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Studies of the role of the early environment in shaping children’s risk for anxiety problems have produced mixed results. It is possible that
inconsistencies in previous findings result from a lack of consideration of a putative role for inherited influences moderators on the impact of early
experiences. Early inherited influences not only contribute to vulnerabilities for anxiety problems throughout the lifespan, but can also modulate
the ways that the early environment impacts child outcomes. In the current study, we tested the effects of child-centered parenting behaviors on
putative anxiety risk in young children who differed in levels of inherited vulnerability. We tested this using a parent–offspring adoption design and
a sample in which risk for anxiety problems and parenting behaviors were assessed in both mothers and fathers. Inherited influences on anxiety
problems were assessed as anxiety symptoms in biological parents. Child-centered parenting was observed in adoptive mothers and fathers when
children were 9 months old. Social inhibition, an early temperament marker of anxiety risk, was observed at child ages 9 and 18 months. Inherited
influences on anxiety problems moderated the link between paternal child-centered parenting during infancy and social inhibition in toddlerhood.
For children whose birth parents reported high levels of anxiety symptoms, greater child-centered parenting in adoptive fathers was related to
greater social inhibition 9 months later. For children whose birth parents reported low levels of anxiety symptoms, greater child-centered parenting
in adoptive fathers was related to less social inhibition across the same period.
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Introduction

Social inhibition, defined as withdrawal and reduced activity in
novel social contexts, is an earlymarker of risk for the development
of anxiety problems.1–3 Social inhibition is typically negatively
linked to child-centered parenting behaviors, which emphasize
parental responsiveness, engagement and the anticipation of
children’s needs, moods and desires; however, the direction of this
association is inconsistent.4–7 Developmental theory depicts
parents as early scaffolds that shape children’s outcomes.28 Such
postulates largely ignore the reciprocal influence of child-based
characteristics on behaviors in parents.8–10 The absence of child-
based effects may help to explain discrepancies in the direction of
association between child-centered parenting, which combines
traditional definitions of parental sensitivity, responsivity and
involvement, with child outcomes. For example, levels of inherited

vulnerability in children (e.g. the propensity to be socially
inhibited) may modulate effects of the early environment to
predict outcomes such as social inhibition.11–13 Consistent with
this notion, highly child-centered behaviors may be detrimental
for more vulnerable children to the degree that they preclude the
development of independent self-regulation. In the current study,
we used a parent–offspring adoption design to test whether early
inherited influences on anxiety problems moderated associations
between child-centered parenting and social inhibition during
infancy.

Social inhibition and risk for anxiety problems

Temperament describes a rubric of constitutionally based
behavioral phenomena from which predictions about links
between early individual differences and developmental
outcomes can be cast.14 Inhibited temperament, manifest
as high levels of reactivity and avoidance of novelty,15,16 is a
risk factor for the development of anxiety problems, with
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higher levels of inhibition in infancy associated with more
symptoms of social anxiety.1,3,6,17 Because early inhibition is
most robustly associated with risk for social anxiety problems,17

we and others have focused on social inhibition, or inhibited
behaviors in contexts of social novelty,18–20 as a marker of
early risk. As expected, social inhibition during infancy shows
positive associations with risk for the development of social
anxiety symptoms.19,21,22 This definition of social inhibition
overlaps, both in characterization and in predicted outcomes,
with additional markers of risk for anxiety problems in young
children.23,24

Child-centered parenting, inhibition and anxiety risk

Despite demonstrated prediction, the correspondence between
early inhibition and high levels of anxiety symptoms is low to
moderate from infancy through middle childhood.25 This
lower-than-expected stability has resulted in efforts to identify
potential moderators of the association between early inhibi-
tion and later anxiety problems. A small subset of research
has examined associations between parenting behaviors and
emerging inhibition.5 Findings suggest that child-centered
parenting, which we view as a broad construct comprising
traditional definitions of involved, responsive and supportive
behaviors, tends to be negatively associated with inhibition
during infancy4,6 and anxiety symptoms in inhibited
toddlers.26,27 Although these associations may, too, be
reciprocal, the primary theoretical framework for their
interpretation characterizes caregivers as scaffolds for the
development of regulatory behaviors in children.28 From this
perspective, parents recognize and seize opportunities to teach
their children how to appropriately regulate inhibition, which
diminishes the severity of inhibited behaviors and long-term
risk for anxiety problems. Such a pathway to positive outcomes
is likely to be most visible when parent behaviors are keenly
attuned to the needs of the child.29

In some instances, child-centered behaviors also appear
to exacerbate early inhibition.5,7 Temperamentally reactive
infants who experienced more child-centered parenting
behaviors were behaviorally inhibited as toddlers,7 an associa-
tion not observed among less reactive infants. Perhaps most
surprisingly, greater sensitivity (attunement of parent
behavior to child needs) and positive affect (expressed positive
emotion) in fathers was associated with higher levels of
inhibition 1 year later. Again, the lens for interpreting this
finding focuses on parents as facilitators of developing
regulatory skills in their children.4 Arcus et al.56 have suggested
that such patterns of effects reflect parents’ acceptance of, rather
than efforts to change, children’s inabilities to cope in negative
contexts. That is, for inhibited children in particular, it is
possible that parents’ attunement to and focus on the child’s
high levels of fear may interfere with, rather than promote,
children’s development of independent strategies for regulating
fearfulness16 and increase long-term risk for internalizing
problems.30

