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Abstract

The mechanisms explaining how parental depression compromises healthy child development are
complex and multifaceted, with genetic and environmental pathways intertwined. Reexamination
of whether and how maternal and paternal depression serve as environmental risk factors is
important because such an investigation can be helpful to identify modifiable mechanisms that are
accessible to interventions. We review studies that have employed designs that isolate the effects
of the environment from genetic influences, including adoption studies and children of twins
studies. Findings indicate that maternal depression is an environmental risk factor for the
emotional, behavioral, and neurobiological development of children. Although more studies are
needed, preliminary findings suggest that paternal depression appears to be a weaker
environmental risk as compared to maternal depression, at least during infancy and toddlerhood.
Implications for theory and future research are discussed.
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Much has been written about children of depressed parents. There is no question that
parental depression, particularly maternal depression, is a potent risk factor that
compromises optimal child development. In a recent meta-analysis of family studies,
Goodman et al. (2011) reported a small yet meaningful effect linking maternal depression
and child functioning, including child internalizing problems (weighted mean r = .23),
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externalizing problems (weighted mean r = .21), and negative (weighted mean r = .15) and
positive (weighted mean r = —.10) affect and behaviors. The “infectious” nature of maternal
depression is not just a Western phenomenon, where most of the research has been
conducted; associations between maternal depression and negative child outcomes have
been observed worldwide (Wachs et al., 2009).

The mechanisms underlying the association between parental depression and child outcomes
are highly complex. The intergenerational transmission of parental depression involves
environmental risk factors, heritable components of depression (e.g., McGuffin and Katz,
1989; Rice et al., 2002; Sullivan et al., 2000; Thapar et al., 2012), and most likely the
interplay of the two. Particularly pertinent to this review, proving that parental depression
has true environmental risk effects on offspring outcomes turns out to be quite challenging.
One important consideration is that genetic transmission of depression may confound the
environmental effects of parental depression. Given that each parent and child share 50% of
their genes, including those that influence psychopathology, the associations between the
parent and child could be explained by genetic factors as well as environmental factors.
Therefore, it is possible that genetic transmission may account for the associations observed
in family studies that do not allow for the parsing of genetic and environmental effects. Still,
it is important to isolate environmental mechanisms operating in the familial aggregation of
depression from inherited pathways because such investigation can help to identify the
modifiable systems that may be accessible targets of psychosocial intervention programs for
families of depressed parents.

In this report, we aim to (a) review existing findings on associations between parental
depression and child outcomes in studies that can disaggregate the environmental aspects of
these associations from genetic transmission of depression across generations; (b) identify
promising research topics for future investigation; and (c) discuss implications based on the
reviewed findings. In this review, we focus on how parental depression functions as an
environmental risk factor. Guided by the tenets of developmental psychopathology in
general, and the concept of multifinality in particular (Cicchetti and Rogosch, 1996), this
review considers multiple types of child and adolescent behaviors as outcomes of parental
depression. Additionally, our review includes a mixture of studies using clinical diagnosis
and subclinical symptoms of depression, although certain aspects of depression may be
qualitatively different from diagnosable depression (Beach and Amir, 2003). For broader
theories and findings on parental depression in general, interested readers are referred to
existing meta-analyses (Goodman et al., 2011) and reviews (e.g., Cummings and Davies,
1994; Downey and Coyne, 1990; Gelfand and Teti, 1990; Goodman et al., 2011).

Evidence From Designs That can Isolate Environmental Effects

Despite the fact that numerous theories and studies presume the effects of parental
depression on child outcomes to be environmentally driven (e.g., Cicchetti et al., 1998;
Cummings and Davies, 1994; Shaw et al., 2009), only a few studies have conducted a direct
test of whether and how parental depression influences child development through
environmental mechanisms above and beyond genetically-driven influences. The paucity of
this line of research likely reflects the difficulty and special care required in designing a
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study that is capable of directly testing environmental effects. Most of the research on
parental depression is based on data from biological families (i.e., parent(s) and child are
genetically related), but isolating the environmental aspects of the association between
parent and child functioning in such data is complicated by the challenges of partitioning
genetic from environmental influences. The heritability of depression (McGuffin and Katz,
1989; Rice et al., 2002; Sullivan et al., 2000) creates a situation in which a depressed parent
may not only pass down the genotype associated with depression to his or her child but may
also create a rearing environment for the child that is influenced by the parent’s own
heritable characteristics, including depression. In this way, the genes that the child inherits
and the home environment in which the child is raised are correlated. This association,
known as passive gene-environment correlation (Plomin et al., 1977), cannot be eliminated
from biological family designs, and makes it challenging to infer “pure” environmental
linkage between parental depression and child outcomes (Rutter et al., 2001).

There are specific study designs, however, that can tease apart these effects, and they have
begun to delineate the contributions of environmental influences in families of depressed
parents to child outcomes. These designs include (a) adoption studies of parents rearing
children to whom they are genetically unrelated and (b) children of twins studies. The utility
of these designs in detecting environmental effects have been discussed elsewhere (Rutter et
al., 2001). Given that the number of studies utilizing these two genetically/environmentally-
sensitive designs is on the rise, this is an opportune time for a review of recent advances in
the field. Table 1 summarizes the major findings pertinent to this report, as reviewed in the
two sections below.

Adoption Studies

The classic parent-offspring adoption study design relies on a naturally occurring
phenomenon whereby children are raised by genetically unrelated parents. Based on the
quasi-experimental nature of the classic adoption design, some researchers have referred to
it as a “natural experiment” (Rutter, 2006; Rutter et al., 2001). The adoption design,
especially when children are adopted at or near birth, provides a powerful tool to disentangle
environmental effects of parental depression from genetic influences. Because a parent and a
child in a nonrelative adoptive family do not share genes, associations between adoptive
parent depression and child outcomes represent “environmental” effects that are not
attributable to shared genetic influences (Rutter et al., 2006; Rutter et al., 2001). When birth
parents are also assessed, genetic influences can also be estimated within the adoption
design. With detailed assessments of both adoptive and biological parents, as well as of the
adopted child, a more nuanced and complete understanding of the interplay between genes
and environment is possible. Additionally, when information on the prenatal environment is
available, it is also possible to disentangle the effects of prenatal and postnatal environments
on child outcomes.

