more opposition, and more behavior problems
compared to children of mothers whose depressive symptoms decreased. In addition, we
speculated that the association between maternal depression trajectories and toddler
outcomes would be moderated by degree of infant prematurity and neonatal health risks.
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Specifically, we hypothesized that infants born more premature with more health risks to
mothers whose depressive symptoms increased over time would exhibit the most opposition,
least compliance, and most behavior problems at 24 months’ postterm compared to infants
born closer to term and with fewer health risks (see Figure 1). Associations between initial
and concurrent maternal depressive symptoms and toddler outcomes also were assessed. We
hypothesized that concurrent maternal depressive symptoms would be associated with less
toddler compliance, more opposition, and elevated behavior problems. We predicted similar
associations between initial maternal depression symptoms (at hospital discharge) and
toddler outcomes, although we expected the magnitude of these associations to be smaller
given the length of time between maternal depression and toddler outcome assessments (~24
months).

Because the consequences of poverty penetrate most developmental domains (Dearing &
Taylor, 2007) and because studies have found more compliance among girls compared to
boys (Kochanska, Murray, & Harlan, 2000), we included family sociodemographic risks and
infant gender as controls in our models.

METHOD
Participants

A total of 181 mothers and their infants were recruited from three 35 weeks’ gestation or
weighed <2,500 g at birth; (b) infants had no known congenital malformations, prenatal drug
exposures, or significant neurological findings during the NICU stay (e.g., Down syndrome,
periventricular leukomalacia, grade IV intraventricular hemorrhage); (c) mothers were at
least 17 years of age; (d) mothers could read English; and (e) mothers self-identified as the
child’s primary caregiver. Because the hospitals would not allow us to be the “first contact”
for families and they gave us only information about families who signed consent forms for
the study, we were unable to calculate a participation rate; however, of the 186 mothers who
signed consent forms, 181 (97%) participated in data collection, and data from 177 families
were utilized in this report. Data from 4 of the original 181 families were removed because
we later discovered from our review of infant medical records that a grade IV
intraventricular hemorrhage had occurred prior to the infants’ NICU discharge and/or the
children were later diagnosed with cerebral palsy. If a child was part of a multiple birth, one
child was randomly selected to participate in the study (Thirty-four children were multiples.)

Participating family characteristics paralleled the population of Wisconsin during the years
of data collection. For example, 77% of mothers who gave birth in 2005 in Wisconsin were
White, 9% were Black, and 9% were Latina (Martin et al., 2007), although the rate of
preterm birth is higher for Black (18%) than it is for White (12%) infants (Hamilton et al.,
2007). Our sample consisted of 66% White, 14% Black, 2% Latino, and 17% multiracial
infants. In Wisconsin, 89% of mothers who gave birth were between 20 and 39 years of age,
and an average of 15.5% of children lived in poverty in Wisconsin between 2003 and 2005
(U.S. Bureau of the Census, 2003-2005). Approximately 86% of the mothers in our sample
were between 20 and 39 years of age, and 38 (22%) were living in poverty (see Table 1 for a
description of our sample at the time of hospital discharge). Please note that the participating
NICUs do not routinely collect demographic information from families served, so we were
unable to compare sample demographic characteristics with those of the NICU populations.

Infants and their families were assessed at five time points: just prior to the infant’s hospital
discharge (Time 1) and again at 4 (Time 2), 9 (Time 3), 16 (Time 4), and 24 (Time 5)
months, corrected for prematurity. Corrected age was calculated on the basis of the infant’s
due date and is commonly used for assessments of preterm infants’ development (DiPietro
& Allen, 1991).
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There was a 14% attrition rate between NICU discharge and 24 months. Multivariate
analysis of variance (MANOVA) was used to examine potential differences between
families who continued in the study for 2 years and families lost to attrition. The first
MANOVA was conducted on infant health variables and revealed no significant differences,
F(6, 172) = 1.36, p .24, for infant gestational age, birth weight, 1- and 5-min Apgar=scores,
days hospitalized, or the neonatal health risk index. The second MANOVA, conducted on
Time 1 (NICU discharge) family sociodemographic variables, approached trend-level
significance, F(7, 167) = 1.90, p < .08. Follow-up univariate tests indicated that mothers lost
to attrition were younger, F(1, 173) = 5.51, p < .05, had completed fewer years of education,
F(1, 173) = 5.88, p < .05, and had slightly higher sociodemographic risk index scores, F(1,
173) = 3.23, p < .08, compared to mothers who continued in the study. However, the
attrition groups did not differ on number of children in the family, paternal age or education,
or family income. Chisquare analyses revealed that mothers lost to attrition also were more
likely to be single, χ2 (1) = 4.68, p < .05, and non-White, χ2 (1) = 5.57, p < .05, compared
to mothers who remained in the study. However, a one-way ANOVA revealed that Time 1
depressive symptoms did not differ between mothers who continued in the study and
mothers lost to attrition, F(1, 177) = 0.35, p = .56. Our attrition is consistent with other
longitudinal studies of high-risk infants (Miles et al., 2007).