Heritable child characteristics modulate effects of parental
behaviors

Findings such as those described above naturally suggest that
children’s own characteristics may modulate the effects
of parents’ child-centered behaviors. For example, sensitive
parents are often characterized as attuning their own behaviors
to the behavior of their child. However, as described, the degree
to which this is beneficial for the child’s long-term adjustment
may depend on the child’s own characteristics. Mothers of
anxious children show very high levels of child focus on their
child when their children experience negative affect31 and may
take on the task of regulating the child’s negativity for him/her,
understanding that the child cannot do so alone. Although this
behavior would be highly responsive to and focused on the
child’s immediate needs, there is evidence that a more
contextually insensitive, less attuned response may be more
beneficial for inhibited children over time, forcing practice with
the regulation of fear and negativity.7 In this way, the child’s
own characteristics play a crucial role in determining whether
parent behaviors lead to beneficial or detrimental outcomes
over time.
To our knowledge, only one report has shown that low and

high levels of child-centered behavior are differentially associated
with anxiety symptoms in children based on levels of inhibition.
A cross-sectional study byMount et al.32 reported that for toddlers
low in early inhibition, greater parent sensitivity, a measure
including child-centered behaviors, was associated with fewer
anxiety symptoms. For toddlers high in early inhibition, greater
parent sensitivity predicted more anxiety symptoms. These results
support the idea that infant temperament plays an important role
in the degree to which child-centered behaviors in parents prove
beneficial for children’s anxious behaviors.
Surprisingly, the possibility that heritable factors may moderate

the degree to which child-centered parenting behaviors are adap-
tive or maladaptive has not been directly examined. Inherited
biological factors appear to contribute to internalizing problems,
including social inhibition, from early life. Profiles reflecting
developmental pathways of social fear between 6 and 36 months
of age are roughly 40% heritable33 and covariation among infants’
observed and parent-reported inhibition to strangers may
be entirely attributable to genetic factors.34 Similar levels of
heritability for socially inhibited behaviors have been reported in
older children35 and adults.36 Thus, children of anxious birth
parents may inherit a propensity to develop anxiety problems,
manifest early in life as social inhibition. In the same way,
nonanxious birth parents may transmit, through heritable factors,
a low risk for the development of anxiety problems in their
offspring.
Inherited liabilities for anxiety problems are not only trans-

mitted to offspring, but may also influence maternal and
paternal behaviors, typically thought of as ‘environmental’
influences on child outcomes, through evocative effects on
parenting. For example, at least one study has shown that
mothers displayed less warmth and granted less autonomy to
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anxious relative to nonanxious children.37 That such effects
were observed regardless of mothers’ own levels of anxiety
suggests that anxious children may elicit more negative
parenting behaviors than do nonanxious children. If the same
heritable factors influence both parenting behaviors and
children’s levels of social inhibition, it is not possible to disentangle
environmental from inherited effects using traditional research
designs. This impossibility arises because children and parents
share the same heritable liabilities and early environment. In a
parent–offspring adoption design, however, such influences are
distinct because adoptive parents raise children to whom they are
genetically unrelated and birth parents are not part of the rearing
environment. Because only adoptive parents provide the adopted
child’s rearing environment, associations between adoptive par-
ents’ characteristics and the child’s behavior are best explained as
environmental. Similarly, when appropriate prenatal factors are
controlled, associations between birth parent characteristics and
child behavior are best explained as heritable influences.38 The
current study used a parent–offspring adoption design to test
whether inherited characteristics moderated the association
between child-centered parenting and social inhibition across
infancy and toddlerhood.

Prenatal influences on child outcomes

In addition to biological factors, the parent–offspring adoption
design enables the examination of a range of prenatal environ-
mental influences on child development that are independent
from early parenting. For example, substance use, physical
ailments and toxin exposure in birth mothers during pregnancy
have been positively associated with maladjustment in young
children.39–41 Of particular importance for the current study,
these prenatal risk factors showed small but significant positive
associations with children’s withdrawal and emotional reactivity
as early as the toddler years.39 While such factors need to be
controlled to appropriately test heritable factors as moderators
associations between child-centered parenting and child
outcomes, it is also possible that they represent independent
influences on the early environment and child outcomes. Yet,
few studies have explicitly tested the contributions of prenatal
factors to developing social inhibition in children. A parent–
offspring adoption design provides an ideal opportunity to test
this possibility given that prenatal factors are not confounded
with the early environment. Therefore, as an additional test of
early influences on child outcomes, prenatal substance use,
medical problems, and toxin exposure were included in the
current study as both covariates of the proposed moderation and
as exploratory predictors of the impact of prenatal factors on the
development of social inhibition.

Maternal and paternal caregiving

Finally, it merits consideration that inconsistencies in previous
work may result from inadequate assessments of the parenting
environment. To date, research has largely excluded fathers
from studies of parenting despite the idea that fathers comprise

a part of the early parenting environment for a large number
of children. A recent meta-analysis of studies of attachment
suggested that child-centered behaviors functioned similarly in
fathers and mothers.42 One can, then, imagine instances in
which children may experience only limited occasions of warm,
sensitive, responsive interactions with one parent, but a large
number of these types of interactions with another parent
which buffer against negative outcomes. Similarly, given that
both maternal and paternal symptoms are associated with risk
for the development of anxiety problems,43 it is possible that
chronic exposure to two anxious parents enhances risk relative
to being reared by only one anxious parent. On the other hand,
if the impact of child-centered parenting is not equal across
parents, the possibility that modulating effects exist may be
ruled out. Based on this possibility, we also examined fathers’
parenting in the current work. Given a relative absence of
research on fathers in the extant literature, we conducted
separate tests for mothers and fathers in the current report to
test whether parenting behaviors in mothers and fathers impact
children in the same ways. Differences in findings for maternal
and paternal behaviors were tested using a multi-group
comparison.

The current study

We tested whether inherited influences on risk for anxiety
problems moderated the association between child-centered
parenting behaviors and early social inhibition. Based on the
extant literature, we hypothesized that greater child-centered
behavior during infancy would be associated with lower levels
of social inhibition in toddlers whose birth parents were low in
anxiety. We also hypothesized that greater child-centered
behavior during infancy would be associated with greater social
inhibition in toddlers whose birth parents were high in anxiety.
We expected that these associations would not be significantly
different in mothers and fathers.
We also conducted exploratory analyses of the impact

of a broad range of pregnancy complications on developing
social inhibition in young children. Consistent with a small
amount of past research, we expected that more pregnancy
complications would be associated with greater levels of social
inhibition.

