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Direct Associations between Early Childhood Paternal Depression and School-Age
Psychosocial and Academic Functioning, and the Potential Mediating Role of Father-Child
Interaction
Julia Sarah Feldman, MS
University of Pittsburgh, 2019

The present study used a longitudinal design to test father-child interaction quality in the
preschool period as a mediator between paternal depressive symptoms in toddlerhood and both
academic and socioemotional maladjustment during the school-age period (n = 117, 52% female).
Further, it aimed to assess child gender and maternal depressive symptoms as moderators of direct
associations between paternal depressive symptoms and later child maladjustment. The sample
represented a subsample of families from the Early Steps Multisite Study, which is a clinical trial
testing the effectiveness of the Family Check-Up among a sample of 731, low-income, ethnically-
diverse families using Women, Infants, and Children Nutritional Supplement Services in three
communities varied in urbanicity. Direct relations were not found between paternal depressive
symptoms (age 2), observations of father-child interactions (age 3), and children’s school-age
academic abilities on a standardized assessment (ages 7.5 and 8.5) and mother- and teacher-
reported socioemotional maladjustment (ages 8.5 and 9.5). Further, there was no evidence for an
indirect pathway from early paternal depressive symptoms to children’s school-age outcomes via
negative father-child interactions. However, child gender was found to moderate relations between
paternal depressive symptoms and children’s school-age internalizing symptoms as reported by
mothers, such that this association was stronger for boys than girls. These findings have important
implications for future research on preventing low-income boys’ school-age internalizing
problems at home, suggesting that decreasing paternal depressive symptoms at age 2 may be an

important intervention target to explore.
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1.0 Introduction

Depression is one of the most pervasive mental illnesses. In 2016, 6.7% of adults in the
United States (8.5% of women and 4.8% of men) experienced at least one major depressive episode
(Substance Abuse and Mental Health Services Administration, 2017). Depressive symptoms may
be even more common in parents than in the general population. It has been estimated that 10% of
mothers of children under age 18 experience depression annually (Ertel, Rich-Edwards, & Koenen,
2011), with rates of elevated depressive symptoms estimated to be between 14% to 24% for
mothers of infants and toddlers (Giallo, Cooklin, Wade, D’Esposito, & Nicholson, 2014;
Mclennan, Kotelchuck, & Cho, 2001). Mothers from low socioeconomic status (SES) backgrounds
also tend to have higher rates of depression than more privileged mothers (Ertel et al., 2011).
Mothers of young children from low SES backgrounds have been found to be at an especially high
risk for developing depressive symptoms, with estimates ranging from 35% to 49% (Beeghly et
al., 2003; Ramos-Marcuse et al., 2010). For these reasons and because maternal depression has
repeatedly been established as a reliable predictor of multiple dimensions of maladjustment
beginning in early childhood (Giles, Davies, Whitrow, Warin, & Moore, 2011; Shaw, Connell,
Dishion, Wilson, & Gardner, 2009), research on associations between parental depression and

children’s outcomes has typically focused on mothers.



Prior research on paternal depression® suggests that fathers also experience elevated rates
compared to adult males in the general population, although rates of depression for fathers are
typically lower than rates for mothers. A study of primary care records found that 21% of fathers
reported experiencing at least one depressive episode by the time their children were 12 years old
(Davé, Petersen, Sherr, & Nazareth, 2010). In contrast, a national survey estimated that
approximately 5% of men aged 18 to 34 experience clinical depression annually (Adams, Knopf,
& Park, 2014). Furthermore, approximately 3% to 10% of fathers of infants and preschool-aged
children report heightened depressive symptoms (Bergstrom, 2013; Giallo et al., 2012;
Ramchandani et al., 2008), and residential fathers have been found to experience a 68% increase
in depressive symptoms during the first five years of their children’s lives (Garfield et al., 2014).
Similar to mothers, rates of depression have been found to be elevated for fathers of infants from
low SES backgrounds (Bergstrom, 2013). For example, a prior study estimated that approximately
11% of low-income fathers of infants had heightened levels of depressive symptoms (Bamishigbin
et al., 2017). Although the majority of children under the age of 12 in the United States live with
their fathers (U.S. Census Bureau, 2017) and fathers’ caregiving behaviors have been found to be
uniquely associated with various indices of youth’s adjustment (Jeynes, 2016), notably little
research has been conducted on associations between paternal depression and children’s
adjustment in early childhood and the school-age period, especially for children living in low-SES

environments.

! For the purposes of the present study, “paternal depression” refers to both clinical diagnosis of depression
and elevated symptoms of depression because both have been related to multiple types of children’s maladjustment at

comparable levels (Kane & Garber, 2004).



1.1 Literature Review

1.1.1 Exposure to Parental Depression and Child Outcomes: Longitudinal Studies

Across age periods, there is general support for significant, albeit modest, relations between
maternal depressive symptoms and children’s psychosocial adjustment (Goodman et al., 2011),
and some studies suggest that qualities of parent-child interactions mediate such associations
(Goodman, 2007). Although there is less comparable research on fathers, the existing literature
suggests that fathers’ depressive symptoms are negatively associated with children’s later
psychosocial development. Meta-analytic data suggest modest effect sizes between paternal
depression and children’s externalizing (d = .19) and internalizing outcomes (d = .24) (Kane &
Garber, 2004). However, such effect sizes are comparable to meta-analytic findings between
maternal depression and children’s externalizing (d = .21) and internalizing problems (d = .23)
(Goodman et al., 2011).

Specifically, heightened paternal depressive symptoms in infancy have been found to
predict higher levels of externalizing and internalizing problems in toddlers and elementary-aged
children, even after accounting for maternal depression (Gutierrez-Galve, Stein, Hanington,
Heron, & Ramchandani, 2015; Ramchandani et al., 2008; Smith, Eryigit-Madzwamuse, & Barnes,
2013). Similarly, paternal depressive symptoms in the preschool period have been associated with
children’s externalizing and internalizing outcomes in middle childhood (Fanti, Panayiotou, &
Fanti, 2011). One study that simultaneously assessed maternal and paternal depressive symptoms
in relation to children’s adjustment found that fathers’, but not mothers’, depressive symptoms in
toddlerhood was associated with children’s socioemotional problems in the early school-age years
(Psychogiou et al., 2017). Although this study appears to suggest that paternal depression may
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uniquely contribute to children’s psychological adjustment, the relatively high contribution of
paternal depression may reflect the manner in which the sample was recruited (i.e., fathers were
required to participate while maternal participation was optional). Thus, these fathers may have
been more involved in caregiving than the typical father.

Genetically-informed studies have also found support for the environmental contribution
of paternal depression. A study of children born via in vitro fertilization found that both biological
and non-biological fathers’ levels of depressive symptoms from early to middle childhood were
associated with concurrent internalizing symptoms (Lewis, Rice, Harold, Collishaw, & Thapar,
2011). Longitudinal studies conducted during early childhood are less clear. For example, adoptive
fathers’ depressive symptoms in infancy have been found to predict heightened externalizing
problems in toddlerhood (Pemberton et al., 2010). However, using the same sample, Natsuaki et
al. (2010) found that adoptive fathers’ depressive symptoms at 9 months were not associated with
children’s fussiness at 18 months. Non-biological factors associated with paternal depression that
have been explored as potential mechanisms of transmission on children’s maladjustment include
low paternal involvement (Gutierrez-Galve et al., 2015) and characteristics of caregiving (e.g.,
Cummings, George, Koss, & Davies, 2013; Nath, Russell, Kuyken, Psychogiou, & Ford, 2016).

A subset of studies has found that paternal depressive symptoms predict children’s
academic abilities and performance. For instance, fathers’ depressive symptoms at age 3 have been
associated with children’s academic problems at age 6 (Herbert, Harvey, Lugo-Candelas, &
Breaux, 2013). However, Herbert et al. (2013) did not account for maternal depressive symptoms.
A large study of Swedish youth did account for levels of maternal depression and revealed that
paternal depressive symptoms throughout childhood and early- to mid-adolescence predicted

impaired school performance in mid-adolescence (Shen et al., 2016). There also is some support



indicating that lower levels of engagement in academic-related activities may be a mechanism by
which paternal depression predicts children’s academic abilities. For example, fathers with
elevated levels of depressive symptoms have been found to speak less to their 2-year-old children,
which has been found to be concurrently associated with children using less grammatically
complex speech (Malin et al., 2012). Fathers with heightened depressive symptoms have also been
found to read less to their infants than fathers with lower levels of depressive symptoms which, in
turn, has been associated with children’s lower levels of expressive vocabulary at age 2 (Paulson,
Keefe, & Leiferman, 2009). Together, these studies suggest that heightened paternal depressive
symptoms may have important implications for children’s later psychological adjustment and

performance in school.