Measures
Infant prematurity and neonatal health—Infant medical records were reviewed to
collect infant prematurity and neonatal health data to create a neonatal health risk index,
drawing on previous indices used for PT LBW infants (e.g., Littman & Parmalee, 1978;
Scott, Bauer, Kraemer, & Tyson, 1997). Because infant birth weight and gestational age
were highly correlated, r(181) = .88, p < .01, we standardized and summed them. We then
reverse-scored the composite so that higher scores reflected more prematurity and lower
birth weight (so we could combine it with neonatal medical complications).

Next, the following 10 dichotomized neonatal medical complications (1 = present, 0 =
absent) were summed and standardized (The proportion of infants experiencing each of
these risks is indicated in parentheses): apnea (68%), respiratory distress (53%), chronic
lung disease (10%), gastroesophageal reflux (9%), multiple birth (19%), supplementary
oxygen at NICU discharge (10%), apnea monitor at NICU discharge (44%), 5-min Apgar
score <6 (3%), ventilation during NICU stay (mechanical or continuous positive airway
pressure) (53%), and NICU stay of >30 days (39%). We then summed this standardized risk
index with the reversed-scored prematurity composite. The resulting index (M = −.05, SD =
2.68) had a Cronbach’s α of .70, with higher scores reflecting poorer neonatal health and
more prematurity.

Maternal depressive symptoms—The Center for Epidemiologic Studies-Depression
Scale (Radloff, 1977; CES-D) was used to assess maternal depressive symptoms at each
time point. The CES-D is a 20-item self-report questionnaire that asks respondents to rate
their symptoms of depression on a scale of 0 (rarely/none of the time) to 4 (most/all of the
time) during the past week. Scores ≥16 are considered in the clinical range. Alphas for the
present study across time points ranged from .85 to .89 (M = .88). At NICU discharge, 32%
of mothers reported clinically significant symptoms, and this decreased to 19% at 4 months,
17% at 9 months, 11% at 16 months, and 12% at 24 months’ postterm. At NICU discharge,
an additional 36% of mothers reported elevated, but subclinical, symptoms (scores between
8-15, following Campbell et al., 2009).

Toddler compliance and opposition—The child’s compliance with and opposition to
maternal requests were assessed through a toy cleanup task that followed an unstructured
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15-min play session. During the play session, children and their mothers were given the
opportunity to play with a range of age-appropriate toys. At the end of the play session,
children were given a large plastic bin, and mothers were instructed to have the child pick up
the toys. The cleanup session ended when the toys were picked up or after 10 min,
whichever came first. The cleanup session was videotaped and coded. We used a continuous
approach to coding, using 30-s intervals based on Kochanska and Aksan (1995). The
following mutually exclusive codes were used: (1) committed compliance (CC), which
indicated that the child followed the mother’s request without reminders or coercion while
exhibiting positive affect; (2) situational compliance, which indicated that although the child
generally followed the mother’s request, he or she did so without positive affect,
enthusiasm, or a sense of cooperation; (3) passive noncompliance, which indicated that
although the child did not pick up the toys, he or she did not become involved in overt
conflict with the mother; (4) refusal negotiation, which indicated that the child did not pick
up the toys, the mother attempted to coerce the child, and the child negotiated and/or
refused; and (5) defiance, which indicated that the child did not pick up the toys and that
angry interactions ensued.