Method

Participants

Participants were drawn from the Early Growth and Develop-
ment Study (EGDS).38 EGDS is a multisite longitudinal study
of 561 physically healthy, domestically adopted children in the
United States and their birth and adoptive parents collected in
two cohorts. In order to participate, the following criteria had
to be met: (1) the adoption placement was domestic, (2) infants
were placed in their adoptive homes within 3 months of birth,
(3) infants were placed with an unrelated adoptive family,
(4) infants had no known major medical conditions such as
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extreme prematurity or extensive medical surgeries and (5) the
birth and adoptive parents read or understood English at the
8th-grade level. Given questions about potential differences
between the effects of maternal and paternal parenting, parti-
cipants were limited to families with two heterosexual parents
(n = 503). Fathers in families who were included in data
analyses showed slightly fewer child-centered behaviors than
fathers of families who were not included (t = 2.10, P< 0.05,
d = 0.33). Similarly, excluded families were more highly edu-
cated than included families (mothers: t = 2.92, P< 0.01,
d = 0.48; fathers: t = 2.54, P< 0.05, d = 0.45). Included
families did not differ from excluded families on any other
study variables.

The majority (70.1%) of birth mothers were Caucasian
(African-American = 13.3%, American Indian or Alaska
Native = 2.5%, Asian = 1.8%, Native Hawaiian or Pacific
Islander = 0.2%, Hispanic or Latina = 6.7%, more than 1
race = 4.9%, unknown/did not report = 0.5%), as were birth
fathers (Caucasian = 69.9%, African-American = 11.5%,
American Indian or Alaska Native = 0.5%, Native Hawaiian
or Pacific Islander = 0.5%, Hispanic or Latino = 9.6%, more
than 1 race = 4.8%, unknown/did not report = 3.3%). Most
birth parents had completed at least a high school degree and
earned between $15,001 and $25,000 (birth mothers) or
$25,001 and $40,000 (birth fathers) annually.

The majority (91.8%) of adoptive mothers were Caucasian
(African-American = 3.9%, American Indian or Alaska
Native = 0.2%, Asian = 0.9%, Hispanic or Latina = 2%,
more than 1 race = 0.9%, unknown/did not report = 0.4%),
as were adoptive fathers (Caucasian = 90.4%, African-
American = 4.9%, Asian = 0.5%, Native Hawaiian or Pacific
Islander = 0.5%, Hispanic or Latino = 1.6%, more than 1
race = 1.1%, unknown/did not report = 1.6%). Median
values suggested that most adoptive parents had completed
at least a 4-year college degree and earned between $25,001
and $40,000 (adoptive mothers) or $70,001 and $100,000
(adoptive fathers) annually. Eligible families who enrolled in
the study did not differ from those who declined on education
level, income or age. Infants were placed in adoptive homes a
mean of 6.19 days after birth (S.D. = 12.45). Full details of the
EGDS design, recruitment procedures and sample can be
found elsewhere.38

Procedure and measures

As a part of the EGDS design, children, their birth parents and
their adoptive parents participated in multiple assessments across
the infant and toddler period. Trained research assistants visited
the homes of children and their adoptive parents when children
were 9 and 18 months of age. Adoptive parents also completed
questionnaires at the time of the home visits. Birth parents were
contacted by phone to complete a number of screenings and
questionnaires when adopted children were between roughly
5 and 18 months of age (birth mothers: M = 5.96, S.D. = 2.60;
birth fathers: M = 18.66, S.D. = 4.75).

Heritable influences: birth parent anxiety symptoms

Anxiety symptoms in birth mothers (n = 497) and birth
fathers (n = 170) were assessed via self-report using the total
number of symptoms reported on the Beck Anxiety Inventory
(BAI)44 when children were 3–6 months of age. Birth parents
were asked to indicate the degree to which they experienced
symptoms of anxiety on a four-point scale (1 = not at all,
4 = severely). Individual items were summed to create an
overall score of anxiety symptoms for each participant. Reliability
of the BAI total problems scale was for high for both birth
mothers (α = 0.91) and birth fathers (α = 0.88). BAI scores
from 0 to 7 are interpreted as minimal anxiety, 8–15 as mild
anxiety, 16–25 as moderate anxiety and 26–63 as severe anxiety.
For birth mothers, scores of overall anxiety ranged from 0 to 52
(n = 497,M = 9.92, S.D. = 9.10). For birth fathers, scores of
overall anxiety ranged from 0 to 38 (n = 170, M = 8.20,
S.D. = 8.23). Scores of overall anxiety for birth mothers and
birth fathers were not significantly correlated (r = 0.10,
P> 0.10). However, because parents contribute equally to the
genetic makeup of their biological children, we chose to con-
ceptualize inherited risk for anxiety symptoms in adoptive
children as the maximum number of anxiety symptoms in birth
mothers and birth fathers. For cases for which no birth father
data were available, heritable influences reflect birth mother
influences only.

Early environment: observed child-centered behaviors

As previously stated, we view child-centered parenting as a
broad construct that encompasses traditional definitions of
involved, responsive and sensitive parenting – each of which
has been associated with childhood fear and inhibition in past
research. During the home visit when children were 9 months
of age, adoptive parents each participated in a 3-min teaching
activity with their infant. For this, each parent was given a
puzzle (moms: stacking blocks and rings; dads: shape sorter)
and told that the task was for the child to solve the puzzles.
Parents were told that the child should complete the task on
his/her own, but that parents could offer help if it became
necessary.
Videotapes of the teaching tasks were scored for child-

centered behaviors according to a previously established coding
scheme.45 Child-centered behavior was coded when the par-
ent’s verbal and nonverbal behaviors toward the child met the
following characteristics: (1) displayed an awareness of the
child’s needs, moods, interests and capabilities, (2) anticipated
the child’s needs, (3) were well-timed and appropriate with the
child’s behavior and mood and (4) were responsive to the
child’s behavior and vocalizations. Ratings were made on a
nine-point scale ranging from not at all characteristic (1) to
mainly characteristic (9) of parents’ behaviors. Roughly 20% of
cases were double coded to establish reliability. Coding reli-
abilities were high for both adoptive mothers (r = 0.90) and
adoptive fathers (r = 0.89). Scores of child-centered behaviors
for mothers (n = 436, M = 5.91, S.D. = 1.66) were greater
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than scores for fathers (n = 436, M = 5.52, S.D. = 1.75;
t(435) = 3.72, P< 0.01, d = 0.23). Therefore, although
scores of child-centered behaviors for mothers and fathers were
significantly correlated (r = 0.21, P< 0.01), we examined
child-centered parenting separately for adoptive mothers and
adoptive fathers.