1.1.2 Exposure to Parental Depression and Child Outcomes: Theoretical Mechanisms

When we consider the transmission of parental depressive symptoms to children’s
outcomes, most models focus on mothers. Potential mechanisms of transmission for mothers
include genetic transmission of vulnerability and exposure to stressful environments that result
from mothers with depression being less active on the world (Goodman & Gotlib, 1999). Exposure
to such stressful environments may increase children’s risk for psychopathology and decrease their
access to resources, including academic resources both in the home (e.g., help on homework from
mothers) and outside the home (e.g., tutoring). Mothers with depression may also model negative
behaviors and cognitions (Goodman & Gotlib, 1999), which may increase their children’s risk for
psychopathology by teaching maladaptive coping strategies when dealing with difficulties with
peers or at school. Negative qualities of mother-child interactions have also been explored as
potential mechanisms of transmission, including mothers paying less attention to the child, being
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less sensitive to the child’s needs, expressing high levels of negative and low levels of positive
emotions, and engaging in negative evaluations of the child (Campbell, Matestic, von
Stauffenberg, Mohan, & Kirchner, 2007; Dix & Meunier, 2009; Goodman & Gotlib, 1999).
Associations between maternal depression and children’s outcomes may be exacerbated when
parenting is already compromised from the stressors associated with being low SES (Lovejoy,
Graczyk, O’Hare, & Neuman, 2000; Shelleby et al., 2014), although there is some indication that
issues associated with poverty may contribute to child outcomes independently of effects
associated with caregiving (Shaw et al., 2009; Shaw & Shelleby, 2014).

There are many potential, but underexplored, mechanisms for how fathers may transmit
their risk to children’s socioemotional maladjustment and suboptimal academic performance. For
depressed fathers, it is likely that genetic inheritance would be an equally powerful mechanism of
transmission of risk as with mothers, as both mothers and fathers contribute equally to their
children’s genetic profiles. Like mothers, depressed fathers may also model high levels of negative
affect and irritability and low levels of positive affect and problem-solving, which in turn, may
have a direct effect on children’s levels of psychopathology by impairing the development of early
emotion regulation skills. Depressed fathers may also transmit a genetic vulnerability for being
less active, which may impair their children’s academic performance by preventing children from
fully engaging with lessons at school. Fathers with heightened depressive symptoms may
themselves be less active on the world, which may spill over into personally providing or obtaining
(from school personnel) less academic support for their children.

Paternal depressive symptoms may also indirectly impact children’s academic and
psychosocial outcomes via negative father-child interactions. For instance, fathers with heightened

levels of depression may be less responsive to their children’s needs, which may lead children to



engage in disruptive conduct to gain attention. High levels of unresponsiveness and negativity by
fathers may teach children to internalize distress because sharing their emotions had previously
led to feeling invalidated. In addition, by omission this pattern of unresponsive negativity may
further hinder children from learning how to appropriately regulate negative emotions.

Because of their higher levels of inactivity and passivity, fathers with depression may also
be less likely to respond to their children’s academic needs based on their expected lower
probabilities of engaging in academic-related activities, such as reading together or teaching
numbers. In addition, fathers with depression may not set or enforce strict rules on behavior when
interacting with their children, which may contribute to the development of children’s conduct
problems. Lack of limit-setting may also be negatively associated with children’s academic
performance by not providing children with a structured environment at home that includes

guidelines about completing homework and other academic-related activities.

1.1.3 Negative Father-Child Interactions as a Mechanism of Risk

Preliminary research suggests that qualities of father-child interactions mediate relations
between early paternal depressive symptoms and children’s later maladjustment. Dette-
Hagenmeyer and Reichle (2014) found that inconsistent discipline and low levels of positive
parenting mediated relations between paternal depressive symptoms and elementary-aged
children’s problem behaviors and poor socioemotional competence 6 months later. However, this
study assessed paternal depression and paternal parenting (mediator) at the same age, had a limited
follow-up, relied on self-reported parenting, did not account for maternal depression, and
employed a relatively high-SES sample. All of these factors cumulatively lessen the findings’
credibility and generalizability to higher-risk samples. Self-reports of parenting and parent-child
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interactions are especially problematic, as a father experiencing elevated levels of depressive
symptoms may exhibit negative cognitive biases. Father-child interactions would be more
objectively assessed using observational measures. Two additional studies revealed that the quality
of father-child relationships mediated relations between paternal depressive symptoms in infancy
and children’s socioemotional maladjustment in toddlerhood (Malmberg & Flouri, 2011) and the
late preschool years (Giallo et al., 2014). Notably, both studies accounted for maternal depressive
symptoms and included a broader range of families socioeconomically; however, both still relied
on self-reports of father-child relationships and assessed parent-child relationships (mediator) and
child socioemotional outcomes at the same age.

Examining another aspect of father-child interactions, paternal conflict with their
preschool-aged children has been found to mediate relations between paternal depressive
symptoms during infancy and maternal reports of indices of children’s socioemotional adjustment
in elementary school, after controlling for maternal depression and SES (Nath et al., 2016).
Although this study assessed all three constructs at different time points, it also relied on self-
reports of parent-child interactions. Lastly, after controlling for maternal depression, maternal
parenting, and SES, paternal negative responses to children’s distress in first grade was found to
mediate associations between fathers’ depressive symptoms in kindergarten and multi-informant
reports of children’s socioemotional adjustment problems in middle school (Cummings et al.,
2013). However, this study also relied on self-reports of father-child interactions. In summary,
there is evidence that paternal depressive symptoms uniquely predict children’s later
maladjustment via impaired father-child interactions, but future research would benefit from

including measurements of observed interactions. In addition, although some prior studies



accounted for SES, none of the aforementioned studies assessed such pathways in a primarily low-

income sample, much less at elevated risk based on the presence of family and/or child risk factors.

1.1.4 Potential Moderating Effect of Child Gender on the Relation Between Paternal

Depression and Child Adjustment

Although it is expected that both boys and girls will be influenced by exposure to paternal
depression in early childhood, there are theoretical reasons to suggest that boys might be more
vulnerable to paternal depression than girls, especially in early childhood. Schore (2017) posited
that boys’ sensitivity to both biological and social stressors in in early childhood may be due to
the relatively slow maturation of their neural structures associated with stress responsivity, relative
to girls. Boys’ sensitivity to early life stressors is reflected in their higher rates of stillbirths
(Mondal, Galloway, Bailey, & Mathews, 2014), infant deaths (Drevenstedt, Crimmins,
Vasunilashorn, & Finch, 2008), and vulnerabilities to die following injuries throughout childhood
(Borse et al., 2008) relative to girls. Boys have also been found to be more sensitive to
compromises in optimal caregiving across early childhood. For instance, preschool boys’, but not
girls’, levels of externalizing behaviors have been found to be concurrently associated with lower
levels of maternal positive caregiving (Annemiek Karreman, Cathy van Tuijl, Marcel A. G. van
Aken, & Maja Dekovic, 2009; Kerr, Lopez, Olson, & Sameroff, 2004), lower levels of paternal
positive caregiving, and higher levels of maternal harsh punishment (Kerr et al., 2004).
Longitudinal studies have found similar associations. For instance, low levels of maternal
sensitivity in infancy and toddlerhood have been associated with worse performance on an
attention task for boys, but not girls, in the preschool years (Mileva-Seitz et al., 2015).