There are variants of the adoption design, including the adoption-at/near-birth design and
the adoption-at-conception design (Harold et al., 2013). The former, as described above,
refers to a study design in which a child is placed for adoption at birth or near birth. The
latter takes advantage of the increase in artificial reproductive technologies, including in
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vitro fertilization (IVF), in which rearing mothers and fathers may or may not be genetically
related to the child. Because the focus of this review is on disentangling the environmental
effects of parental depression from genetic influences, this report is limited to a review of
adoption studies in which the child was placed into an adoptive family at birth (or before the
age of 2 years) or was conceived via IVF. Additional studies that have focused on children
adopted from foster care or from orphanages after birth (e.g. the English and Romanian
Adoptees Study [Rutter et al., 2007]; the Bucharest Early Intervention Project [Zeanah et al.,
2003], and LONGSCAN [Runyan et al., 1998]) are excluded from this review. Although
these studies have made significant contributions to the literature on resilience and
depression, children within these studies often experience high levels of environmental
instability (i.e., multiple caregivers and families) or early deprivation prior to study entry. As
a result, distinguishing the effects of parental depression from these other environmental
stressors is challenging.

Adoption-at-birth studies

In an investigation from the Sibling Interaction and Behavior Study (SIBS), Tully, lacono,
and McGue (2008) report on the first parent-child adoption study to examine the
environmental effects of maternal and paternal depression on psychiatric disorders in
adolescent children. Their findings indicated that depression in adoptive mothers was
significantly associated with an increased incidence of various psychopathologies in adopted
adolescents, including depression, oppositional defiant disorder, and conduct disorder. A
follow-up of the sample revealed that this association remained in emerging adulthood; that
is, major depressive disorder in adoptive parents was associated with major depressive
disorder in adopted children as adults (Marmostein et al., 2012).

A second adoption-at-birth study, the Colorado Adoption Project (CAP), reported a
significant, albeit modest (r = .13, p < .05), association between neuroticism in adoptive
mothers, a known correlate of depression (Eaves et al., 1989), and maternal report of
depression in adopted children (Eley et al., 1998). In comparison, the correlation between
maternal neuroticism and children’s depression was .05 for birth mothers and adopted
children, and .17 for birthmothers and their biologically-related children living together.
When contrasted with the correlation in adoptive families (.13), the slightly inflated
correlation in family studies based on samples of biologically-related family members living
together (.17) suggests that the environmental effects of maternal depression reported in
biologically-related families could be confounded with genetic influences. Still,
environmentally-driven mechanisms underlying the intergenerational transmission of
depression seem present and potent, as indicated by the magnitude (albeit relatively modest)
of the correlation between maternal neuroticism and child depression in adoptive families.

Although the aforementioned adoption studies suggest that parental depression affects
functioning in children via environmental routes, several questions remain unanswered.
First, the findings are from older children (middle childhood to late adolescence). It is
widely acknowledged that older children of depressed parents display adult-equivalent
psychopathologies (Goodman et al., 2011). However, parental depression influences a wide
array of social, emotional, and biological functioning in children, even in those too young to
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develop and/or manifest clinically recognized psychopathologies (Cicchetti and Rogosch,
1996). Early emerging risks and abnormalities in children of depressed parents may serve as
intermediate phenotypes, or endophenotypes, of depression that provide clues to how
parental depression may be transmitted to the child.

Furthermore, most studies have not considered paternal depression, with a few exceptions
from the SIBS project (Marmostein et al., 2012; Tully et al., 2008). This issue of “father
absence” is pervasive not only in depression research, but also in developmental research in
general, particularly in studies of early childhood (Phares, 1992; Phares and Compas, 1992).
In addition, prenatal environment is considered distinct from postnatal environment, and is
often neglected in studies examining the impact of parental depression on child outcomes,
including adoption studies. It is important to consider prenatal exposure to maternal
depression, however, because it is known to have adverse effects on the physiological and
socioemotional functioning in neonates (Field et al., 2006; Lundy et al., 1999; Monk et al.,
2012) and in children up to 8 and 9 years of age (Luoma et al., 2001). Openness in adoption
is another potential confound in the adoption design. For example, when birth parent(s) and
an adoptive family interact (e.g., sending photos, birthday cards and Christmas gifts, calling
over the phone, and making visits), the separation (broadly speaking) of “nature” and
“nurture” pieces in the adoption design is muddled.

The third adoption-at-birth study, The Early Growth and Development Study (EGDS) has
attempted to address these limitations. The EGDS is an ongoing prospective adoption-at-
birth study, following children, birth families, and adoptive families since 4 months of age
(Leve et al., 2013). A series of findings from the EGDS has confirmed and extended those
from the aforementioned adoption studies with older children; that is, maternal depression is
a potent environmental risk factor in a wide array of child outcomes during early childhood.
Findings from the EGDS to date have shown that the effects of adoptive mothers’ depressive
symptoms were evident beginning as early as 9 months of age and continuing through
toddlerhood (see details below) in the development of affect regulation (Leve et al., 2010),
emotional/behavioral adjustment (Kerr et al., 2013; Laurent et al., 2013a; Natsuaki et al.,
2010; Pemberton et al., 2010), and cortisol regulation (Laurent et al., 2013b). It is
noteworthy that these results were obtained using a variety of methods to assess child
outcomes, including observation, adoptive parents’ reports of child behavior, and
neurobiological measures (e.g., cortisol via saliva samples).

Affective regulation is one of the domains in child development that is affected by parental
depression via environmental pathways during early childhood. In the Leve et al. (2010)
study, 9-month old infants were seated in a high chair and presented with a stimulating toy.
The toy, however, was presented behind a clear Plexiglas barrier that the infant could see but
not reach, generating frustration. Infants whose adoptive mothers had higher levels of
affective dysregulation (including depressive symptoms) persisted in this frustrating task
and displayed difficulties in disengaging from a source of frustration in the barricade task.
Further, this pattern was accentuated among infants whose biological mothers showed signs
of heightened externalizing problems, suggesting a gene-environment interaction (GxE).
Failure to shift attention away from a frustrating situation reflects an inability to suppress
dominant, maladaptive behavior (Crockenberg et al., 2008). Such difficulty in diverting
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attention away from an uncontrollable event might share similar features with ruminative
coping, a known correlate of depression among older individuals, whereby persistence and
dwelling on negative events and emotions result in a depressed mood (Nolen-Hoeksema et
al., 1994). However, as children were only 9-months old when this study was undertaken, it
remains to be seen whether there would be continuity between early difficulties in managing
attention during an uncontrollable event and later internalizing symptoms or correlates of
depression (e.g., rumination).