Adoptive parent anxiety symptoms

Levels of adoptive parent anxiety symptoms were assessed via
self-report using the BAI44 when children were 9 months of
age. Adoptive mothers and adoptive fathers were asked to
indicate the degree to which they experienced different symp-
toms of anxiety on a four-point scale (1 = not at all,
4 = severely). Individual items were summed to create an
overall score of anxiety symptoms. Reliability of the BAI total
problems scale was for high for adoptive mothers (α = 0.75)
and adoptive fathers (α = 0.73). For adoptive mothers, scores
of overall anxiety ranged from 0 to 21 (n = 496, M = 3.82,
S.D. = 3.60). For adoptive fathers, scores of overall anxiety
ranged from 0 to 19 (n = 478,M = 3.03, S.D. = 3.16). Scores
of overall anxiety for adoptive mothers and fathers were
modestly correlated (r = 0.13, P< 0.01).

Although adoptive parent anxiety symptoms were not
central to the aims of this study, including this measure in
analyses allowed for three areas of investigation. First, because it
is present in the analysis model, adoptive parent anxiety is
partialed out of other variables, allowing us to be confident
that associations between other factors are not the result of a
common link to adoptive parent anxiety. Second, including
adoptive parent anxiety symptoms allowed for a test of a
second, more distal set of environmental effects. That is, we
were able to examine the association between adoptive parent
anxiety symptoms and child social inhibition separately from
the association between adoptive parents’ child-centered
behaviors and child social inhibition. Finally, because birth
and adoptive parents were not typically in direct contact, pre-
dicting adoptive parent anxiety symptoms from our proxy of
children’s heritable risk (i.e. birth parent anxiety symptoms)
allowed for a test of evocative effects on adoptive parent
anxiety. That is, we examined whether early inherited char-
acteristics of the child other than social inhibition might evoke
anxiety symptoms in adoptive parents.

Observed social inhibition

During home visits when children were 9 and 18 months of
age, children participated in multiple episodes designed to
measure a range of behaviors associated with child functioning.
At both 9 and 18 months, the current study used an interaction
with a stranger that was designed to assess social inhibition in
infants. The interaction was comprised of four 30 s intervals.
For the first 30 s of the interaction, a stranger sat quietly and
neutrally on the floor near the child. Parents were present and
nearby, but remained uninvolved throughout the episode. For
the following 30 s, the stranger remained neutral while building

a tower of stacked cups. In the third interval, the stranger
invited the child to play. Children were given 5 s to engage in
play. If they did not, the stranger unstacked the cups. For the
final 30 s, the stranger fully interacted with the child by smiling
and encouraging him/her to participate in building and
knocking down the tower. At the end of 4min, the stranger
thanked the child and moved on to the next activity.
Videotapes of the stranger interaction were scored for

behaviors based on a previously established coding scheme.46

Infants were rated on four-point scales for their inhibition to
the stranger, inhibition of exploration, activity level and
proximity to caregiver during the episode. Scale anchors were
assigned such that higher scores indicated greater social inhi-
bition. Ratings were assigned by four independent coders.
Scores were assigned in 30-s intervals and then collapsed by
averaging scores across the interaction. Each coder was required
to achieve a minimum reliability of Pearson’s r = 0.85 with a
master coder before coding cases independently. A total of
15% of videos were double coded to calculate inter-rater
reliabilities and prevent coding drift. The mean reliability
across behaviors was r = 0.90 (9 months) and r = 0.92
(18 months). All coded behaviors were significantly correlated.
Infant social inhibition was therefore quantified as the mean
of ratings across scales.

Covariates

Pregnancy complications

Multiple self-report measures collected 5 months postpartum
were used to score pregnancy and delivery complications. Birth
mothers used a pregnancy screener and pregnancy history
calendar to report on medical aspects of pregnancy as well as
instances of substance use, toxin exposure and health compli-
cations during pregnancy. Overall risk status for the fetus was
calculated as a weighted sum of totals from individual
measures.39

Openness of adoption

Birth and adoptive parents were asked to self-report, on a
seven-point scale, the extent to which they perceived that their
adoption to be open, where openness is characterized by
contact, disclosure and communication between birth and
adoptive parents.47 Parent reports were obtained when children
were 5 (birth parents) and 9 (adoptive parents) months old.
Scores ranged from very closed (1) to very open (7). The
standardized mean of ratings from birth mothers, adoptive
mothers and adoptive fathers was used to statistically control
for effects that might otherwise arise as a result of contact
between birth and adoptive parents (M = 0.03, S.D. = 0.91).

Sex of infant

Sex of infant was scored based on a dummy code system
(1 = male, 2 = female). The current sample was comprised of
57.3% males. Given some evidence that sex of child is
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associated with social inhibition15 and with parenting
behaviors,48 sex of child was used as a control variable for all
analyses.

Adoptive parent education

Levels of parent education have previously been associated with
parenting behaviors;49 for example, more educated parents are
more child-centered than less educated parents.50 Therefore,
parent education in the adoptive home was accounted for in
the current analyses. Adoptive parents self-reported their
maximum level of education on a seven-point scale ranging
from less than a high school degree (1) to graduate degree (7).

Missing data

All primary variables met the criteria of minimum covariance
coverage = 0.10 (range: 0.55–1.00). Ratings of maternal and
paternal parenting behavior were missing for 44 and 65
children, respectively. Levels of social inhibition at the
18-month assessment were missing for 194 children. Missing
data were the result of nonparticipation at a particular assess-
ment, technical difficulties and/or uncodable video.