Furthermore, lower levels of maternal and paternal sensitivity in the preschool years have been
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associated with worse academic achievement for boys, but not girls, in the school-age years
(National Institute of Child Health and Human Development Early Child Care Research Network,
2008). Maternal sensitivity across early childhood and the school-age years has also been found to
be more strongly associated with boys’ (compared to girls’) externalizing problems in the late
school-age years (Miner & Clarke-Stewart, 2008). Thus, in general, as boys have been found to be
more vulnerable to negative caregiving practices in early childhood than girls, it follows that boys
might also be more susceptible to the effects of paternal depressive symptoms on later
socioemotional adjustment and academic abilities.

More specific to paternal depression, boys may demonstrate more adjustment problems
because they are more likely to identify with their same-sex parent than girls, and therefore may
be more susceptible to modeling of passive, distant, and more hostile behavioral styles. There is
some empirical support for these relations, but findings are weak and somewhat mixed. For
instance, Mikkonen, Moustgaard, Remes, and Martikainen (2016) found that boys whose fathers
were treated for depression in late childhood and early adolescence were more likely to experience
depressive symptoms in late adolescence and early adulthood than girls exposed to similar levels
of paternal depression. Exposure to paternal depressive symptoms in kindergarten has been
concurrently associated with boys’, but not girls’, decreased level of prosocial behaviors.
However, in the same study, paternal depressive symptoms were comparably related to other
indices of socioemotional functioning for boys and girls (Cummings, Keller, & Davies, 2005).
Further, boys (but not girls) exposed to paternal depressive symptoms in early infancy have been
found to exhibit higher levels of problem behaviors in the preschool years (Ramchandani et al.,
2008). Conversely, exposure to elevated levels of paternal depressive symptoms in the preschool

years has been found to be associated with higher levels of girls’, but not boys’, externalizing
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behaviors in the school-age years (Fanti et al., 2011). No studies have assessed associations
between paternal depressive symptoms and gender differences on academic outcomes. Thus,
although in most (but not all) cases there may be a moderating effect of child gender on relations
between paternal depressive symptoms and child outcomes, future work is needed to validate these

findings on socioemotional maladjustment and investigate this possibility on academic abilities.

1.1.5 Potential Moderating Effect of Maternal Depression on Associations between

Paternal Depression and Child Outcomes

If a child is raised in a household where only one parent exhibits elevated depressive
symptoms, it is possible that potential adverse consequences on the child might be buffered by the
other parent. However, if both parents exhibit elevated levels of depressive symptoms, one would
expect the child to be at especially high risk for adverse social and academic outcomes. There is
some evidence for interactive effects of exposure to both maternal and paternal depression, but
findings are generally weak and warrant further examination. In a sample of 15-year-old
adolescents and their parents, Brennan, Hammen, Katz, and Le Brocque (2002) found that youth
exposed to both maternal and paternal depression were more likely to be concurrently diagnosed
with depression above and beyond the effect of exposure to maternal or paternal depression alone.
Exposure to both paternal and maternal depression in late childhood and early adolescence was
found to be associated with higher levels of depression than exposure to only one parent with
depression both concurrently (Gere et al., 2013). A bit closer to the age periods being studied in
the current investigation, exposure to both paternal and maternal depression in infancy has been
associated with higher levels of internalizing problems in kindergarten, compared to exposure to
only maternal depression (Mezulis, Hyde, & Clark, 2004). It is important to note that this relation
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was only significant for children whose fathers spent at least a moderate amount of time caregiving
in infancy. However, other studies have failed to find interactions between paternal and maternal
depression. For instance, Fredriksen, von Soest, Smith, and Moe (2018) found that levels of early
maternal depressive symptoms did not moderate the impact of exposure to paternal depressive
symptoms in the prenatal period and infancy on children’s socioemotional and cognitive outcomes
in toddlerhood. Clearly more research in this area is warranted, especially studies where there is a

high level of variability in both maternal and paternal depressive symptoms.

1.2 The Present Study

High levels of paternal depressive symptoms in infancy and the preschool years have been
found to predict school-age externalizing and internalizing problems (Fanti et al., 2011;
Ramchandani et al., 2008), as well as academic problems (Herbert et al., 2013; Shen et al., 2016).
Research on mechanisms linking early paternal depressive symptoms to children’s later
socioemotional difficulties suggests that impaired father-child interactions may mediate these
longitudinal relations (e.g., Dette-Hagenmeyer & Reichle, 2014; Malmberg & Flouri, 2011; Nath
et al., 2016). However, these studies have methodological weaknesses that significantly reduce
their credibility (e.g., reliance on self-reports of father-child interactions; measuring independent,
mediating, and/or dependent variables at same time; focus on lower-risk samples) and have
findings that may not be generalizable to higher-risk, low-income samples. In addition, studies on
the role of father-child interactions as a mechanism linking early paternal depressive symptoms to
children’s academic skills are lacking. Finally, studies assessing interactions between paternal and

maternal depression and between paternal depression and child gender are inconclusive. Thus, the
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present study aimed to use a longitudinal design to test a possible mechanism, father-child

interaction quality, underlying associations between paternal depressive symptoms during the

toddler period and both socioemotional maladjustment and poor academic skills during the school-

age period, using observations of father-child interactions, mother and teacher reports of school-

age behavioral and psychological problems, and direct assessments of academic abilities.

Outcomes were assessed in the school-age period, rather than at school entry, as they may be more

predictive of later competence and adjustment. The hypotheses were as follows:

1.

Higher levels of paternal depressive symptoms in toddlerhood would predict higher
levels of children’s externalizing and internalizing problems and lower levels of
academic skills during the school-age period.

Higher levels of paternal depressive symptoms in toddlerhood would predict more
negative father-child interactions in the preschool period.
Negative father-child interactions in the preschool period would predict higher levels
of children’s externalizing and internalizing problems and lower levels of academic
abilities during the school-age period.

Negative father-child interactions in the preschool period would mediate relations
between early paternal depressive symptoms and children’s poorer academic skills,
and higher levels of school-age externalizing and internalizing problems.

Child gender was tested as a moderator of direct longitudinal relations between
paternal depression in toddlerhood and child school-age outcomes.

Maternal depression was tested as a moderator of direct longitudinal relations

between paternal depression in toddlerhood and child school-age outcomes.
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2.0 Method

2.1 Participants

Children (n = 117) with participating fathers at ages 2 and 3 were drawn from the larger
cohort of the Early Steps Multisite study (N = 731). The Early Steps Multisite study is a
randomized controlled trial designed to test the effectiveness of the Family Check-Up (FCU)
intervention for those using Women, Infants, and Children (WIC) Nutritional Supplement centers.
Participants were recruited in three diverse communities: Pittsburgh, PA (urban); Eugene, OR
(suburban); and Charlottesville, VA (rural) (Dishion et al., 2008). In 2002 to 2003, families with
a child between ages 2 years 0 months and 2 years 11 months were approached at WIC sites and
screened for participation. Families were invited to participate if they scored at or above one
standard deviation on measures of at least two out of three of the following domains: child behavior
(conduct problems, high-conflict relationships with adults), family problems (maternal depression,
parenting challenges, parental substance use problems, and teen parent status), and/or low SES
(i.e., low income and educational attainment)). To increase parent’s motivation for intervention, if
eligibility criteria were not met for child behavior, scores above the normative mean were required
on the Eyberg Inventory for Intensity or Problem factors (Eyberg & Pincus, 1999). A total of 1666
families were approached at WIC centers across the three study sites, 879 subsequently met the
eligibility criteria, and 731 agreed to participate in the study. After recruitment, families were
randomly assigned to receive the FCU intervention or WIC services as usual (control group). The
FCU is a three-session intervention with follow-up services focused on specific family

management practices.

14



For the purpose of the present study, “fathers” are defined as primary or alternate caregivers

99 ¢¢ 29 ¢¢

who were listed as “biological father,” “adoptive father,” “step father,” or “mother’s romantic
partner” at ages 2 and 3. Mothers” male romantic partners were included because they were in the
child’s life for at least one year in early childhood (i.e., between ages 2 and 3). Fathers were not
required to live in the same home as the target child, as non-resident fathers’ involvement has been
found to have important relations with youth’s academic and socioemotional development
(Adamsons & Johnson, 2013). Each caregiver was assigned a unique identifier, which were used
to match fathers across ages 2 and 3. To be included in the current analytic sample, the same father
(i.e., same identifier) had to have completed a questionnaire about depressive symptoms at age 2
and participated in observed father-child interaction tasks at age 3. The majority of fathers included
in the present study were identified as “biological fathers” (86%) and participated as alternate

(rather than primary) caregivers (92%).