Additionally, adoptive mothers’ depressive symptoms appear to influence early emerging
emotional and behavioral outcomes in infancy and toddlerhood. An early emerging behavior
that is known to correlate with later internalizing and externalizing problems is toddlers’
distressed, fussy, affectively charged behavior. Natsuaki and colleagues (2010) documented
that adoptive mothers’ depressive symptoms (self-reported) at 9 months of age were
associated with increased child fussiness at 18 months of age (rated by adoptive fathers)
after controlling for preexisting fussiness and birth mothers’ major depressive disorder
(Natsuaki et al., 2010). Kerr et al. (2013) found that adoptive mothers’ depressive symptoms
were concurrently associated with the externalizing and internalizing symptoms of their
children at age 18 months, a relationship that had previously been established among
biological parents and their offspring but awaited corroboration from an adoption study
design (Olino et al., 2008). This effect was found above and beyond birth mothers’ major
depressive disorder and antisocial behavior. Similarly, Pemberton et al. (2010) observed that
chronicity of adoptive mothers’ depression in infancy was predictive of externalizing
problems at 27 months after accounting for birth mothers’ depressive symptoms during
pregnancy and after the birth of the child. Taking full advantage of multiple assessments of
maternal depression over time, Laurent et al. (2013a) found that changes in maternal
depressive symptoms are an equally important environmental liability, with changes in
depressive symptoms of adoptive mothers associated with changes in levels of children’s
internalizing symptoms between ages 18 to 54 months. Taken together, these findings
suggest that the mean level, chronicity, and changes in the depressive symptoms of adoptive
mothers are all important predictors of emotional and behavioral outcomes in young
children. However, it is also noteworthy that adoptive mothers’ depressive symptoms at 9
months were not predictive of child anger at 18 months after controlling for other
environmental risk factors in adoptive homes, including marital hostility and harsh parenting
in adoptive parents (Rhoades et al., 2011).

Further, exposure to parental depressive symptoms appears to alter young children’s
vulnerability to stress, a putative mechanism underlying the development of
psychopathology. Laurent and colleagues (2013b) reported that birth mothers’ elevated
depressive symptoms during pregnancy and postnatal exposure to adoptive mothers’
depressive symptoms contributed to reduced cortisol levels in the child (Laurent et al.,
2013b). Cortisol dysregulation, including lower cortisol, has been linked to elevated
depression (Ehlert et al., 2001; Guerry and Hastings, 2011).

As noted earlier, there is little research on how depressive symptoms in fathers impact child
outcomes. To date, EGDS studies that have examined paternal depression (e.g., Natsuaki et
al., 2010; Rhodes et al., 2011) suggest that, in comparison to the depressive symptoms of
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adoptive mothers, the depressive symptoms of adoptive fathers play a less consistent role as
an environmental liability, at least in early childhood. There is only one study (Pemberton et
al., 2010) that observed a direct effect of adoptive fathers’ depression on child adjustment.
This study showed the time-limited effect of paternal depressive symptoms, such that
paternal depressive symptoms at 9 months were associated with children’s externalizing
problems at 27 months (Pemberton et al., 2010). This weak and inconsistent association
between paternal depression and child outcomes in early childhood is aligned with the
general picture depicted by previous studies of parental depression in early childhood using
data from biologically-related family members (Connell and Goodman, 2002).
Theoretically, paternal psychopathology increases its salience as children get older because
fathers are often more involved in parenting older children (Connell and Goodman, 2002).

Although paternal depression alone might not be a reliable risk factor for child problem
behavior relative to maternal depression in infancy and toddlerhood, it may serve as an
amplifier of maternal depression. Specifically, in the Laurent et al. (2013b) study, evidence
of E (maternal depression) x E (paternal depression) was found; the double dose of parental
depressive symptoms from both adoptive fathers and adoptive mothers was related to lower
cortisol levels in the child, which then was linked to higher levels of child internalizing
problems. In addition, Pemberton et al. (2010) reported that adoptive fathers’ depressive
symptoms were associated with adoptive mothers’ depressive symptoms during early
childhood, suggesting the family-level clustering of parental depressive symptoms. These
findings suggest the importance of considering paternal depressive symptoms within the
broader level of the family context rather than only within individual parent-child dyads. In
fact, emerging evidence from meta-analysis shows that paternal depression and maternal
depression tend to co-occur in early years of child life — as early as prenatal and postpartum
phases (Paulson and Bazemore, 2010).

Adoption-at-conception studies

This second type of adoption design includes children who were conceived via different
types of IVF (Thapar et al., 2007). As a consequence, adoption-at-conception studies include
children who vary in regard to their genetic relatedness to their parents. Specifically,
children are genetically related to both parents (homologous I\VVF or surrogacy), to the
mother only (sperm donation), to the father only (egg donation), or to neither parent
(embryo donation). As such, when combined with a detailed assessment of the postnatal
environment, this adoption-at-conception design clarifies whose genes the child inherited
(mother, father, or third party), who provides what kind of prenatal environment (biological
mother who raises the child or nonbiological mother who raises the child, or nonbiological
surrogate mother who does not raise the child), and postnatal environments (the rearing
mother and father). Such designs facilitate an examination of the genetic, prenatal, and
postnatal environmental influences, extending what the adoption-at-birth design aims to do.

Using this design, Harold and colleagues (2011) showed that maternal and paternal
depression were directly associated with child depressive symptoms during childhood (ages
4-10) in genetically-unrelated families. The environmental transmission of depressive
symptoms independent of inherited effects was stronger for girls than for boys, and the
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effects of life events, income, and SES shared among family members did not account for
the observed environmental effects of parental depression (Lewis et al., 2011). This finding
is consistent with those from the aforementioned adoption-at-birth studies, showing the
importance of environmental factors in the transmission of depressive symptomatology
across generations.

It is noteworthy that the I\VVF design is particularly powerful in disentangling two sources of
environmental influences: prenatal and postnatal environments. This is an important issue to
attend when researchers are interested in parental depression because maternal distress
serves as prenatal and postnatal adversity to developmental outcomes in children through
alterations in epigenetic and environmental pathways (Monk et al., 2012). The ability of the
IVF studies to parse out these two environments stems from the design feature that allows
variations in the contributions of rearing mothers to child development: genetic and
postnatal environmental influences but no intrauterine environmental influences (surrogacy),
intrauterine and postnatal environments but no genetic influences (egg and embryo
donation), or intrauterine environment, postnatal environment, and genetic influences
(homologous IVVF and sperm donation). The special case of “neither genetic nor intrauterine
environment” belongs to adoption-at-birth design, as discussed above.