A test of patterns of missing data suggested that data were
missing at random (MAR; Little’s MCAR χ2(165) = 165,
P< 0.01). Children with 18-month assessment data were
placed into their adoptive homes earlier (t = 2.03, P< 0.05,
d = 0.20), were less inhibited at 9 months of age (t = 2.06,
P< 0.05, d = 0.68), and had adoptive mothers (t = − 3.42,
P< 0.01, d = − 0.32) and fathers (t = − 2.53, P< 0.05,
d = − 0.25) who showed more child-centered behaviors at age
9 months than children without 18-month data. Families with
and without data on primary variables did not differ on any other
metrics. Statistical analyses were conducted inMplus, which uses a
Full Information Maximum Likelihood procedure to account for
missing data in dependent variables. This procedure is known to
produce less biased parameter estimates than a complete-cases-
only analyses and has been shown to appropriate for use with
MAR data, particularly when variables that are associated with
missingness are included in the statistical model.51

Results

Descriptive statistics and bivariate associations

Means and standard deviations for study variables are shown in
Table 1. All variables were normally distributed. On average,
birth parents reported experiencing mild anxiety, though the
full range of anxiety symptoms was present. Correlations
among study variables are presented in Table 2. Greater
maternal child-centered parenting was also associated with
greater 9-month inhibition.

Heritable factors as moderators of risk for social inhibition

We tested whether inherited influences moderated the asso-
ciation between child-centered parenting behaviors and social

inhibition using a multivariate regression model in Mplus.
Maternal child-centered parenting and paternal child-centered
parenting were tested separately, however maternal and pater-
nal models were structured in the same way. In the first
analysis, openness of adoption, placement age, adoptive parent
education and pregnancy complications served as covariates for
all other variables. Placement age and openness of adoption
were allowed to correlate, as was recommended by model
modification indices (MI> 10). Birth parent anxiety symp-
toms, adoptive parent anxiety, child-centered parenting and
previous levels of social inhibition served as primary predictors.
The interaction between child-centered parenting and birth
parent anxiety symptoms provided a test of the moderation of
effects of child-centered parenting by early inherited influences.
The full model (excluding covariates) is shown in Fig. 1.
Variables were centered prior to the creation of interaction
terms. The interaction between levels of birth parent anxiety
and child-centered parenting was not partialled out of other
variables so that results could be interpreted as main, rather
than simple, effects.52

Maternal child-centered parenting

In the model for adoptive mothers, several associations emerged
between control and primary study variables (Table 3). Only
openness of adoption predicted social inhibition in children
at age 18 months such that greater openness predicted less
inhibition over time (Fig. 2; B = − 0.13, S.E.(B) = 0.06,
P = 0.02). However, greater openness also predicted greater
anxiety in adoptive mothers (B = 0.59, S.E.(B) = 0.18,
P< 0.01). Higher levels of education in adoptive mothers
predicted more child-centered behaviors (B = 0.25, S.E.
(B) = 0.06, P< 0.01). More pregnancy complications were
associated with greater social inhibition at 9 months of age
(B = 0.06, S.E.(B) = 0.02, P = 0.02). Children’s social

Table 1. Means and standard deviations for primary variables

n Minimum Maximum M S.D.

Openness of adoption 503 −2.23 1.86 0.32 0.91
Adoptive mother education 489 2.00 7.00 5.84 1.27
Adoptive father education 476 1.00 7.00 5.57 1.46
Pregnancy complications 503 0.00 14.00 4.64 3.20
Adoptive mother child-
centered parenting

459 −4.90 3.10 0.00 1.65

Adoptive father child-
centered parenting

438 −4.51 3.49 0.00 1.75

Birth parent anxiety 503 −10.98 41.02 0.00 9.30
9-Month social inhibition 316 1.00 8.00 2.09 1.33
18-Month social inhibition 309 1.00 4.00 2.04 0.87
Adoptive mother anxiety 496 0.00 21.00 3.82 3.60
Adoptive father anxiety 478 0.00 19.00 3.03 3.16

Numbers reflect raw data. Total n male infants = 288, Total n
female infants = 215.
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inhibition showed low levels of stability between the two
assessments (B = 0.05, S.E.(B) = 0.04, P = 0.16).

Analyses including primary study variables suggested an
absence of direct heritable effects on children’s social inhibition.
That is, birth parent anxiety symptoms were not associated with
children’s social inhibition at 9 months of age (B = −0.01,
S.E.(B) = 0.01, P = 0.49) or 18 (B = 0.00, S.E.(B) = 0.01,
P = 0.53). We did, however, see evidence for evocative effects of
heritable influences on maternal child-centered parenting beha-
viors. Specifically, greater birth parent anxiety was positively
associated with adoptive mothers’ child-centered behaviors
(B = 0.02, S.E.(B) = 0.01, P = 0.02), suggesting that greater
propensities for anxiety symptoms may evoke greater

child-centered behaviors in adoptive mothers. Similarly, greater
social inhibition in children at 9 months of age was associated with
greater child centered behaviors in adoptive mothers at the same
assessment (B = 0.20 S.E.(B) = 0.08, P = 0.01).
Adoptive mother anxiety was not associated with maternal

child-centered parenting (B = 0.01, S.E.(B) = 0.02, P = 0.76),
suggesting that mothers’ anxiety was not driving child-centered
behaviors. Neither maternal child-centered parenting
(B = −0.04, S.E.(B) = 0.04, P = 0.24) nor adoptive mother
anxiety (B = 0.01, S.E.(B) = 0.01, P = 0.45) predicted children’s
social inhibition at 18 months of age, suggesting the absence of
additional environmental effects on longitudinal levels of inhibi-
tion. Similarly, the interaction between maternal child-centered
parenting and birth parent anxiety did not significantly predict
social inhibition at 18 months (B = 0.00, S.E.(B) = 0.00,
P = 0.53).