Family income (age 2) and paternal education (age 2 or 3) are displayed in Table 1.

Table 1: Descriptive Statistics of Study Variables

Variable Age n M (SD) n (%)
(Years) (or %) Above
Threshold
Paternal depression 2 117 10.55 (8.16) 25 (21.37%)*
Maternal depression 2 113 16.25 (10.70) 52 (46.02%)!
Family income $14,999 or less 2 36 31.03%
$15,000 to $19,999 21 18.10%
$20,000 to $24,999 26 22.41%
$25,000 to $49,999 33 28.45%
Paternal education | Partial high school or less 2o0r3 21 18.42%
High school/GED 54 47.37%
Partial college 29 25.44%
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Table 1: Descriptive Statistics of Study Variables (continued)

College degree (2 or 4 years) 10 8.77%

Dyadic Coercion 3 117 .12 (.09)

Positive Engagement 3 117 .39 (.17)

Child externalizing (mother-report) 2 114 59.03 (8.61) 32 (28.07%)?
8.5 89 55.26 (10.90) | 20 (22.47%)?
9.5 86 55.48 (9.90) 16 (18.60%)?

Child internalizing (mother-report) 2 114 55.48 (8.31) 18 (15.79%)?
8.5 89 52.67 (10.36) | 13 (14.61%)?
9.5 86 52.66 (10.36) | 16 (18.60%)>

Child externalizing (teacher-report) 8.5 75 55.03 (9.23) 14 (18.67%)?
95 66 54.44 (9.27) | 13 (19.70%)?

Child internalizing (teacher-report) 8.5 70 54.11 (10.38) 14 (20.0%)?
9.5 62 56.50 (10.36) | 19 (30.65%)>

Academic skills 75 91 102.13 (14.42) | 12 (13.20%)3
8.5 85 97.65 (12.54) | 18 (21.50%)°

Thresholds are CES-D (Radloff, 1977) total score! > 16 (clinically significant), CBCL and TRF
(Achenbach & Rescorla, 2000, 2001) T-score? > 64 (clinically significant), and WJ-111 ACH (Woodcock et

al., 2001) T-score® < 89 (low average).
Approximately half of the children in the current study’s subsample were female (n = 61, 52%).
The majority of the children in the subsample were not Hispanic or Latino (n = 102, 87%) and
were White (n = 80, 68%). The children in the remaining subsample were Black (n = 11, 9%), bi-
racial (n =13, 11%), or from another racial group (n = 8, 7%). Approximately half of the subsample
were in the control group (n = 62, 53%) and the majority of the subsample lived in Eugene, OR at
age 2 (n = 82, 70%). The remaining participants lived in Pittsburgh, PA (n = 26, 22%) and
Charlottesville, VA (n =9, 8 %). The majority of mothers in the subsample graduated high school

or obtained a GED certificate (n = 41, 36%) or partial college/specialized training (n = 36, 32%).
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Approximately 19% of mothers (n = 22) and 18% of fathers (n = 21) did not complete high school.
The parents in the remaining subsample had a 2-year or 4-year college degree (n = 15, 13% of
mothers; n = 10, 9% of fathers) or did not report their level of education (n = 3, 3% of mothers; n
= 3, 3% of fathers).

Chi-square and independent samples t-tests were conducted in SPSS (25) to compare the
current study’s subsample to those excluded from the present study. Tests indicated that there were
no significant differences in child gender, child ethnicity, intervention group status, paternal
education, or maternal depression between the subsample and the excluded group. However,
children in the subsample were more likely to be White and less likely to be Black than children
excluded from analyses, y?(6) = 32.37, p < .05. In addition, children in the subsample were more
likely to live in Eugene, OR and less likely to live in Charlottesville, VA or Pittsburgh, PA than
excluded children, ¥2(2) = 66.96, p < .05. Finally, the average age 2 family income for children
included in the present study’s subsample was significantly higher than the excluded group, t(721)

=-4.37, p < .001.

2.2 Procedure

Children and their caregivers were assessed 10 times between ages 2 and 16. For the present
study, data from the age 2, 3, 7.5, 8.5, and 9.5 assessments were used. At age 2, caregivers
participated in a 2.5-hour home visit, during which they completed questionnaires about their
current depressive symptoms and their children’s current psychosocial functioning. Primary
caregivers also completed a demographic interview with the home examiner. At age 3, children

completed videotaped interaction tasks with primary and alternate caregivers, including free play
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and clean-up tasks. At ages 7.5 and 8.5 years, families participated in a 1.5- to 2-hour home visit,
which included target children being tested on their academic abilities. At age 9.5 years, families
participated in a 2- to 3-hour home visit. During both the age 8.5 and 9.5 home visits, caregivers
completed questionnaires about their children’s socioemotional adjustment. Teachers were sent

similar questionnaires to complete and return via mail at these ages.

2.2.1 Measures

2.2.1.1 Parental Depressive Symptoms

At child age 2, paternal and maternal depressive symptoms were assessed using the Center
for Epidemiologic Studies Depression Scale (CES-D; Radloff, 1977). The CES-D (Radloff, 1977)
is a 20-item scale that assesses symptoms of depression experienced in the past week. Each item
is rated on a 4-point Likert scale, with responses ranging from “rarely or none of the time” to “most
or all of the time.” Sample items include “I felt sad” and “I felt lonely.” The CES-D has been
exhibited to have high levels of internal consistency in both clinical (a = .90) and general (o = .85)
populations. In the current subsample, the CES-D exhibited comparable internal consistency for

fathers (a« = .85) and mothers (a = .75).

2.2.1.2 Father-Child Interaction Quality

When target children were 3 years of age, fathers and children completed nine (alternate
caregivers) or 47 minutes (primary caregivers) of videotaped interaction tasks together. For the
present study, only tasks that both primary and alternate caregivers completed were analyzed (i.e.,
nine minutes of observations): clean-up and teaching tasks, which were recorded and later coded.

For the clean-up task, the father was instructed to get the child to put toys he or she had previously
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been playing with in a basket without themselves cleaning up any of the toys. The clean-up task
lasted four (alternate caregivers) or five minutes (primary caregivers) and was followed by a
teaching task that lasted three (alternate caregivers) or nine minutes (primary caregivers),
involving puzzles and toys that were purposefully selected based on requiring help to use for 3-
year-old children. For the present study, only the first four minutes of the clean-up task and the
first teaching task (three minutes) were used for fathers who were primary caregivers, so as to be
the same length of time as the alternate caregivers’ tasks.

Tapes were coded second-by-second primarily by a team of undergraduates led by an
experienced trainer, using the Relationship Affect Coding System (RACS; Peterson, Winter,
Jabson, & Dishion, 2008). Students coded a random subset of 20% of the videos and were trained
until they were reliable (x > .90). The RACS was used to assess affective displays, behaviors, and
speech during father-child interactions. Within these categories, observations were classified into
directives, ignore, negative, neutral, no talk, and positive. As described in Sitnick et al. (2015),
RACS observations were converted into dyadic scores based on combinations of both child and
father observation codes at each second. The quality of the father-child interactions (based on the
combination of codes) were described as either dyadic positive engagement or dyadic coercion.
As exhibited in Figure 1, dyadic positive engagement was defined as when both the father and the
child exhibited concurrent positive or neutral behaviors. Meanwhile, dyadic coercion occurred
when either the father or the child exhibited negative or directive behaviors while the other

individual engaged in not talking, ignoring, negative behaviors, or directives.
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Dyadic Regions

IGN

Dyad Coerce

Pc
POS NEU DIR NEG NTK

Dyad Pos
Engaged

POS NEU DIR NEG NTK IGN
Tc

Figure 1: Regions that comprise dyadic positive engagement (Dyad Pos Engaged) and dyadic coercion (Dyad
Coerce). Note: Father codes (Pc) are shown on the y-axis and child codes (Tc) are on the x-axis. POS =
positive engagement; NEU = neutral engagement; DIR = directive; NEG = negative engagement; NTK = no

talk; IGN = ignore. Figure originally published in Sitnick et al. (2015).