Using this unique design feature of I\VVF, Rice et al. (2010) found that prenatal exposure to
maternal distress was significantly associated with child anxiety and antisocial behavior in
families whose mother and child were genetically unrelated (Rice et al., 2010). Interestingly,
the association between prenatal exposure to maternal distress and child anxiety (but not
child antisocial behavior) was mediated by maternal internalizing symptoms assessed when
children were elementary school aged (ages 4-10), such that mothers who had higher levels
of distress during pregnancy tended to show elevated depression and anxiety later, which
contributed to children’s anxiety. Thus, two environmental mechanisms appear to be
involved in the development of child anxiety: prenatal and postnatal exposure to maternal
internalizing psychopathology.

Children of Twins Studies

Children of Twins studies (COT) are an extension of the twin study design. COT studies
take advantage of the naturally occurring quasi-experiment that is the result of twins having
children (D’Onforio et al., 2003). In the COT studies, the focus is the comparison of
offspring of monozygotic (MZ) and dizygotic (DZ) twins who are differentially exposed (to
parental depression, for example; Horwitz and Neiderhiser, 2011). Because the parents are
twins, their children share approximately 25% of their genes on average in the case of
children of MZ twin parents (like half siblings), and 12.5% of their genes in the case of
children of DZ twin parents (like any cousins). This design is sensitive to environmental
effects within the family because the offspring of twin parents experience different nuclear
family-level factors such as parental depression (when twin parent pairs are discordant for
depression), but share extended family-level factors, including genetic factors shared among
cousins through twin parents.
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Perhaps, the most intuitive approach to analyzing the COT data is to compare offspring
outcomes of twin parents who are discordant in behaviors (D’Onforio et al., 2003;
McAdams et al., in press). For example, when twin mother pairs are discordant for
depression, offspring can be categorized into four groups: children of depressed (Group 1)
vs. nondepressed MZ mothers (Group 2), and those of depressed (Group 3) vs. nondepressed
DZ mothers (Group 4). If the rate of depression is similar across Groups 1 and 2, genetic
influences are implicated; both children inherit genetic risk for depression from maternal
side because the mothers of both children are genetically identical. In contrast, if the rate of
depression is higher in Group 1 than Group 2 (and in Group 3 than Group 4), it supports the
intergenerational transmission of depression via environmental pathways, specifically
through environmental factors that are unique to the nuclear family. This is because children
in Group 1 are exposed to the presence of a depressed mother at home (environmental
exposure) while children in Group 2 are not. Further, if the rates of depression across four
groups are similar, the role of environments shared by extended families is implicated
because the common thread that makes cousins similar — regardless of differences in genetic
relatedness or genetic risk toward depression — is environmental factors that are shared
among extended family members.

Finding from the COT studies from the United States (Silberg et al., 2010), Australia (Singh
et al., 2011), and Sweden (Class et al., 2012) have supported environmental mechanisms
explaining the familial aggregation of depression. Applying this unique design to a Swedish
sample, Class et al. (2012) recently reported that associations between paternal depressive
symptoms and adolescent offspring-perceived self-competence (a known correlate of
depression) most likely reflect nuclear family-level environmental factors. The detected
effect of paternal depression as an environmental risk factor is consistent with the findings
from the aforementioned adoption study with older children (Tully et al., 2008). Taken
together, the findings from COT studies are consistent with those from adoption studies in
two regards; that both types of study support an environmental mechanism for the
intergenerational transmission of depression, and that paternal depression emerges as an
environmental risk factor for older children.

Although many studies have identified significant associations between parental depression
and child outcomes, fewer have explored the extent to which these links are explained by
environmental mechanisms after accounting for genetic effects. This review focused on
studies designed to separate environmental and genetic contributions to child adjustment,
including adoption, IVF, and children of twins studies. These studies indicate that maternal
depression is associated with children’s outcomes through environmental pathways. In the
studies reviewed, maternal depression was consistently associated with a wide array of child
outcomes beginning in early childhood, including child psychiatric disorders (e.g.,
depression, anxiety, conduct disorders), adjustment problems (internalizing and
externalizing problems), academic and peer problems, and early correlates of
psychopathology (attention control, fussiness, vulnerability to stress) beginning as early as 9
months of age. Some evidence suggests that the environmental effects of maternal
depression can persist into young adulthood. Most importantly, these associations were
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present even when potential genetic and prenatal confounds were absent or controlled.
Therefore, maternal depression is a non-specific environmental risk factor affecting a
multitude of developmental outcomes in children starting in very early childhood. This
observation is consistent with the idea of multifinality, whereby a single risk factor might
lead to heterogeneous patterns of adaptation and/or maladaptation (Cicchetti and Rogosch,
1996). Interestingly, associations between paternal depression and child adjustment via
environmental pathways during the first 5 years of life were less consistent relative to the
effects of maternal depression, but they appear to be increasingly detectable as children
become older. However, this conclusion needs to be taken with caution given the paucity of
research on paternal depression in studies that is designed to highlight environmental effects.

Discussion: Limitations, Future Directions, and Implications

Based on the results reviewed above, at least three theoretically important lines of future
research on parental depression are warranted. First and foremost, investigations into the
mechanisms underlying the environmental associations between parental depression and
child developmental outcomes are needed. Although this review detailed evidence
supporting an environmental effect of parental depression, we do not yet fully understand
how parental depression facilitates or impedes the intergenerational transmission of
(mal)adaptation. Previous work has identified potential mediators, such as alterations in the
child’s biological systems (e.g., cortisol regulation, epigenetic processes), changes in the
repertoire of behaviors and cognition through learning and modeling, and/or attachment
insecurity (for reviews, see Cummings and Davies 1994; Downey and Coyne 1990; Gelfand
and Teti 1990; Goodman and Gotlib 1999; Monk et al., 2012). Parental depression is also
known to generate other contextual challenges, such as disruption and disengagement in
parent-child relationships, disorganized home environments, interruptions in interparental
relationships, and extra-family context adversity (e.g., stressful life events, employment, and
social economic status: Cummings and Davies, 1994; Downey and Coyne, 1990; Gelfand
and Teti, 1990; Goodman et al., 2011; Shaw and Shelleby, in press). Therefore, it is likely
that chains of secondary environmental risks may partially explain the environmental effect
of parental depression. With our increasing access to evidence from studies that are capable
to parse out environmental effects of parental depression from genetic confounds, future
research is well positioned to empirically and rigorously test these environmental
hypotheses.