Paternal child-centered parenting

In the model for adoptive fathers (Table 4), associations among
control variables were largely similar to those found in the
model for adoptive mothers. Analyses including primary study
variables showed that, in contrast to findings for adoptive
mothers, there was no evidence for evocative effects on paternal
child-centered parenting behaviors. Neither birth parent anxi-
ety (B = 0.00, S.E.(B) = 0.01, P = 0.99), nor social inhibition
in children at 9 months of age (B = − 0.01, S.E.(B) = 0.08,
P = 0.90) was associated with child centered parenting
behaviors in adoptive fathers.
Adoptive father anxiety was not associated with levels of

child-centered parenting (B = −0.02, S.E.(B) = 0.03, P = 0.40;
Fig. 3), suggesting that paternal anxiety did not significantly
influence the use of child-centered behaviors. Neither paternal
child-centered parenting (B = − 0.01, S.E.(B) = 0.03, P = 0.75)
nor adoptive father anxiety (B = 0.02, S.E.(B) = 0.02, P = 0.22)
predicted levels of children’s social inhibition at 18 months of age.

Table 2. Correlations among primary variables

1 2 3 4 5 6 7 8 9 10 11

Openness of adoption
Sex of infant −0.07*
Adoptive mother education 0.10* 0.02
Adoptive father education 0.12** −0.04 0.30**
Pregnancy complications 0.11** 0.02 0.02 0.01
Adoptive mother child-centered parenting 0.07 −0.02 0.19** 0.08 0.06
Adoptive father child-centered parenting 0.09 0.03 0.10* 0.23** 0.11* 0.21**
Birth parent anxiety 0.07* −0.02 −0.15** 0.07 0.10** 0.09+ 0.03
9-Month social inhibition −0.03 −0.00 −0.01 −0.02 0.12** 0.13* −0.01 −0.03
18-Month social inhibition −0.14** −0.05 −0.04 −0.07 −0.02 −0.08 −0.07 0.01 0.09*
Adoptive mother anxiety 0.14** 0.06 −0.04 0.06 0.04 0.00 0.04 0.04 −0.02 0.02
Adoptive father anxiety −0.02 0.00 −0.01 0.03 0.01 −0.03 −0.02 −0.05 −0.01 0.06 0.13**

+P< 0.10, *P< 0.05, **P< 0.01.

Child Social 
Inhibition

(9 months) 

Adoptive Parent 
Anxiety

Child-centered 
Parenting 
Behaviors 

Birth Parent 
Anxiety 

Child-centered 
Parenting X Birth 

Parent Anxiety 

Child Social 
Inhibition

(18 months) 

Fig 1 . Full model for data analysis. Note: Covariates included
openness of adoption, sex of child, age at placement, adoptive parent
level of education, and pregnancy complications. Covariates were
regressed on every study variable depicted in the model (but were
excluded from the figure for ease of interpretation).
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However, social inhibition at 18 months was significantly
predicted by an interaction between birth parent anxiety
and child-centered behaviors in adoptive fathers (B = 0.01,
S.E.(B) = 0.00, P = 0.01).

Following the suggestions of Aiken and West,52 this inter-
action was probed by examining the simple slope of child-
centered parenting at low (−1 S.D.) and high (+1 S.D.) levels of
birth parent anxiety symptoms. Examining the interaction in
this manner revealed that when birth parent anxiety symptoms
were low, greater child-centered behavior in adoptive fathers at
9 months of age was related to less social inhibition in children
at 18 months (B = − 0.10, S.E.(B) = 0.04, P = 0.02).

In contrast, when birth parent anxiety symptoms were high,
greater child-centered behavior in adoptive fathers at 9 months
of age was marginally associated with greater social inhibition
in children at age 18 months (B = 0.08, S.E.(B) = 0.05,
P = 0.07). Noting that a probe at high levels of birth parent
anxiety corresponded to only moderate levels of birth parent
risk, we added an additional probe at +2 S.D., which corre-
sponded to severe levels of anxiety in birth parents. Consistent
with expectations for a standard distribution, roughly 6% of
birth mothers (n = 31 of 497) and 3.5% (n = 6 of 170) of
birth fathers with available data had BAI scores that met or
exceeded the threshold for severe anxiety. This additional test

Table 3. Structural Equation Model Results for Primary Outcomes: Mothers

Unstandardized B Standardized β P

Outcome: 18-month social inhibition
Covariates
Openness of adoption −0.13 (0.06) −0.14 (0.06) 0.02
Sex of infant −0.11 (0.10) −0.06 (0.06) 0.28
Adoptive parent education −0.01 (0.04) −0.01 (0.06) 0.82
Pregnancy complications −0.01 (0.02) −0.02 (0.06) 0.70

Primary variable
Child-centered parenting −0.04 (0.04) −0.08 (0.07) 0.24
Birth parent anxiety 0.00 (0.01) 0.04 (0.06) 0.53
Child-centered parenting× birth parent anxiety 0.00 (0.00) 0.04 (0.06) 0.53
9-Month social inhibition 0.05 (0.04) 0.08 (0.06) 0.16
Maternal anxiety 0.01 (0.01) 0.04 (0.06) 0.45

Outcome: child-centered parenting
Covariates
Openness of adoption 0.08 (0.09) 0.04 (0.05) 0.37
Sex of infant −0.09 (0.15) −0.03 (0.05) 0.56
Adoptive parent education 0.25 (0.06) 0.20 (0.05) <0.01
Pregnancy complications 0.01 (0.02) 0.02 (0.05) 0.66

Primary variables
Birth parent anxiety 0.02 (0.01) 0.11 (0.05) 0.02
9-Month social inhibition 0.20 (0.08) 0.16 (0.06) 0.01
Maternal anxiety 0.01 (0.02) 0.02 (0.05) 0.76

Outcome: 9-month social inhibition
Covariates
Openness of adoption −0.05 (0.09) −0.04 (0.06) 0.53
Sex of infant −0.04 (0.15) −0.01 (0.06) 0.82
Adoptive parent education −0.00 (0.06) −0.00 (0.06) 0.99
Pregnancy complications 0.06 (0.02) 0.13 (0.06) 0.02