To ease interpretation of these measures, dyadic scores were divided by the total time of
the interaction tasks, thus representing the proportion of time interacting was spent in either dyadic
positive engagement or dyadic coercion. Dyadic scores have been shown to be moderately stable
and inversely related throughout early childhood (Dishion et al., 2017; Sitnick et al., 2015). In the
present sample, the dyadic scores were strongly inversely correlated (r = -.79, p <.001). For the
present study, dyadic positive engagement and dyadic coercion were loaded onto a latent factor,
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negative father-child interactions, in order to represent the proportion of time that children and

fathers were engaged in negative interactions and not engaged in positive interactions.

2.2.1.3 Children’s Academic SKkills

At ages 7.5 and 8.5, target children were assessed with the Academic Skills Cluster of the
Woodcock-Johnson 11l Tests of Achievement (WJ-11I ACH; Woodcock et al.,, 2001), a
standardized battery that assesses children’s academic abilities. The WIJ-IIl ACH was not
administered at age 9.5. The Academic Skills Cluster of the WJ-111 ACH comprises three subtests:
Letter-Word Identification, Calculation, and Spelling. The WJ-111 ACH has been normed by age
using data from 8818 children and adolescents in the United States. The Academic Skills Cluster
has been demonstrated to have excellent reliability (r = .96) and its subtests have demonstrated

similarly high split-half reliability (r = .86 - .94) (Schrank, McGrew, & Woodcock, 2001).

2.2.1.4 Children’s Externalizing and Internalizing Problems

Target children’s externalizing and internalizing problems at ages 8.5 and 9.5 were
assessed dimensionally using maternal reports from the Child Behavior Checklist/6-18 (CBCL;
Achenbach & Rescorla, 2001) and elementary teachers’ reports on the Teacher Report Form (TRF;
Achenbach & Rescorla, 2001). Average scores from the age 8.5 and 9.5 assessments were used to
maximize non-missing data. If scores from only one assessment age were available, those scores
were used. In an effort to reduce reporter bias and because of relatively few paternal reports
available at ages 8.5 and 9.5, fathers’ reports of child adjustment were not used.

CBCL/6-18

The original CBCL/6-18 (Achenbach & Rescorla, 2001) consists of 112 items about

children’s behaviors in the past 6 months that are rated on a 3-point Likert scale: 0 = “not true (as
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far as you know)”, 1 = “somewhat or sometimes true”, and 2 = “very true or often true.” For the
present study, the broad-band Externalizing and Internalizing factors were used to capture
children’s maladjustment. In past research, both factors have shown high internal consistency (a
= .94 for Externalizing and .90 for Internalizing) (Achenbach & Rescorla, 2001), which was also
found for the current subsample in the current study (a = .92 at age 8.5 and .91 at age 9.5 for
Externalizing; o = .89 at age 8.5 and .86 at age 9.5 for Internalizing).

TRF

Like the CBCL/6-18, items on the TRF (Achenbach & Rescorla, 2001) are rated on a 3-
point Likert scale. We also used the broad-band Externalizing and Internalizing factors at ages 8.5
and 9.5. In past research, both factors have shown high internal consistency (a = .95 for
Externalizing and .90 for Internalizing) (Achenbach & Rescorla, 2001), which was also found in
the current study’s subsample (o = .94 at age 8.5 and .94 at age 9.5 for Externalizing; o = .89 at

age 8.5 and .89 at age 9.5 for Internalizing).

2.2.1.5 Covariates

Child gender and early adjustment problems, paternal residential stability, study site,
intervention group assignment, paternal education, and maternal depressive symptoms at age 2
were considered to be used as covariates in statistical analyses. Child gender and paternal
education were collected during the demographic interview at age 2. If paternal education was
missing at age 2, then the level of education reported at age 3 was used. Paternal residential
stability was collected six times across ages 2 through 8.5 years and is defined by the percent of
time that the father was living in the home (i.e., number of assessments the father was reported as
living in the home). Children’s early adjustment problems were assessed at age 2 via maternal

responses on the Child Behavior Checklist/1%2- 5 (CBCL 1%2-5; Achenbach & Rescorla, 2000), for
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which we utilized the Externalizing (o = .89 in current subsample at age 2) and Internalizing (a =
.82 in current subsample at age 2) factors. Lastly, as mentioned previously, maternal depressive
symptoms were collected at age 2 using the CES-D (Radloff, 1977).

The original CBCL/6-18 (Achenbach & Rescorla, 2001) consists of 112 items about
children’s behaviors in the past 6 months that are rated on a 3-point Likert scale: 0 = “not true (as
far as you know)”, 1 = “somewhat or sometimes true”, and 2 = “very true or often true.” For the
present study, the broad-band Externalizing and Internalizing factors were used to capture
children’s maladjustment. In past research, both factors have shown high internal consistency (a
= .94 for Externalizing and .90 for Internalizing) (Achenbach & Rescorla, 2001), which was also
found for the current subsample in the current study (o = .92 at age 8.5 and .91 at age 9.5 for

Externalizing; o = .89 at age 8.5 and .86 at age 9.5 for Internalizing).

2.3 Analytic Plan

Descriptive statistics and bivariate correlations of study variables were computed in SPSS
(25). Structural equation modeling (SEM) was conducted in Mplus (8) (Muthén & Muthén, 1998-
2013) to assess the hypotheses in a multivariate framework. Full-estimation maximum likelihood
(FIML) estimation was used to estimate patterns of missing data for participants with missing
outcome measures (Enders & Bandalos, 2001). First, individual outcomes were assessed
separately and by reporter, generating five models predicting to: (1) academic skills averaged at
child age 7.5 and 8.5, (2) mother-reported externalizing and (3) internalizing problems averaged
at child age 8.5 and 9.5, and (4) teacher-reported externalizing and (5) internalizing problems

averaged at child age 8.5 and 9.5. Next, two separate models that included academic skills and
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either mother- or teacher-reported externalizing and internalizing problems were created to
conduct simultaneous assessments of the hypothesized relations. Paternal depressive symptoms
(age 2) was entered as the independent variable in all seven models. Negative father-child
interactions, a latent variable created with dyadic coercion and dyadic positive engagement scores,

was entered as a mediator in each model (Figure 2).

Dyadic Dyadic Positive
Coercion Engagement

Negative
Father-Child Academic Skills
Interactions (Ages 7.5 & 8.5)

(Age 3)

Paternal Depressive Externalizing
Symptoms Problems

(Age 2) (Ages 8.5 & 9.5)

Internalizing
Problems
(Ages 8.5 & 9.5)

Figure 2: Theoretical model of the current study. Separate models were estimated for mother- and teacher-
reported outcomes (externalizing and internalizing problems). The same score for academic skills was

included in both the mother- and teacher-reported models.

Separate models were computed for mother- and teacher-reported externalizing and
internalizing problems because of the relatively modest level of agreement between reporters (all
rs <.4) and the different contexts in which the child was observed. Maternal depressive symptoms
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(age 2), maternal reports of children’s early externalizing and internalizing problems (age 2), site,
intervention status, and the gender of the child were entered as covariates in all seven models.
Paternal residential stability (age 2 to 8.5) and paternal education (age 2 or 3) were considered as
covariates but were not included in the multivariate analyses because of a lack of significant
associations with other study variables (Table 2). Interactions between paternal and maternal
depression and between paternal depression and child gender were separately entered into each
direct-effects model. Model fit was assessed using the chi-square ratio (x?/df = 1 to 3), comparative
fit index (CFI > .90), and root mean square error of approximation (RMSEA < .05 for good fit,
RMSEA < .08 for acceptable fit) (McDonald & Ho, 2002).

For child gender moderation analyses, significant interactions were examined with simple

slopes, using calculation tools available at www.quantpsy.org (Preacher, Curran, & Bauer, 2006).

The value of the coefficient when paternal depression was regressed on the outcome of interest
was analyzed for one standard deviation above and below the mean of paternal depression for pre-
specified values of the moderator (0 = female and 1 = male). Simple slopes testing was not
conducted for Maternal Depression x Paternal Depression due to a lack of significant interaction
terms in the multivariate analyses. T-tests were used to assess the significance of the simple slopes

for each coefficient of interest.
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3.0 Results

3.1 Descriptive Statistics and Bivariate Correlations

Descriptive statistics for study variables are presented in Table 1. Both mother- and
teacher-reported externalizing and internalizing scores are presented as T-scores in Table 1, but
raw scores were used in correlational and multivariate analyses to increase variability. Variables
were assessed for normality via Q-Q plots and it was determined that no variables required
transformation for future analyses.