Videotapes were coded by four trained students. Exact percent agreement across 10
independently coded tapes (from this study) ranged from .76 to .79, and agreement within 1
point ranged from .94 to .98. Kappas ranged from .60 to .77, with a mean of .68. Following
Kochanska (2002), we used these codes to calculate the proportion of time children spent in
committed compliance (proportion of committed compliance intervals) and opposition
(proportion of passive noncompliance, refusal negotiation, and defiance intervals
combined). Across the intervals coded, 43% of children had one or more intervals in which
they exhibited committed compliance (M = 0.39, SD = 0.43) whereas 93% of children had
one or more intervals in which they exhibited some form of opposition to maternal requests,
typically passive noncompliance, or refusal negotiation (M = 0.52, SD = 0.29). We did not
use the situational compliance code in this study (Variability was low likely because
situational compliance is so common among 2-year-olds.)

Toddler behavior problems—The problem list of the preschool form of the Child
Behavior Checklist (CBCL; Achenbach & Rescorla, 2000) was used to assess children’s
behaviors at 24 months’ post-term. The CBCL is a widely used, standardized behavior-
rating scale that is completed by an adult with whom the child lives. The preschool form
lists 99 problem behaviors. Mothers rated each problem behavior on a scale 0 (not true), 1
(somewhat or sometimes true), or 2 (very true or often true) in reference to the child’s
behaviors that occurred during the past 2 months. Responses were then summed to obtain
scores for Internalizing and Externalizing Problems scales that were converted into T-scores
on the basis of normative data (although raw scores were used in analyses) (Achenbach &
Rescorla, 2000).

The CBCL is a reliable and valid measure of children’s problem behaviors that was normed
for children in this age group, and it has high internal consistency (Cronbach’s αs = .78-.97).
In addition, the CBCL has been used with children born PT LBW (e.g., Yu, Buka,
McCormick, Fitzmaurice, & Indurkhya, 2006). In the present study, the Internalizing scale
(raw score M = 8.42, SD = 6.17) had an alpha of .85, and the Externalizing scale (raw score
M = 14.58, SD = 8.12) had an alpha of .91.

Family sociodemographic risks—Mothers completed a demographic questionnaire
during the infant’s NICU stay. Based on research that uses a multiple risk model (Sameroff,
Bartko, Baldwin, Baldwin, & Seifer, 1998; Sameroff, Seifer, Baldwin, & Baldwin, 1993), 1
point was given for each of the following risks: The family’s income was below federal
poverty guidelines adjusted for family size, both parents were unemployed, the mother was
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single, the mother gave birth to the child as a teen, the family had four or more dependent
children, the mother had less than a high-school education, and the father had less than a
high-school education. The index could range from 0 to 7, with higher scores reflecting
more risks. Cronbach’s α was .75. In the present study, the index ranged from 0 to 6 (M =
1.03, SD = 1.53). We assessed these variables at all time points, and risk scores were highly
correlated; we used NICU discharge demographic data for the sociodemographic risk index
to minimize missing data.

Procedure
Families were enrolled in the study through three hospitals in Southeastern Wisconsin
following institutional review board approval from the University of Wisconsin and each
hospital. A research nurse from each hospital described the study to eligible families, and
interested mothers signed informed consent forms. A researcher met the mother in the NICU
just prior to the infant’s discharge to collect Time 1 data, and mothers completed self-
administered questionnaires, including a demographic form and the CES-D at that time.
Nurses completed a History of Hospitalization form by reviewing the infant’s medical
records shortly after NICU discharge. Home visits were conducted with families when
infants were 4 and 9 months’ corrected age. At these visits, researchers asked mothers to
complete self-administered questionnaires in addition to videotaping mother-child
interactions. Each of the home visits lasted approximately 1.5 hr. Mothers were paid $25 for
the 4-month visit and $40 for the 9-month visit. When infants were 16 and 24 months’
postterm, families visited our laboratory playroom. Mothers and children were videotaped
playing together, and mothers completed self-administered questionnaires while a researcher
administered a standardized developmental assessment to the child. At the 24-month visit,
children also participated in a parent-led toy cleanup task with their mothers. Each of the
laboratory visits lasted approximately 1.5 to 2 hr. Mothers were paid $65 at 16 months and
$80 at 24 months.