Additionally, there is still the open question as to children’s differential susceptibility to the
environmental aspects of parental depression. Individuals differ in their degree of sensitivity
to environmental inputs (Belsky et al., 2007; Belsky et al., 2009; Boyce and Ellis, 2005).
Thus, it is reasonable to assume that each child responds to the exposure to parental
depression differently. One potentially fruitful avenue is to examine the possibility of gene-
environment interaction (GXE). A recent perspective of human plasticity suggests that
individuals differ in their degree of susceptibility to the environment — positive or negative
environments — because of individual differences in genetic makeup (Belsky et al., 2009).
An example that is consistent with the framework of GXE comes from the Leve et al. (2010)
finding that infants of biological mothers with elevated externalizing problems had more
difficulty in disengaging attention from a frustrating task when depressed/anxious adoptive
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mothers raised them. Designs that are not only environmentally but also genetically
informative, such as adoption and COT designs, provide an additional push to move beyond
main effects of parental depression on child development.

Finally, the field still needs to further understand the impact of paternal depression on the
lives of children. In particular, it is important to contextualize the effect of paternal
depression within children’s age and developmental milestones. In this review, we observed
effects of paternal depression in older children (Class et al., 2012; Harold et al., 2011) but
not in younger children (Leve et al., 2010; Natsuaki et al., 2010; Rhoades et al., 2011). The
age-dependent association between paternal depression and child outcomes has been noted
in previous meta-analysis (Connell and Goodman, 2002), but we lack the direct answer as to
why this might be the case. Furthermore, depression in mothers and fathers is often treated
independently in a parallel fashion, though in reality, depression of one parent may serve as
a context of the depression of other parent, and mental health of both parents may be
mutually interactive. A snapshot of this interactive process between fathers’ and mothers’
depression was observed in Laurent et al. (2013b). Results from this study found that even
though paternal depression alone was not related to young children’s functioning, its effect
became significant when combined with maternal depression. Studies that take a family
systems approach may be helpful in unpacking the role of paternal depression in the lives of
children in various ages.

Implications

The confirmation that parental depression operates as an environmental risk factor for
children’s well-being should be treated as encouraging news, as it suggests the existence of
modifiable risks in the familial transmission of depression. While we would refrain from
making specific suggestions until we further delineate the detailed environmental
mechanisms linking parental depression and child outcomes, it is warranted to conclude that
successful treatment of parental depression would not only benefit the patients themselves,
but also their children. Certainly, an accumulation of evidence suggests that treatment of
depression is a family matter.

Additionally, our review reveals that parental depression exerts its adverse effects on child
development not only when its severity reaches clinical levels (i.e., major depressive
disorders), but also when it is at much more subtle, subclinical levels. This view is reflected
in the tenets of developmental psychopathology; that is, atypical development is a deviation
or distortion from normality, and the progression from normality to clinically diagnosable
disorders takes multiple pathways and evolves over time (Cicchetti, 1993; Sroufe and
Rutter, 1984). An important clinical implication of this notion is that screening methods and
interventions that aim exclusively to serve severely depressed parents may be merely
treating the tip of the iceberg. Parents with elevated depressive symptoms (but not clinically
diagnosed as major depressive disorders) and their offspring may also benefit from
intervention efforts.
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Conclusion

Depression has a clear pattern of intergenerational transmission. Using studies conducted
over the past 5 to 10 years with a variety of novel and genetically-informed research
designs, this review provides evidence that parental depression (particularly maternal
depression) is an environmental risk factor that influences the development of children as
early as infancy and toddlerhood. Parental depression influences both typical and atypical
child development, affecting a multitude of domains of functioning in children through
environmental mechanisms. Future research is encouraged to further clarify how this
environmental risk factor influences child development and the intergenerational
transmission of depression. For this investigative endeavor, environmentally sensitive and
genetically informative designs, such as longitudinal adoption and twin studies, will be
powerful tools.

Acknowledgments

This project was supported by R01 HD042608 from NICHD, NIDA, and OBSSR, NIH, U.S. PHS (Pl Years 1-5:
David Reiss; PI Years 6-10: Leslie Leve); R01 DA020585 from NIDA, NIMH and OBSSR, NIH, U.S. PHS (PI:
Jenae Neiderhiser); and R01 MH092118 (PIs: Jenae Neiderhiser and Leslie Leve) from NIMH.

We would like to thank the birth parents and adoptive families who participated in this study and the adoption
agencies who helped with the recruitment of study participants. We gratefully acknowledge Rand Conger and Laura
Scaramella who contributed to the larger study. Special gratitude is given to Remi Cadoret, Beverly Fagot, and John
Reid who were centrally involved in this work prior to their deaths. We are also grateful for Danielle Samuels for
her contribution to an early version of this report. Finally, we hold sincere and deep respect and admiration for the
contributions of our late colleague Xiaojia Ge to this project. Dr. Ge was a close and long-time collaborator on the
Early Growth and Development Study. His contributions to this study are substantial and we will long feel the loss
of our colleague.

References

Beach SRH, Amir N. Is depression taxonic, dimensional, or both? Journal of Abnormal Psychology.
2003; 112:228-236.10.1037/0021-843.112.2.228 [PubMed: 12784832]

Belsky J, Bakermans-Kranenburg MJ, van IJzendoorn MH. For better and for worse: Differential
susceptilibility to environmental influences. Current Directions in Psychological Science. 2007;
16:300-304.

Belsky J, Jonassaint C, Pluess M, Stanton M, Brummett B, Williams R. Vulnerability genes or
plasticity genes? Molecular Psychiatry. 2009; 14:746-754. [PubMed: 19455150]

Boyce WT, Ellis BJ. Biological sensitivity to context: I. An evolutionary-developmental theory of the
origins and functions of stress reactivity. Development and Psychopathology. 2005; 17:271-301.
[PubMed: 16761546]

Cicchetti D. Developmental psychopathology: Reactions, reflections, projections. Developmental
Review. 1993; 13:471-502.

Cicchetti D, Rogosch FA. Equifinality and multifinality in developmental psychopathology.
Development and Psychopathology. 1996; 8:597-600.

Cicchetti D, Rogosch FA, Toth SL. Maternal depressive disorder and contextual risk: Contributions to
the development of attachment insecurity and behavior problems in toddlerhood. Development and
Psychopathology. 1998; 10:283-300. [PubMed: 9635225]

Class AQ, D’Onforio BM, Singh AL, Ganiban JM, Spotts EL, Lichtenstein P, et al. Current parental
depression and offspring perceived self-competence: A quasi-experimental examination. Behavioral
Genetics. 2012; 42:787-797.10.1007/s10519-012-9550-1

Connell AM, Goodman SH. The association between psychopathology in fathers versus mothers and
children’s internalizing and externalizing behavior problems: A meta-analysis. Psychological
Bulletin. 2002; 128:746-773. [PubMed: 12206193]

Clin Child Fam Psychol Rev. Author manuscript; available in PMC 2014 December 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Natsuaki et al.