Bivariate correlations of study variables are presented in Table 2. Outcome measures were
aggregated across ages and separately by reporter. Overall, there was little support for associations
between paternal depressive symptoms and children’s later academic abilities and socioemotional
functioning, with the exception of an association with teacher-reported externalizing problems in
the unexpected direction, r = -.22, p < .05. Conversely, maternal depressive symptoms at child age
2 were associated with mother-reported externalizing and internalizing problems in the expected
direction at ages 8.5 and 9.5. There was also a lack of significant correlations between paternal
depression and both parent-child interaction measures, as well as between the parent-child dyadic
measures and indices of academic and socioemotional functioning. Correlations with covariates
revealed that, in general, teachers rated boys as having higher levels of externalizing behaviors
than girls at ages 8.5 and 9.5. In addition, mothers in the intervention group were found to have
higher levels of depressive symptoms at child age 2 than mothers in the control group prior to
receiving the FCU. There were also significant differences in paternal depressive symptoms and

dyadic measures by study site at child age 2. Fathers in the rural site exhibited higher levels of
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depressive symptoms, higher levels of dyadic coercion, and lower levels of positive engagement
compared to fathers in the suburban and urban sites. In addition, fathers in the suburban site
exhibited higher levels of positive engagement and lower levels of dyadic coercion than fathers in
the rural and urban sites. Lastly, early mother-reported externalizing and internalizing problems
were associated with maternal reports of children’s later externalizing and internalizing problems
in expected directions. Similarly, early mother-reported externalizing problems were correlated
with later teacher reports of internalizing problems.

When outlier analyses were conducted for paternal depressive symptoms, two outliers were
identified (SD > 3). When these outliers were removed from the bivariate correlation analyses, no
additional significant correlations emerged nor were previously identified significant correlations
attenuated, including the unexpected negative association between paternal depression and
teacher-reported externalizing problems. Thus, outliers were retained for future analyses in an
effort to maximize the sample size.

In addition to previously reported bivariate associations between covariates and children’s
outcomes, multivariate analyses revealed that children in the rural site had lower levels of teacher-
reported internalizing and externalizing problems than children in the urban site. Child gender,
intervention group status, and early internalizing problems were also consistently associated with
negative father-child interactions in the multivariate analyses. Specifically, boys, families in the
control group, and children with higher levels of early internalizing problems were found to have

elevated levels of negative father-child interactions at age 3.
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Table 2: Bivariate Correlations of Study Variables

Variable (age[s] 1 2 3 4 5 6 7 8 9 10 |11 |12 13 14 15 16 17 18
assessed)
1. Paternal 1.00
depression (2)
2. Maternal .07 1.00
depression (2)
3. Dyadic Coercion | .12 .10 1.00
©)
4. Positive -04 | -11 - 1.00
Engagement (3) J9**
5. Gender = male -01 | -14 15 -11 | 1.00
6. Group = A7 | .27 | -14 10 | -01 | 1.00
intervention
7. Site = Pittsburgh .02 12 16t - 02 |-05 |10
A7% 0

8. Site = Eugene - -11 -29*%* | 27 | .03 | .05 |- 1.0

16F * 0
9. Site = .26* | -.01 26%* | - -08 |-02 |- - 1.00
Charlottesville * 19*
10. Paternal -12 | .01 -11 A7+ 1 -09 |-.02 | .13 |- - 1.0
education (2 or 3) .02 | .16 | O
11. Father time in - .01 -.09 .04 04 |-04 |- A1 |1 -03 .19 | 1.0
home (2 - 8.5) A8F 10 * 0
12. Child ext. -06 | .22 |.01 .00 00 |[.13 [.03 |.01 |-06 |.07 |- 1.00
(mother-report) (2) .01
13. Child int. 14 .29%* | 14 -11 | - 161 | .04 | .01 |-08 |- - A5** | 1.00
(mother-report) (2) 18+ .09 [ .09 |*
14. Child ext. -03 | .26* |.00 11 02 |05 (.01 .06 |-16 |.08 |.09 | .45** | 22* | 1.00

(mother-report) (8.5
& 9.5)
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Table 2: Bivariate Correlations of Study Variables (continued)

15. Child int. 16 | .34** | .13 -11 |-05 | .12 | .06 |- .00 |.03 | .00 | .43** | .33* | .55** | 1.00

(mother-report) (8.5 * .06 * * *

& 9.5)

16. Child ext. - .03 -11 15 .26* | -.03 | - A5 | -11 | - - 12 -05 | .33** | .06 | 1.00
(teacher-report) (8.5 | .22* .10 10 | .10

& 9.5)

17. Child int. .04 |.15 .00 -02 |17 |14 |12 |- -15 | .03 | - 31** | .09 | .14 34* | 50** | 1.00
(teacher-report) (8.5 .02 .05 * *

& 9.5)

18. Academic skills | -.07 | -.12 -.16 -01 |-08 |- A9 | - - A3 | - -.10 -08 | .01 -09 | -.19F |- 1.0
(7.5 & 8.5) A7F | 1 07 | 17 .09 37** 1 0

p <.10. *p < .05. ** p < .0L. ***p < .001
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3.2 Multivariate Results: Direct Effects and Mediation Testing

Model fit was generally acceptable to good for each model that assessed individual
outcomes separately by reporter, ¥2/df > 1.18, CFI > .94, RMSEA < .06. The two models that
simultaneously assessed outcomes separately by reporter (i.e., mother and teacher) did not
converge. Thus, the two models that simultaneously assessed academic skills and either mother-
or teacher-reported externalizing and internalizing problems were computed solely with dyadic
coercion, rather than with the latent factor for the negative father-child interaction, and had
adequate model fit, y2/df > 1.63, CFI > .87, RMSEA < .07. Models that assessed individual
outcomes separately by reporter were also computed with dyadic coercion, rather than the latent
factor for negative father-child interaction. Findings were consistent with the analyses that utilized
a latent factor, but because model fit was poor to adequate, ¥2/df> 1.63, CFI> .60, RMSEA < .07,
only the latent factor analyses are reported for individual outcomes.

Regarding the first hypothesis, that paternal depressive symptoms would be related to
school-age socioemotional adjustment and academic skills within a multivariate framework,
mirroring univariate analyses, no significant associations were evident between paternal
depressive symptoms in toddlerhood and children’s externalizing problems, internalizing
problems, or low academic skills. Regarding Hypothesis 2, paternal depressive symptoms at age
2 were not significantly related to negative father-child interactions at age 3 after accounting for
covariates. Regarding Hypothesis 3, there also was no support that more negative father-child

interactions at age 3 predicted higher levels of children’s externalizing and internalizing problems
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or lower levels of academic abilities during the school-age period. As Hypotheses 2 and 3 were
not supported, Hypothesis 4 also was not supported — negative father-child interactions in the
preschool period did not mediate relations between early paternal depressive symptoms and child

socioemotional adjustment and academic skills.

3.3 Moderation Analyses: Child Gender and Maternal Depression

Hypothesis 5 involved testing child gender as a moderator of relations between paternal
depression in toddlerhood and child school-age outcomes. Model fit was good for each model that
assessed individual outcomes separately by reporter, ¥2/df > 1.04, CFI > .96, RMSEA < .04. As
with the direct effects and mediation models, the two models that simultaneously assessed
outcomes separately by reporter did not converge and therefore are not reported. Child gender did
not moderate relations between early paternal depressive symptoms and teacher reports of child
externalizing or internalizing problems, mother reports of child externalizing problems, or
academic skills. Child gender was found to moderate relations between early paternal depressive

symptoms and maternal reports of later internalizing problems (Figure 3).
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Figure 3: Longitudinal relations between paternal depressive symptoms, child gender, negative father-child
interactions, and mother-reported internalizing problems. Covariates included maternal depressive
symptoms (age 2), mother-reported externalizing and internalizing problems (age 2), site, and intervention
status. Standardized beta values are reported. Fit statistics: y2/df > 1.04, CFI > .99, RMSEA = .02.

p <.10. *p < .05. ** p < .01 ***p < .001.