PLAN OF ANALYSIS
The conceptual model (Figure 1) was assessed via structural equation modeling (SEM) with
Mplus Version 5. Two growth curve models were estimated for each toddler outcome. In the
first model, hospital discharge (HD) CES-D scores were set as the intercept, and infant
gender and family sociodemographic risk served as controls. The second model contained
the same controls, but set 24-month CES-D scores as the intercept. Each model assessed
maternal-depression trajectories as the average linear slope across all time points, including
variability around the average linear slope. For example, a mother whose depressive
symptoms started high and gradually decreased over time would have a negative overall
slope. Each model was specified, indentified, and tested for assumption violations prior to
model and path estimation and interpretation. Within Mplus, a maximum likelihood robust
estimation procedure was used to minimize the bias generated by nonnormality among some
of the variables. In addition, a full information maximum likelihood procedure was used to
address missing data when complete data were provided across at least two time points. In
the full information maximum likelihood procedure, individual missing data patterns are
assessed, and means and covariances for each missing data pattern are calculated to inform
the observed information matrix (Arbuckle, 1996; Kaplan, 2009). The observed information
matrix is used to generate estimates (Kenward & Molenberghs, 1998), assuming data are
missing at random (Little & Rubin, 1989), and is preferable to pairwise or listwise deletion
or imputation methods (Arbuckle, 1996).

To assess the overall model fit, three indices were assessed: chi-square (χ2), root mean
square error of approximation (RMSEA), and the comparative fit index (CFI). The χ2 index
is a model of misspecification; therefore, a significant χ2 means that the model does not fit
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the sample data. Because some scholars have claimed that the exact fit tested in χ2 is an
unrealistic standard, indices of approximate fit such as RMSEA also were assessed (Kaplan,
2009). RMSEA tests whether the model approximately fits the population. In RMSEA, .00
is the best possible fit, with higher values indicating poorer fit. Acceptable fit within the
RMSEA index is generally .05 (Browne & Cudeck, 1992), although this cutoff has been
debated. Within this study, the CFI compares the specified model to a null model. The null
model posits no associations among the variables. CFI ranges from 0 to 1, with higher
values indicating better fit; values above .90 are interpreted as acceptable model fit (Bagozzi
& Yi, 1988). Table 2 provides χ2, RMSEA, and CFI estimates for each model. Each
interpreted model had acceptable fit across at least one of the indices. After model fit was
assessed, individual path coefficients were interpreted. Standardized path coefficients (β) are
reported, and those that reached the critical ratio of 1.96 were considered significant.

RESULTS
Across each of the models tested, the family sociodemographic risk control variable was
associated with the maternal depressive symptom intercept and slope (Table 2). Mothers
who experienced more socioeconomic status risks reported elevated depressive symptoms
(at hospital discharge and when their toddlers were 24 months’ corrected age) and were
more likely to experience increasing depression trajectories over time rather than the
normative pattern of a decreasing trajectory. For a more detailed presentation of the relation
between socioeconomic status risks and maternaldepression trajectories in this sample, see
Poehlmann et al. (2009). Additional path estimates are described by toddler outcome.

Toddler Compliance
Toddler committed compliance was predicted by infant health risks, β −.15 (CI.95 = −.28, −.
01), SE = .07, z = −2.12, p < .05. Infants who were born earlier and at higher medical risk
exhibited less committed compliance with their mothers at 24 months’ corrected age
compared to healthier infants. Other variables in the model were not statistically significant
predictors.

Toddler Opposition
For opposition to maternal requests, the model included two significant predictors: infant
gender, β −.19 (CI.95 −.34, −.04), SE = .08, z = −2.52, p < .05 and the interaction term
between health risk and maternal depression slope, β .20 (CI.95 = .06, .33), SE = .07, z =
2.90, p < .01. Boys exhibited more oppositional behaviors than did girls. For the interaction
term, the path coefficient revealed that toddlers with more health risks born to mothers
whose depression increased over time exhibited the highest levels of opposition compared to
other children. Figure 2 indicates that when mothers’ depression increased over time (high-
slope group), toddlers who experienced more health risks exhibited the most opposition and
toddlers born later and healthier exhibited the least opposition whereas the means for
opposition in the decreasing (low-slope) group did not differ by infant health.

Toddler Externalizing Behavior Problems
Maternal reports of toddler externalizing behavior problems at 24 months’ postterm were
predicted by initial maternal depressive symptoms (at NICU discharge), β .53 (CI.95 = .29, .
77), SE = .09, z = 5.70, p < .01, and concurrent (24-month) depressive symptoms, β .74
(CI.95 = .45, .96), SE = .11, z = 6.60, p < .01. Mothers with elevated depressive symptoms at
hospital discharge reported more toddler externalizing behavior problems approximately 2
years later than did mothers with lower NICU discharge depression scores. Likewise,
mothers reporting elevated concurrent depression also reported more externalizing
behavioral problems in their toddlers compared to mothers reporting lower 24-month
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depressive symptoms. Maternal depression trajectories and the controls were not significant
predictors of externalizing behaviors.