Page 13

Crockenberg SC, Leerkes EM, Barrig J, PS. Predicting aggressive behavior in the third year from
infant reactivity and regulation as moderated by maternal behavior. Development and
Psychopathology. 2008; 20:37-54.10.1017/S0954579408000023 [PubMed: 18211727]

Cummings EM, Davies PT. Maternal depression and child development. Journal of Child Psychology
and Psychiatry. 1994; 35:73-112. [PubMed: 8163630]

D’Onforio BM, Turkheimer E, Eaves LJ, Corey LA, Berg K, Solaas MH, et al. The role of the
Children of TWins design in elucidating causal relations between parent characteristics and child
outcomes. Journal of Child Psychology and Psychiatry. 2003; 44:1130-1144. [PubMed:
14626455]

Downey G, Coyne JC. Children of depressed parents: An integrative review. Psychological Bulletin.
1990; 108:50-76. [PubMed: 2200073]

Eaves, LJ.; Eyesenk, H.; Martin, NG. Genes, culture, and personality: An empirical approach. London:
Academic Press; 1989.

Ehlert U, Gaab J, Heinrichs M. Psychoneuroendocrinological contributions to the etiology of
depression, posttraumatic stress disorder, and stress-related bodily disorders biological.
Psychology. 2001; 57:683-692.10.1016/S0301-0511(01)00092-8

Eley TC, Deater-Deckard K, Fombonne E, Fulker DW, Plomin R. An adoption study of depressive
symptoms in middle childhood. Journal of Child Psychology and Psychiatry. 1998; 39:337-345.
[PubMed: 9670089]

Field T, Diego M, Hernandez-Reif M. Prenatal depression effects on the fetus and newborn: A review.
Infant Behavior and Development. 2006; 29:445-455.10.1016/j.infbeh.2006.03.003 [PubMed:
17138297]

Gelfand DM, Teti DM. The effects of maternal depression on children. Clinical Psychology Review.
1990; 10:329-353.

Goodman SH, Gotlib IH. Risk for psychopathology in the children of depressed mothers: A
developmental model for understanding mechanisms of transmission. Psychological Review.
1999; 106(3):458-490. [PubMed: 10467895]

Goodman SH, Rouse MH, Connell AM, Broth MR, Hall CM, Heyward D. Maternal depression and
child psychopathology: A meta-analytic review. Clinical Child and Family Psychology Review.
2011; 14:1-27.10.1007/s10567-010-0080-1 [PubMed: 21052833]

Guerry JD, Hastings PD. In search of HPA axis dysregulation in child and adolescent depression.
Clinical Child and Family Psychology Review. 2011; 14:135-160.10.1007/s10567-011-0084-5
[PubMed: 21290178]

Harold GT, Leve LD, Barrett D, Elam K, Neiderhiser JM, Natsuaki MN, et al. Biological and rearing
mother influences on child ADHD symptoms: Revisiting the developmental interface between
nature and nurture. Journal of Child Psychology and Psychiatry. 2013; 54:1038-1046.10.1111/
jcpp.12100 [PubMed: 24007415]

Harold GT, Rice F, Hay D, Boivin M, van den Bree M, Thapar A. Familial transmission of depression
and antisocial behaivor symptoms: Disentangling the contribution of inherited and environmental
factors and testing the mediating role of parenting. Psychological Medicine. 2011; 41:1175-
1185.10.1017/S0033291710001753 [PubMed: 20860866]

Horwitz BN, Neiderhiser JM. Gene - Environment Interplay, Family Relationships, and Child
Adjustment. Journal of Marriage and the Family. 2011; 73(4):804-816.10.1111/j.
1741-3737.2011.00846.x [PubMed: 22162877]

Kerr DCR, Leve LD, Harold GT, Natsuaki MN, Neiderhiser JM, Shaw DS, et al. Influences of
biological and adoptive mothers’ depression and antisocial behaivor on adoptee’s early behavior
trajectories. Journal of Abnormal Child Psychology. 2013; 41:723-734.10.1007/
$10802-013-9711-6 [PubMed: 23408036]

Laurent HK, Leve LD, Neiderhiser JM, Natsuaki MN, Shaw DS, Fisher PA, et al. Effects of parental
depressive symptoms on child adjustment moderated by hypothalamic pituitary adrenal activity:
Within- and between-family risk. Child Development. 2013a; 84:528-542.10.1111/j.
1467-8624.2012.01859.x [PubMed: 23013523]

Laurent HK, Leve LD, Neiderhiser JM, Natsuaki MN, Shaw DS, Harold GT, et al. Effects of prenatal
and postnatal parent depressive symptoms on adopted child HPA regulation: Independent and

Clin Child Fam Psychol Rev. Author manuscript; available in PMC 2014 December 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Natsuaki et al.

Page 14

moderated influences. Developmental Psychology. 2013b; 49(5):876-886.10.1037/a0028800
[PubMed: 22686176]

Leve LD, Kerr DCR, Shaw DS, Ge X, Neiderhiser JM, Scaramella LV, et al. Infant pathways to
externalizing behavior: Evidence of genotype X environment interactions. Child Development.
2010; 81:340-356. [PubMed: 20331671]

Leve LD, Neiderhiser JM, Shaw DS, Ganiban JM, Natsuaki MN, Reiss D. The Early Growth and
Development Study: A prospective adoption design of child behaiovrs from birth through middle
childhood. Twin Research and Human Genetics. 2013; 16:412-423.10.1017/thg.2012.126
[PubMed: 23218244]

Lewis G, Rice F, Harold GT, Caollishaw S, Thapar A. Investigating environmental links between
parent depression and child depressive/anxiety symptoms using an assisted conception design.
Journal of the American Academy of Child & Adolescent Psychiatry. 2011; 50:451-459.10.1016/
j.jaac.2011.01015 [PubMed: 21515194]

Lundy B, Jones NA, Field T, Nearing G, Devalos M, Pietro PA, et al. Prenatal depression effects on
neonates. Infant Behavior and Development. 1999; 22:119-129.

Luoma, I.; Tamminen, T.; Kaukonen, P.; Laippala, P.; Puura, K.; Salmelin, R., et al. Longitudinal
study of maternal depressive symptoms and child well-being. 2001.