Primary variables
Birth parent anxiety −0.01 (0.01) −0.04 (0.06) 0.49
Maternal anxiety −0.01 (0.02) −0.01 (0.06) 0.81

Outcome: maternal anxiety
Covariates
Openness of adoption 0.59 (0.18) 0.15 (0.05) <0.01
Sex of infant 0.61 (0.33) 0.08 (0.05) 0.06
Adoptive parent education −0.15 (0.13) −0.05 (0.05) 0.23
Pregnancy complications 0.02 (0.05) 0.02 (0.05) 0.63

Primary variables
Birth parent anxiety 0.01 (0.02) 0.03 (0.05) 0.48

n = 489; Numbers outside of parentheses are parameter estimates, numbers inside parentheses are S.E.s.
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revealed a positive association between child-centered beha-
viors in adoptive fathers and children’s social inhibition at age
18 months (B = 0.16, S.E.(B) = 0.06, P = 0.01).

As a final probe of the interaction, we tested for regions of
significance for the pattern of results reported above. The regions
of significance testing procedure described by Hayes and
Matthes53 uses the Johnson-Neyman technique to mathemati-
cally derive the point(s) along the range of the moderator variable
(birth parent anxiety) where a focal predictor (child-focused
parenting) transitions between statistical significance and
nonsignificance based on the critical t-value associated with
α (P<0.05). This analysis identified a significant (P<0.05)
negative association between child-focused parenting and social
inhibition when birth parents reported levels of anxiety below
7.47 (B = − 0.06, S.E.(B) = 0.03, P = 0.05). In contrast,
paternal child-focused parenting was positively associated with
social inhibition (P<0.05) when birth parents reported levels of
anxiety greater than 32.90 (B = 0.17, S.E.(B) = 0.09, P = 0.05).

Multi-group analysis

In order to test the significance of apparent differences in
findings for adoptive mothers and fathers, a final model was
examined that constrained each of the estimated paths in the

final model to be equal across groups. This analysis tested
whether the apparent differences in the findings for adoptive
mothers and fathers were statistically significant. Overall fit was
not significantly decreased in the constrained model (Δdf =
35, Δχ2 = 37.83, P> 0.10), suggesting that the size of the
moderated effect did not differ for adoptive mothers and
fathers.

Discussion

We found that inherited influences on risk for anxiety pro-
blems moderated the link between child-centered behaviors in
infancy and social inhibition in toddlerhood for adoptive
fathers but not adoptive mothers. When birth parent anxiety
was low, indicating putatively low levels of inherited risk, more
paternal child-centered behaviors during infancy predicted less
social inhibition during toddlerhood. This finding is consistent
with traditional ideas about the acquisition of self-regulation;
specifically, this pattern of results suggests that paternal inter-
ventions on behalf of an infant can not only aid in the regula-
tion of distress, but may also provide opportunities to foster the
child’s ability to regulate independently and promote healthy
development.28

In contrast, when birth parent anxiety was high, indicating
putatively high (i.e. severe) levels of inherited risk for anxiety
problems, more paternal child-centered behaviors during
infancy predicted greater social inhibition at 18 months of age.
This pattern of results supports previous suggestions that
parental behaviors frequently viewed as sensitive or protective
may be detrimental under certain conditions. For example,
parents who can readily anticipate the conditions under which
children will become distressed may be more likely to employ
protective parenting behaviors.54,55 Although potentially
effective at regulating short-term distress, frequent parental
interventions may deprive children of opportunities to practice
and fully develop self-regulatory skills.28,56 Consistent with
this, greater accuracy in predicting distress is associated both
with greater numbers of protective behaviors and greater social
inhibition in children over time.54

Child-based differences in the direction of the association
between child-centered behaviors and social inhibition reflects
a goodness-of-fit mechanism of gene-environment interaction.12

While such a pattern is consistent with expectations for
child-centered parenting and social inhibition based on the
extant literature, it is important to note that this pattern is not
observed for parenting and child adjustment more broadly. For
example, previous work in this sample has shown that more
structured parenting is associated with fewer behavior problems
for children whose birth parents reported higher levels of mental
health problems.57 In contrast, responsive parenting appeared to
serve as a protective factor against the development of social
wariness for children whose biological mothers met diagnostic
criteria for social phobia.6 It will be important for future work to
identify the levels at which discrete parenting behaviors shift
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Inhibition
(9 months)

Maternal
Anxiety

Child-centered 
Parenting 
Behaviors 

Birth Parent 
Anxiety 

Child-centered 
Parenting X Birth 

Parent Anxiety 
Child Social

Inhibition
(18 months)

B = 0.02*, β = 0.11* 

B = 0.20*,
β = 0.16* 

Fig 2. Maternal child-centered parenting and social inhibition.
Note: n = 489, root mean square error of approximation
(RMSEA) = 0.07 [95% CI: 0.04, 0.09], standardized root mean
square residual (SRMR) = 0.03. Nonsignificant paths are not
shown. Solid lines are significant at *P< 0.05. Control covariates
included openness of adoption, sex of child, age at placement,
adoptive parent level of education and pregnancy complications.
Covariates were regressed on every study variable depicted in the
model (but were excluded from the figure for ease of interpretation).
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from being adaptive to potentially harmful based on child
characteristics.