Toddler Internalizing Behavior Problems
Similarly, toddler internalizing behavior problems at 24 months’ postterm were predicted by
maternal depression at hospital discharge, β .29 (CI.95 = −.04, .62), SE = .13, z = 2.24, p < .
05, and maternal depression at 24 months, β .56 (CI.95 = .29, .83), SE = .10, z = 5.40, p < .
01. Mothers with elevated depressive symptoms at hospital discharge reported more
internalizing behavior problems at 24 months than did mothers reporting fewer symptoms.
Elevated concurrent maternal depression also was associated with more internalizing
problems at 24 months. Infant health risk, family socioeconomic status risks, and gender
were not significant nor was the interaction between depression slope and infant health risk.

In sum, Table 2 indicates that initial maternal depression and maternal-depression
trajectories were influenced by family sociodemographic factors. When considering child
behaviors, initial maternal depression was influential in later parental reports of behavior
problems, child compliance was influenced by infant medical/health risks, and child
opposition was predicted by an interaction between infant medical/health risks and
increasing maternal depression over time.

DISCUSSION
Mothers of infants born PT LBW are at risk for experiencing elevated psychological distress
and depressive symptoms following their nonnormative birth experience (Klebanov et al.,
2001). Typically, these symptoms decline over time (Poehlmann et al., 2009). A minority of
mothers, however, experience increasing symptoms of depression and distress following
their child’s birth, which may have implications for the development of oppositional
behaviors in the most fragile PT LBW infants.

Maternal Depression and PT LBW Infant Development
In our prospective longitudinal study of children born PT LBW, we found only partial
support for our hypothesis that children born earlier and with more health problems to
mothers whose depressive symptoms increased over time would exhibit less compliance and
more opposition during mother-child interactions. Consistent with developmental and
ecological models that emphasize the importance of multiple risk factors in predicting less
optimal child outcomes (e.g., Rutter, 1987; Sameroff & Fiese, 2000), toddlers who
experienced more medical risks and increasing maternal symptoms exhibited the most
opposition to maternal requests, a form of early dysregulated self-control (Kopp, 1982).
Toddlers who experienced fewer medical risks and increasing maternal symptoms exhibited
the least opposition. Compared to healthier PT LBW infants, infants born earlier and with
more medical complications may be more susceptible to the social effects of maternal mood
difficulties (e.g., Poehlmann & Fiese, 2001). Similarly, in their sample of typically
developing and developmentally delayed 4-year-olds, Hoffman, Crnic, and Baker (2006)
found that children of depressed mothers exhibited more observed dysregulation.

Although maternal depression trajectories were a key element in this study, they did not
predict toddler committed compliance or maternal-reported behavior problems. Rather,
neonatal health risk was a predictor of committed compliance, with more medically fragile
PT LBW infants exhibiting less committed compliance than did healthier PT LBW infants.
There are several possible explanations for these results. Studies of maternal depression
often have focused on negative developmental outcomes (e.g., Campbell et al., 2009) rather
than on outcomes that may be related to resilience processes, such as committed compliance.
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Moreover, many studies have not acknowledged that in some circumstances, elevated
depressive symptoms and psychological distress are normative initial responses to a
traumatic, nonnormative event such as the birth of a medically fragile infant. For a majority
of the mothers in this study, maternal depression scores started somewhat elevated (32% in
the clinically significant range and another 36% in the elevated, but subclinical, range) and
then decreased over time. Campbell et al. (2009) recently found that adolescents in the study
by the National Institute of Child Health and Human Development (1999) on childcare and
youth development self-reported more behavior problems and risky behaviors when mothers
reported stable depressive symptoms over time (chronic, moderately elevated, and stable
subclinical) compared to adolescents of mothers who were never depressed. However, teens
in the latent class of mothers who showed early elevations in symptoms (postpartum and at 1
year follow-up) and later declining symptoms (2-12 years) did not show any differences in
outcome measures compared to teens in the group of mothers who were never depressed.