Marmostein NR, lacono WG, McGue M. Associations between substance use disorders and major
depression in parents and late adolescent-emerging adult offsping: An adoption study. Addiction.
2012; 107:1695-1973.10.1111/j.1360-0443.2012.03934.x

McAdams TA, Neiderhiser JM, Rijsdijk FV, Narusyte J, Lichtenstein P, Eley TC. Disentangling
environmental effects from genetic confounds in the parent-child relationship: A systematic
review of Children-of-Twin studies. Psychological Bulletin. (in press).

McGuffin P, Katz R. The genetics of depression and manic depressive disorder. British Journal of
Psychiatry. 1989; 155:294-304. [PubMed: 2692760]

Monk C, Spicer J, Champagne FA. Linking prenatal maternal adversity to developmental outcomes in
infants: the role of epigenetic pathways. Development and Psychopathology. 2012; 24(4):1361—
1376.10.1017/S0954579412000764 [PubMed: 23062303]

Natsuaki MN, Ge X, Leve LD, Neiderhiser JM, Shaw DS, Conger RD, et al. Genetic liability,
environment, and the development of fussiness in toddlers: The roles of maternal depression and
parental responsiveness. Developmental Psychology. 2010; 46:1147-1158. [PubMed: 20822229]

Nolen-Hoeksema S, Parker LE, Larson J. Ruminative coping with depressed mood following loss.
Journal of Personality and Social Psychology. 1994; 67:92-102. [PubMed: 8046585]

Olino TM, Pettit JW, Klein DN, Allen NB, Seeley JR, Lewinsohn PM. Influence of parental and
grandparental major depressive disorder on behavior problems in early childhood: A three-
geeration study. Journal of American Academy of Child and Adolescent Psychiatry. 2008; 47:53—
60.10.1097/chi.0b013e31815a6ae6

Paulson JF, Bazemore SD. Prenatal and postpartum depression in fathers and its association with
maternal depression. JAMA. 2010; 303:1961-1969. [PubMed: 20483973]

Pemberton CK, Neiderhiser JM, Leve LD, Natsuaki MN, Shaw DS, Reiss D, et al. Influence of
parental depressive symptoms on adopted toddler behaviors: An emerging developmental cascade
of genetic and environmental effects. Development and Psychopathology. 2010; 22:803-818.
[PubMed: 20883583]

Phares V. Where’s Poppa?: The relative lack of attention to the role of fathers in child and adolescent
psychopathology. American Psychologist. 1992; 47:656-664. [PubMed: 1642375]

Phares V, Compas B. The role of fathers in child and adolescent psychopathology: Make a room for
daddy. Psychological Bulletin. 1992; 111:387-412. [PubMed: 1594718]

Plomin R, DeFries JC, Loehlin JC. Genotype-environment interaction and correlation in the analysis of
human behaivor. Psychological Bulletin. 1977; 84:309-322. [PubMed: 557211]

Rhoades KA, Leve LD, Harold GT, Neiderhiser JM, Shaw DS, Reiss D. Longitudinal pathways from
marital hostility to child anger during toddlerhood: genetic susceptibility and indirect effects via
harsh parenting. Journal of Family Psychology. 2011; 25(2):282-291.10.1037/a0022886 [PubMed:
21480707]

Clin Child Fam Psychol Rev. Author manuscript; available in PMC 2014 December 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Natsuaki et al.

Page 15

Rice F, Harold G, Thaper A. The genetic aetiology of childhood depression: A review. Journal of
Child Psychology and Psychiatry. 2002; 43:65-79. [PubMed: 11848337]

Rice F, Harold GT, Boivin J, van den Bree M, Hay DF, Thapar A. The links between prenatal stress
and offspring development and psychopathology: Disentangling environmental and inherited
influences. Psychological Medicine. 2010; 40(2):335-345.10.1017/S0033291709005911
[PubMed: 19476689]

Runyan DK, Curtis PA, Hunter WM, Black MM, Kotch JB, Bangdiwala S, et al. LONGSCAN: A
consortium for longitudinal studies of maltreatment and the life course of children. Aggression and
Violent Behavior. 1998; 3:275-285.10.1016/S1359-1789(96)00027-4

Rutter, M. Genes and Behavior: Nature-nurture interplay explained. Malden, MA: Blackwell
Publishing; 2006.

Rutter M, Moffitt TE, Caspi A. Gene-environment interplay and psychopathology: multiple varieties
but real effects. Journal of Child Psychology and Psychiatry. 2006; 47:226-261. [PubMed:
16492258]

Rutter M, Pickles A, Murray R, Eaves LJ. Testing hypotheses on specific environmental causal effects
on behavior. Psychological Bulletin. 2001; 127(3):291-324. [PubMed: 11393298]

Rutter M, Sonuga-Barke EJ, Castle J. . Investigating the impact of early institutional deprivation on
development: Background and research strategy of the English and Romanian Adoptees (ERA)
study. Monographs of the Society for Research in Child Development. 2007; 75:1-20.10.1111/j.
1540-5834.2010.00548.x [PubMed: 20500631]

Shaw DS, Connell A, Dishion TJ, Wilson MN, Gardner F. Improvements in maternal depression as a
mediator of intervention effects on early childhood problem behaivor. Development and
Psychopathology. 2009; 21:417-439. [PubMed: 19338691]

Shaw DS, Shelleby EC. Early-onset conduct problems: Intersection of conduct problems and poverty.
Annual Review of Clinical Psychology. (in press).

Silberg J, Maes H, Eaves LJ. Genetic and environmental influences on the transmission of parental
depression to children’s depression and conduct disturbance: An extended Children of Twins
study. The Journal of Child Psychology and Psychiatry. 2010; 51:734-744.10.1111Jj.
1469-7610.2010.02205.x

Singh AL, D’Onforio BM, Slutske WS, Turkheimer E, Emery RE, Harden KP, et al. Parental
depression and offspring psychopathology: A children of twins study. Psychological Medicine.
2011; 41:1385-1395.10.1017/S0033291710002059 [PubMed: 21054918]

Sroufe LA, Rutter M. The domain of developmental psychopathology. Child Development. 1984;
55:17-29. [PubMed: 6705619]

Sullivan PF, Neale MC, Kendler KS. Genetic epidemiology of major depression: Review and meta-
analysis. American Journal of Psychiatry. 2000; 157:1552-1562. [PubMed: 11007705]

Thapar A, Collishaw S, Pine DS, Thapar AK. Depression in Adolescence. The Lancet.
2012:379.10.1016/S0140-6736(11)60871-4

Thapar A, Harold GT, Rice F, Ge X, Boivin J, Hay D, et al. Do intrauterine or genetic infuences
explain the foetal origins of chronic disease? A ovel experimental method for disentangling
effects. BMC Medical Research Methodlogy. 2007:7.10.1186/1471-2288-7-25

Tully EC, lacono WG, McGue M. An adoption study of parental depression as an environmental
liability for adolescent depression and childhood disruptive disorders. American Journal of
Psychiatry. 2008; 165:1148-1154. [PubMed: 18558644]

Wachs TD, Black MM, Engle PL. Maternal depression: A global threat to children’s health,
development, and behavior and to human rights. Child Development Perspectives. 2009; 3:51-59.