Simple slopes analyses revealed that boys’ levels of internalizing problems were positively
related to their fathers’ depressive symptoms in toddlerhood, B = .34, SE = .11, t = 2.96, p = .01.
Conversely, girls’ levels of internalizing problems were not significantly associated with paternal

depressive symptoms, B =-.04, SE = .09, t = -.49, p = .63 (Figure 4).
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Figure 4: Interaction between paternal depression (age 2) and child gender predicting to children’s mother-

reported internalizing problems (ages 8.5 & 9.5).

Lastly, maternal depression was tested as a moderator of direct longitudinal relations
between paternal depression in toddlerhood and child school-age outcomes (Hypothesis 6). Model
fit was adequate for each model that assessed individual outcomes separately by reporter, y2/df >
1.49, CFI > .87, RMSEA < .08. An exception is the model that assessed academic skills as an
outcome, which did not converge. The two models that simultaneously assessed outcomes
separately by reporter did not converge and therefore are not reported. Maternal depression was
not found to moderate associations between paternal depressive symptoms and children’s school-

age externalizing or internalizing problems.
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4.0 Discussion

Studies linking early childhood exposure to parental depressive symptoms to children’s
later adjustment outcomes have typically focused exclusively on maternal depression (Giles et al.,
2011; Shaw et al., 2009). However, based on fathers’ increasing involvement in childrearing
during early childhood (Bianchi, 2011) and modest to moderate rates of elevated depressive
symptoms in fathers (Davé et al., 2010; Ramchandani et al., 2008), especially for fathers of infants
from low SES backgrounds (Bamishigbin et al., 2017; Bergstrom, 2013), it is important to explore
relations between early exposure to paternal depressive symptoms and children’s later adjustment.
The current study sought to improve upon past research in this area by examining associations
between paternal depression and child socioemotional adjustment and academic abilities from
early to middle childhood and examining potential mediators and moderators of these associations
among a large sample of low-income families varied in urbanicity. First, we did not find support
for direct relations between paternal depressive symptoms in toddlerhood and children’s school-
age academic abilities and socioemotional adjustment. Second, as paternal depression at child age
2 was not related to observations of father-child interaction at age 3, we also did not find support
for an indirect pathway from early paternal depressive symptoms to children’s school-age
outcomes via negative father-child interactions. Regarding moderation, although maternal
depression was not found to moderate associations between paternal depression and children’s
school-age outcomes, child gender was found to moderate relations between paternal depressive
symptoms and children’s school-age internalizing problems as reported by mothers, such that this

association was stronger for boys than girls. However, no other moderation effects were evident
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based on child gender for other child socioemotional adjustment or academic abilities across

method or informant.

4.1 Paternal Depression and School-Age Child Outcomes

The unexpected failure to identify any significant direct pathway from paternal depressive
symptoms to child adjustment outcomes may be valid for the fathers in the present study’s sample.
First, it is important to note that the majority of fathers that participated in the present study were
not primary caregivers. Second, although paternal residential stability was not significantly
associated with children’s adjustment measures, it is unknown if and how the amount of time that
fathers spent caregiving was related to child outcomes. Third, paternal residential stability was
marginally correlated with lower levels of paternal depressive symptoms, supporting past research
indicating that fathers’ depressive symptoms are associated with lower levels of engagement with
their children in infancy and early childhood (Bronte-Tinkew, Moore, Matthews, & Carrano, 2007;
Cabrera, Fagan, Wight, & Schadler, 2011; Cabrera, Hofferth, & Chae, 2011; Kotila & Dush, 2013).
Extending this finding, it is plausible to speculate that fathers with elevated depressive symptoms
provided less caregiving for their children than less depressed fathers, reducing variability (and
magnitudes of correlations with other variables) in paternal depressive symptoms among paternal
caregivers in the current sample. Finally, although the majority of fathers in the present study were
biologically related to their participating children, 14% were not (i.e., adoptive or step). Thus, it is
possible that genetic effects, if present, may have been attenuated because of variation in genetic

relatedness. The current null finding between paternal depression and both child socioemotional
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maladjustment and poor academic functioning should be replicated in other low-income samples

before presuming its validity.

4.2 Paternal Depression and Father-Child Interactions

Unexpectedly, paternal depressive symptoms at child age 2 also were not significantly
related to the quality of father-child interactions at child age 3. These results were surprising based
on extant literature suggesting a consistent, albeit fairly modest, association between paternal
depressive symptoms and paternal parenting behaviors more broadly. For instance, a meta-analysis
of 28 studies of fathers of children ages 2 months to 13 years revealed that paternal depressive
symptoms were associated with higher levels of negative parenting (e.g., hostile, coercive, and
critical behaviors) and lower levels of positive parenting (e.g., warm and supportive behaviors;
Wilson & Durbin, 2010), these associations were found to be strongest for non-White and
primarily residential fathers. However, as socioeconomic status was not included in Wilson &
Durbin (2010), it is unknown if these associations were attenuated for low-income fathers and/or
those less likely to be residential and stable figures in their children’s lives. Further, father-child
interactions were only observed for nine minutes at age 3, which may not represent the quality of
father-child interactions for more prolonged or non-observed, private interactions. Lastly, middle-
to high-income fathers with heightened depressive symptoms have been observed to be more
withdrawn and insensitive to their infants’ needs (Sethna, Murray, Netsi, Psychogiou, &
Ramchandani, 2015) and to display lower levels of positive affect when interacting with their

infants (Aktar, Colonnesi, de Vente, Majdandzic, & Bogels, 2017). Thus, paternal withdrawal and

36



low positive affect represent future domains of negative fathering to explore in relation to low-

income fathers’ depressive symptoms and children’s school-age adjustment.

4.3 Father-Child Interactions to Child Outcomes

Negative father-child interactions in the preschool years were not found to predict
children’s later academic and socioemotional outcomes. Although a similar, albeit much longer,
measure (i.e., 50 to 55 minutes) of observed negative mother-child interactions had been found to
be associated with adverse child outcomes in the current sample (Sitnick et al., 2015), only nine
minutes of father-child observations were used to assess negative father-child interactions in the
present study. Although father-child dyads exhibited greater variability in interaction quality than
mother-child dyads, it is possible that the observed interactions were not representative of typical
father-child interactions because of the short nature of the observation period. Further, it is possible
that this same measurement is not a robust predictor of children’s academic and psychosocial
functioning for father-child interactions. The battery of parent-child interaction tasks was
originally designed to measure constructs (e.g., warmth, support, responsive caregiving, and
scaffolding) that have linked maternal caregiving behaviors to later child problem and prosocial
behavior. Applying mother-centric models of parenting and related measures to fathers may be
problematic, as these measures may not represent key domains of paternal caregiving linked to
children’s later prosocial and problem behavior (Cabrera, Fitzgerald, Bradley, & Roggman, 2014).
For instance, it may be more important for fathers to encourage prosocial and academic behavior
through modeling or expressing attitudes about these domains, rather than engaging in positive

interactions with their preschool-aged children. This may be especially relevant when mothers are

37



already providing high levels of support for their children, as fathers may make their own unique
contributions to their children’s development above that of supportive mothers. Further, paternal
participation in caregiving and engagement in father-child interactions have been found to have
important longitudinal associations with children’s academic and socioemotional development
across childhood (Ramchandani et al., 2013; Sarkadi, Kristiansson, Oberklaid, & Bremberg,
2008). Thus, it is possible that a measure of paternal disengagement, rather than negative
engagement, may be a more important predictor of children’s later adjustment. Despite this
important caveat, we uncovered an intervention effect on father-child interactions, with father-
child dyads in the intervention group exhibiting lower levels of negative interactions than families
in the control group in each model, g =-.18, p = .03. In exploratory analyses, this effect held after
controlling for age 2 father-child interactions. Thus, it appears that the FCU may be associated
with decreases in negative father-child interactions one year later. The persistence of this

intervention effect should be evaluated in future research.