In addition, as previous studies have illustrated, maternal reports of depressive symptoms
may not always be an accurate indication of parenting behaviors. For example, Leckman-
Westin, Cohen, and Stueve (2009) reported that positive responsive parenting in mothers
with elevated depression mitigated later childhood behavior problems. Thus, it is important
to examine the role of parenting behaviors in this process in future investigations. It also is
important to consider the possibility that in samples of high-risk infants, infant
characteristics such as medical fragility may be more strongly associated with development
of compliance, with more medically fragile infants at a disadvantage compared to healthier
PT LBW infants.

Although depression trajectories were not associated with toddler behavior problems,
maternal depressive symptoms at NICU discharge and at 24 months predicted toddler
internalizing and externalizing problems. It is possible that mothers with the highest initial
symptoms continued to report elevated symptoms relative to other mothers during the
toddler period despite the experience of a declining individual trajectory. Thus, early
screening of mothers of medically fragile infants to identify those with the highest
depression scores instead of documenting patterns of symptoms over time may be a more
useful approach for early identification of PT LBW children who are at risk for developing
behavior problems. Our findings suggest that efforts to intervene if mothers show elevated
depressive symptoms during the child’s NICU stay, especially when infants experience
medical complications, should be investigated in future studies with high-risk infants. In a
national study of Early Head Start, intervention impact was strongest for families in which
the mothers were depressed (Robinson & Emde, 2004), suggesting that comprehensive
services that start early may be appropriate for such families. For families with few mental
health resources, supporting the entire family unit with other resources may be a good
option, as previous studies have found that women who reported more support (or who
perceived more support), including financial, familial, and respite care, reported fewer
depressive symptoms (Turner, 2007; Vigod, Villegas, Dennis, & Ross, 2010).

These findings suggest that postnatal maternal-depression screening (using instruments such
as the CES-D) should be explored as a means to help identify infants at increased risk for
externalizing and internalizing behavior problems. Follow-up screening (e.g., at well-baby
exams), coupled with a cumulative understanding of the child’s medical history, may inform
a clinician’s understanding of later developmental concerns that may arise around children’s
opposition to parental requests.

Importance of Infant and Contextual Risks
Our analyses also revealed associations between toddler compliance and neonatal health
risks and gender. In this sample of children born PT LBW, neonatal health was a significant
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predictor of children’s compliance within the context of a parent-led cleanup task, although
neonatal health did not predict mother-reported behavior problems. We suggest that early
committed compliance may be protective for high-risk infants as they grow older. In
contrast, dysregulated self-control, as evidenced through more opposition to maternal
requests during the toddler period, may be one potential developmental pathway linking
prematurity with later behavior problems in the context of maternal depressive symptoms.
We are continuing to follow this sample to explore this and other developmental pathways
within the family context. Because previous research has found elevated behavior problems
in children born PT LBW, especially for children born earlier and with lower birth weights
(Bhutta et al., 2002), it is important for future research to examine toddler oppositional
behaviors as well as continuing maternal depressive symptoms as potential contributors to
subsequent behavior problems in children born PT LBW. Future studies also could examine
early committed compliance as a possible protective factor.

We also found that boys exhibited more opposition to maternal requests than did girls in our
sample of PT LBW infants. This finding is consistent with previous research that has
focused on gender differences in such skills (e.g., Kochanska et al., 2000). Given these
findings, it is possible that boys born PT LBW may be at higher risk for developing
problems associated with externalizing or oppositional behaviors compared to girls. In
contrast, it is possible that girls born PT LBW may be at risk for experiencing inhibition or
anxiety, withdrawal, and inattention as they reach school age. We are following these
children at school age to determine how early compliance and opposition relate to children’s
later behavioral patterns.

Finally, our results highlight the importance of the socioeconomic context for infants born
PT LBW and their families, similar to the findings of previous studies of high-risk infants
(e.g., Bhutta et al., 2002). Mothers who experienced more risks such as poverty,
unemployment, and giving birth as a teen were the most likely to report elevated depressive
symptoms prior to NICU discharge and to have increasing depression trajectories over time,
similar to the results of our previous analyses (Poehlmann et al., 2009) and longitudinal
studies with full-term infants (Campbell et al., 2009; Campbell, Matestic, von Stauffenberg,
Mohan, & Kirchner, 2007). These findings have implications for the screening of PT LBW
infants on the basis of family risk factors, including the types of interventions offered within
communities, consistent with transactional theories of development that emphasize how
cumulative risks may influence development over time.