Zeanah CH, Nelson CB, Fox NA, Smyke AT, Marshall P, Parker SW, et al. Designing research to
study the effects of institutionalization on brain and behavioral development: The Bucharest Early
Intervention Project. Development and Psychopathology. 2003; 15:885-907.10.1017/
S0954579403000452 [PubMed: 14984131]

Clin Child Fam Psychol Rev. Author manuscript; available in PMC 2014 December 01.



Page 16

Natsuaki et al.

S10J98} [aN9)
-Aj1wey papualxa 1o d1aush
10 1uspuadapul suoeldosse

Bunidsyyo-1ayres ay L

SUOIBID0SSe
Bunidsyyo-1ayrow ayy paurejdxs onausb paseys

(uoissaidap Jeusared pue [eulsrew

USBMIBQ UOIOUNSIP OU) UOISSaIdap JO UOISSILUSURI) [EJUSLUUOIIAUS 10y Loddns

(uoissaidap Jeutared pue |eulsrew

USBMIBQ UONDUNSIP OU) UOISSaIdap JO UOISSILISURIY [EJUSLUUOIIAUS 0y Loddng

SIA9T 9oua)adwo9-§|3S
sIkgz dan
SIK T swoldwAs anissaidag

swoldwAs anissaidag

dan

swodwAs anissaidag

(€A TN 1ERERN o)

(T702) "B 38 YBUIS

(0102) " 38 Buaqis

S3IPNIS SUIM L JO UBIpIIYD

su

su

su

su

VIN

LNIJ0} [O0SII0D X 3
1X3 40} 10s1I0D X 3

108448 UIBI\|

su

su

VIN
su

QHQV U0 19343 Ule

(Aa1xue pliys pue ssans [ereuaid
UsaMIaq ul| 8yl Buiielpaw osfe) 199143 Ul

Aisianpe

paJeys-Ajiwe) Ag J0} paluN0IIL J0U) 198448 UIRA
(Bunuared Aq 1o} pajunodde J0U) 198448 UIRIA

su

ow gT abe 1e | X3 pue 1 NJ 40} 19313 UIR\

(uorssaidap 4v) Ix (uorssaidap INVY) 3

1X3 10} |0S1M02 X 3
1 NI J0J 108} UlR\

108448 UIBIA|
109443 UIRIN

Ix (swa|qoud Buizifeussxa ING) 9 1088 U

swoldwAs
P11y Jo Loda [eularew uo 199118 Ure|

AdIN U0 133)J8 utelN
@d pue ‘ado ‘adiA uo 18ys uley

0T swoldwAs ABIxuy
sIkg swoldwAs anissaidag
sIk9 swodwAs anissaidaq

ow gt 196Uy
ow ¥G-8T 1X3 pue INI
ow 5 |osiiod
ow ¥6-8T 1X3 pue LNI
ow /g 1X3
ow 8T SSaUISSNS
ow 6 uonusny
SIkzT-1 swoldwAs anIssaidap/snoIxuy

sIA 6T and ‘anv ‘an ‘adi
siA¥T  ans‘aHav 'ad ‘ado ‘aaw

pIyd2

8y} 01 parejalun Ajjeanauab sjuaied
10} swoldwAs Aaixue/anissaidap
[euJalew 03 ainsodxa [e1eulsod

pI1yo 8y} 0} parejalun Ajjeansuab
sjuated Joy swoldwAs anissaidag

P11Y2 8y 0} parejaiun Ajjeansusb
syuared 1oy swordwAs anissaidaq

swoldwAs anissaidag dv
swoydwAs anissaidaq INY

swoydwAs anlssaidaq dv

swoldwAs anissaidaq dv
swoldwAs anlssaidaq dv

swoydwAs sAlssaidaq dv

(swoidwAs A1a1xue pue anissaidap)

uonenbaIsAg aAndalY dv

wis1on0INaN
ddiN dv
ddn dv

(0T02) 18 10 901y

(TT02) Te 19 sima]

(T102) Je 18 ploseH
(TT02) "Ie 19 Sepoyy
(€702) "Te 30 1133
(eETOZ) "B 19 JUBINE]

(9€T02) "[e 18 JUBINe]
(0T02) "[e 18 UoMaqUIad
(0T02) "2 18 DiensieN

(0T02) "2 18 BN3T

(866T) "[e 18 A313
(2T02) ‘Ie 18 uIgIsowie|
(8002) "le 18 AlINL

sa1pms uondopy

uoissa Idap
reuJored uo sbuipui

uossa Jdap feuerew uo sbuipui4

Pl Jo by SOLUOOINO PIIYD

(uorssa idop reius fed) 3

salpnis

NIH-PA Author Manuscript

$10843 2118U35) WOJJ UOISSaldaq [eIuaied JO S198443 [LIUBLLIUOIIAUT 81[0S] .Y SaIpMS

T alqel

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Clin Child Fam Psychol Rev. Author manuscript; available in PMC 2014 December 01.



Page 17

Natsuaki et al.

‘swordwiAs Buizijeusaixa = | X3 ‘swordwAs Buizijeussiul
= NI ‘18pJosIp asn Sigeuued = gND ‘4apIOoSIp ash |oyodje = ANV ‘dduspuadap aunodiu = @N ‘1apJosIp asn aouelsgns = NS :4apJosIp 191ap uonuaNe = HAYV ‘1apJosIp 19Npuod = g9 ‘1apJosip aduelsap
leuonisoddo = g@o :1apJosip anissaidap Jofew = QQIA ‘seduaniul ai3sush = 9 ‘JuswuoiAua = 3 ((s)iualed [ea1bojoiq = 49 ‘Jayies aandope = 4 ‘aylow aandope = NV ‘(s)wuased aandope = 4 910N

NIH-PA Author Manuscript NIH-PA Author Manuscript NIH-PA Author Manuscript

Clin Child Fam Psychol Rev. Author manuscript; available in PMC 2014 December 01.