4.4 Paternal Depression and Child Internalizing Problems: Moderation by Child Gender

A significant pathway emerged between paternal depressive symptoms and children’s later
mother-reported internalizing problems, but only for boys. The pathway between paternal
depressive symptoms and boys’ later internalizing problems is not consistent with prior studies,
which have found that school-age boys’ conduct and social problems, but not internalizing
problems, were associated with both concurrent (Cummings et al., 2005) and prior (i.e., infancy)
paternal depressive symptoms (Ramchandani et al., 2008). However, this study differs from these

aforementioned studies in important ways. First, the present study utilized a 7-year longitudinal
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design and included important covariates in the gender moderation analyses, which other
researchers (e.g., Cummings et al., 2005) have not done. Further, although Ramchandani et al.
(2008) did test associations between paternal depression and child problem behavior over a 7-year
period, they did not assess these associations in a high-risk, low-income sample. Thus, prior
study’s findings may not be generalizable to the present study’s sample of low-income children.
The unique association between paternal depressive symptoms and boys’ internalizing
problems may be explained by boys being more sensitive than girls to suboptimal environmental
conditions in early childhood, especially in relation to caregiving (Martin, 1981; Mileva-Seitz et
al., 2015; Miner & Clarke-Stewart, 2008; National Institute of Child Health and Human
Development Early Child Care Research Network, 2008; Shaw, Keenan, & VVondra, 1994; Shaw
etal., 1998). It is important to note that prior studies have typically focused on suboptimal maternal
care; thus, the current study expands these findings to suggest that exposure to paternal depression
in early childhood might have similar adverse effects on toddler-age boys living in poverty. Same-
sex modeling may have also contributed to the unique association between paternal depression and
boys’ internalizing symptoms. Toddlers and preschool-aged children have been found to
selectively attend to and model same-sex adults’ behaviors (Bussey & Bandura, 1984; Slaby &
Frey, 1975). Thus, boys may have been more likely than girls to model their fathers’ depressive
behaviors when in distress, subsequently learning maladaptive emotion regulation strategies and
expressing internalizing symptoms that persisted into the school-age years. Relatedly, boys at
genetic risk for depressive symptoms may have been more likely than girls (with similar levels of
genetic risk) to exhibit depressive behaviors if they saw their father expressing these symptoms in

early childhood.
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Although boys exposed to elevated levels of paternal depressive symptoms were more
likely to demonstrate internalizing symptoms based on maternal reports at home, this pattern was
not replicated based on teachers’ reports of children’s school-age internalizing problems at school.
In general, teachers have been found to report fewer internalizing symptoms than mothers across
school-age and early adolescence (Stanger & Lewis, 1993; Youngstrom, Loeber, & Stouthamer-
Loeber, 2000), but this was only the case for girls’ internalizing symptoms at age 8.5 in the present
sample, t(32) = 2.16, p = .04. Otherwise, teachers and mothers did not report significantly different
levels of internalizing symptoms at ages 8.5 or 9.5 for boys or for girls. Despite reporting similar
mean ratings of internalizing symptoms for boys, teachers’ and mothers’ ratings of boys’
internalizing symptoms were not significantly correlated at either age 8.5 (r =.11, p > .58) or 9.5
(r =-.14, p > .51). Conversely, teachers’ and mothers’ ratings of girls’ internalizing symptoms
were significantly correlated at both age 8.5 (r = .52, p <.01) and 9.5 (r = .69, < .001). Thus, it
appears that mothers and teachers in the present sample identified a different group of boys but a
similar group of girls with elevated levels of internalizing symptoms. Although speculative, it is
possible that part of the reason mothers and teachers identified different boys was because of
similarities between fathers’ and sons’ internalizing symptoms — mothers may have been
particularly sensitive to their son’s (versus their daughter’s) internalizing symptoms because of
their own interactions with the child’s father. Thus, mothers may have been more likely to report
their son’s internalizing symptoms when they were similar to the symptoms that the son’s father
had expressed. Finally, this pattern was not replicated for disruptive behavior or academic abilities
regardless of method or informant, suggesting that maternal reports of boys’ internalizing

symptoms were uniquely sensitive to early childhood paternal depressive symptoms.
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4.5 Independent Effects of Maternal and Paternal Depressive Symptoms

Testing of interactions between maternal and paternal depressive symptoms in relation to
children’s school-age outcome also failed to reveal significant moderation findings. Thus, there
did not seem to be additional risk conferred by having more than one parent with elevated levels
of depressive symptoms. The present findings extend prior work with mothers, which found that
maternal depressive symptoms did not moderate associations between paternal depressive
symptoms and children’s socioemotional and cognitive outcomes at child age 18 months
(Fredriksen et al., 2018). Hence, results suggest that risk associated with exposure to parental
depressive symptoms operate independently, at least from exposure in early childhood to child
adjustment in the school-age years. Further, in the current sample more consistent associations
were found for exposure to maternal versus paternal depression. Not only did mothers in the
current sample tend to be more stable caregivers than fathers, mothers in the present study’s sample
reported experiencing significantly higher levels of depressive symptoms than fathers at age 2,
t(112) = 4.51, p <.001. Thus, it is not surprising that maternal depressive symptoms were a more
consistent predictor of children’s school-age outcomes than paternal depressive symptoms. As
such, because mothers in the current sample spent more time with children and also had higher
levels of depressive symptoms, future research is needed to identify mechanisms underlying
stronger associations for mothers’ rather than fathers’ depression in relation to later child
functioning. Ideally, such study would include mothers and fathers who spend comparable time

with their children and/or show similar levels of depressive symptoms.
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4.6 Strengths and Limitations

Strengths of the present study include the use of a low-income sample of mothers and
fathers followed prospectively from early childhood through the school-age period, the use of
observational father-child interaction data, and multiple reports and methods of measuring
children’s psychosocial and academic functioning. Further, this study is the first to assess
associations between paternal depressive symptoms, father-child interactions, and children’s
socioemotional adjustment and academic abilities in a primarily low-income, high-risk sample.
Despite these strengths, the present study also had a variety of limitations.

A major limitation of the present study concerns sampling issues — both in relation to
sample size and generalizability. Although the entire Early Steps Multisite Study comprises 731
families, only 117 (16%) met inclusion criteria for the present study based on paternal
participation. It is important to note that this does not mean that only 16% of participating families
had a father involved in caregiving, but rather that only 16% of families had fathers who opted to
contribute data at ages 2 and 3. Thus, the sample size was greatly limited, reducing the ability to
assess complex models. The unique composition of the present study’s sample also impacts the
generalizability of the findings. The subset of families was not selected at random and differed
significantly from the broader study sample in multiple domains (i.e., race, study site, and income).
Further, fathers who chose to participate in the study may be qualitatively different from fathers
who were involved in caregiving but chose not to participate. However, this cannot be measured
in the present study’s sample.

Another limitation was the dependence on mothers’ and teachers’ reports of children’s
externalizing and internalizing problems. Clinician ratings or semi-structured interviews may have

provided more insight into children’s adjustment, with decreased chances of reporter biases
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influencing the measures. Furthermore, inclusion of children’s self-reported socioemotional
functioning would have allowed the assessment of symptoms that may not be apparent to other

reporters.

4.7 Future Directions

Despite these limitations, the present study provides support for the significance of paternal
depressive symptoms for low-income boys’ later internalizing problems. These findings have
important implications for future research on preventing boys’ school-age internalizing problems
and, if replicated, suggest that decreasing paternal depressive symptoms at age 2 may be an
important intervention target to explore. In addition, future studies should explore why paternal
depressive symptoms were associated with boys’, but not girls’, later adjustment in high-risk, low-
income families. As negative father-child interactions were not supported as a mediator, future
studies should assess other potential mediators of this relationship, perhaps by focusing on paternal
caregiving practices that have shown predictive validity with children’s later psychosocial and
academic outcomes. Furthermore, the proportion of time fathers spend caregiving should be
assessed in relation to paternal depressive symptoms, father-child interactions, and children’s later
outcomes. Relatedly, it is important for future studies to assess how such relations occur in families
where fathers, rather than mothers, are the primary caregivers. Such a study would inform us if the
relative lack of associations with paternal depressive symptoms are reflective of the role of fathers,
or the role of non-primary caregivers. Finally, future studies should explore other unexpected,
significant relations found in the present study, such as the intervention effect on father-child

interactions.
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