LIMITATIONS
Although we had a low attrition rate across 2 years for a sample of high-risk infants, families
that remained in the study were slightly more socioeconomically advantaged than were ones
who dropped out of the study or could not be located. Thus, appropriate caution should be
used in generalizing our findings to more socioeconomically stressed families with PT LBW
infants. In addition, because we focused on infants born PT LBW who did not experience
significant neurological findings during the NICU stay, our results are not generalizable to
all PT LBW infants or low-risk infants born at term. Lack of inclusion of a full-term
comparison group is an additional weakness, as we are unable to address issues related to
toddler compliance in full-term infants. In addition, while the high correlations among birth
weight, gestational age, and neonatal health risks support combining them into a composite
index, in doing so we were not able to determine whether gestational age, birth weight, or
specific neonatal health risks (e.g., sepsis, retinopathy of prematurity, respiratory distress
syndrome) had differential effects on toddlers’ behaviors. Miceli et al. (2000) found that the
effect of infant birth status on children’s outcomes at 4 and 13 months was mediated by
infant medical complications, although this association decreased by 3 years of age. Also

POEHLMANN et al. Page 11

Infant Ment Health J. Author manuscript; available in PMC 2012 November 12.

$w
aterm

ark-text
$w

aterm
ark-text

$w
aterm

ark-text



note that several measures relied on maternal report, and thus shared method variance may
have led to spurious positive findings (e.g., maternal reports of depressive symptoms and
toddler behavior problems). However, our use of observer ratings of toddler compliance and
opposition to maternal requests was a strength of the study, in addition to the prospective
longitudinal design. We also relied on self-reports of depressive symptoms rather than on
diagnoses of maternal depression. Because maternal reports on depression-screening
measures also can reflect more general psychological distress or anxiety (Boyd, Le, &
Somberg, 2005; DiPietro, Costigan, & Sipsma, 2008), this should be considered when
interpreting our results. We were unable to examine toddler situational compliance as an
outcome because of limited variability in the measure, perhaps due to the normative nature
of situational compliance in 2-year-olds. In addition, we did not examine maternal behaviors
during cleanup or prior to cleanup as part of this analysis. Finally, children’s compliance
with caregivers other than the mother was not assessed. Compliance or opposition during
interactions with fathers and other caregivers would be important to examine in future
studies of PT LBW infants.

Despite these limitations, this investigation provides valuable information about how
maternal experiences of distress and depressive symptoms over time, neonatal health risks,
and contextual factors such as poverty relate to emerging compliance, opposition, and
behavior problems in PT LBW infants.
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Figure 1.
Conceptual model linking maternal depressive symptoms with toddler outcomes in infants
born preterm or low birth weight. HD = hospital discharge; CES-D = Center for
Epidemiological Studies Depression Scale; SES = socioeconomic status.
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Figure 2.
Interaction between maternal depression slope (DS) and prematurity-neonatal health risks
(PNH) on toddler opposition.
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TABLE 1
Sample Demographic and Neonatal Characteristics at NICU Discharge

Variables Range or Frequency (%) M SD

Maternal Age 17–42 29.60 6.27

Maternal Education (years) 8–21 14.28 2.68

Family Income per Year $0–500,000 $60,035 $53,470

Gender of Child

 Male 93 (52.5%)

 Female 84 (47.5%)

Infant Race

 African American 24 (13.5%)

 Asian 1 (0.6%)

 Caucasian 117 (66.1%)

 Latino 3 (1.7%)

 Middle Eastern 2 (1.1%)

 Multiracial 30 (17.0%)

Infant Gestational Age (in weeks) 23–37 31.43 3.08

Infant Birth Weight

 Extremely Low (<1,000 g) 28 (15.8%)

 Very Low (<1,500 g) 38 (21.5%)

 Low (<2,500 g) 98 (55.4%)

 Normal (≥2,500 g) 13 (7.3%)

Days Hospitalized 2–136 332.92 27.81

Multiple Birth 34 (19.2%)

Medical Concerns

 apnea 109 (67%)

 RDS 86 (53%)

 CLD 17 (10%)

 reflux 15 (9%)

 ROP 2 (1%)

 Sepsis and Other Infections 19 (12%)

RDS = respiratory distress syndrome; CLD = chronic lung disease; reflux = gastroesophageal reflux; ROP = retinopathy of prematurity.
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