Although our multi-group test suggested that the size of the
moderated effect did not differ for mothers and fathers, overall
patterns of effects were unique in the maternal and paternal
models. Why might some mechanisms of fit differ for mothers
relative to fathers? There is evidence that fathers are involved
with their children in ways that are distinct from mothers.58–60

Specifically, paternal behaviors appear to present greater num-
bers of expectancy violations for young children, which require
children to negotiate novelty and ambiguity in the early social
environment.59 Fathers also spend more time in physical play

(e.g. bouncing, lifting) with infants relative to mothers.61

Paternal tendencies to engage in idiosyncratic play activities
make important and unique contributions to children’s early
development,62,63 while mothers initiate similar cognitive and
physical challenges in other ways. Thus, neither a paternal nor
maternal approach is obviously superior, but the two might be
viewed as qualitatively distinct.60

Indeed paternal behaviors have been shown to predict child
outcomes independently from maternal behaviors, under-
scoring the uniqueness rather than overlap of these constructs.
Retrospective reports of parenting suggest that levels of paternal
affection and discipline during childhood moderate influences

Table 4. Structural equation model results for primary outcomes: fathers

Unstandardized Standardized P

Outcome: 18-month social inhibition
Covariates
Openness of adoption −0.13 (0.05) −0.14 (0.06) 0.02
Sex of infant −0.06 (0.10) −0.04 (0.06) 0.54
Adoptive parent education −0.03 (0.03) −0.05 (0.06) 0.42
Pregnancy complications −0.01 (0.02) −0.03 (0.06) 0.61

Primary variables
Child-centered parenting −0.01 (0.03) −0.02 (0.06) 0.75
Birth parent anxiety 0.01 (0.01) 0.06 (0.06) 0.29
Child-centered parenting× birth parent anxiety 0.01 (0.00) 0.19 (0.07) 0.01
9-Month social inhibition 0.06 (0.04) 0.10 (0.06) 0.08
Paternal anxiety 0.02 (0.02) 0.07 (0.06) 0.22

Outcome: child-centered parenting
Covariates
Openness of adoption 0.09 (0.09) 0.05 (0.05) 0.33
Sex of infant 0.11 (0.16) 0.03 (0.05) 0.52
Adoptive parent education 0.27 (0.06) 0.23 (0.05) < 0.01
Pregnancy complications 0.02 (0.03) 0.11 (0.05) 0.02

Primary variables
Birth parent anxiety 0.00 (0.01) 0.00 (0.05) 0.99
9-Month social inhibition −0.01 (0.08) −0.01 (0.06) 0.90
Paternal anxiety −0.02 (0.03) −0.04 (0.05) 0.40

Outcome: 9-month social inhibition
Covariates
Openness of adoption −0.07 (0.08) −0.05 (0.06) 0.43
Sex of infant 0.00 (0.15) 0.00 (0.06) 0.99
Adoptive parent education −0.01 (0.05) −0.01 (0.06) 0.87
Pregnancy complications 0.06 (0.02) 0.13 (0.06) 0.02

Primary variables
Birth parent anxiety −0.01 (0.01) −0.04 (0.06) 0.47
Paternal anxiety −0.01 (0.02) −0.02 (0.06) 0.71

Outcome: paternal anxiety
Covariates
Openness of adoption −0.09 (0.16) −0.03 (0.05) 0.57

Sex of infant 0.08 (0.29) 0.01 (0.05) 0.79
Adoptive parent education 0.08 (0.06) 0.04 (0.05) 0.45
Pregnancy complications 0.02 (0.05) 0.02 (0.05) 0.67

Primary variables
Birth parent anxiety −0.02 (0.02) −0.06 (0.05) 0.22

n = 476; Numbers outside of parentheses are parameter estimates, numbers inside parentheses are S.E.s.
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on adult internalizing symptoms.64 Paternal sensitive parenting
during infancy also contributes to aspects of children’s self-
regulation independent from maternal behaviors,65 although
this influence appeared not to extend beyond toddlerhood.
Relatively recent research also suggests that fathers’ pre- and
postnatal depressive symptoms predict early and middle
childhood psychopathology independently of maternal
symptoms.66 Thus, fathers appear to make unique contributions
to children’s early socioemotional development. Heightened
exposure to paternal symptoms and parenting behaviors may be
independent influences, operating through unique pathways, on
children’s mental health.

Paternal behaviors likely impact child outcomes through
perturbations of biological systems linked to self-regulation.
Similar to the current study, Hastings et al. (2008)67 found that
the impact of fathers’, but not mothers’, parenting on children’s
anxious behaviors was dependent on biologically based pro-
cesses of regulation. Researchers speculated on the possibility
that a pattern of direct effects for maternal behaviors but
moderated effects for fathers may result from differences in
interactions with caregivers. Specifically, they postulated that
interactions with fathers may be more context-specific and
thereby subject to greater influence from child-based factors
that impact state regulation. Our findings, which also show
direct associations between maternal parenting and both birth
parent anxiety and concurrent wariness in children, support the
idea that mothers are responsive to children’s characteristics.

This conclusion is tentative based on our inability to determine
the direction of effects for contemporaneous measures, but are
in line with prior notions that maternal and paternal behaviors
operate through distinct mechanisms in association with child
outcomes.
An alternative possibility is that differences in patterns of

effects for mothers and fathers reflect differences in primary and
secondary caregiver roles rather than differences in maternal
and paternal behaviors per se. Paternal involvement in childcare
continues to increase,62 with roughly 20% of fathers reporting
roles as primary caregivers for their children in 2011 (U.S.
Census, 2011). Recent research has suggested that patterns of
neural activity in caregivers reflect roles as primary and
secondary caregivers rather than roles as mothers and fathers.68

The number of fathers serving as primary caregivers in the
current sample is small, limiting power to test this possibility
directly. However, this will be important to keep in mind in the
interpretation of our results and in the planning of future
research.
We did not observe any evidence for direct heritable effects

of birth parent anxiety on children’s social inhibition. Direct
heritable effects linking parent symptoms to early anxious
behaviors in children, measured through an assessment of
parent-reported symptoms, are similarly absent from past
reports.6,19 However, anxious behaviors in parents have been
directly associated with levels of anxiety risk in infants.69,70 This
suggests that assessments of discrete behaviors may be most
informative for deriving levels of early risk for anxiety problems.
Finally, in a set of exploratory analyses, we found evidence

for associations between prenatal risk and both child and parent
behaviors. Birth parents’ reports of pregnancy complications
were positively associated with both birth parent anxiety
symptoms and levels of social inhibition in toddlers. As direct
associations between birth mother anxiety and pregnancy
complications have not been consistently observed,71,72 it may
be the case that obstetric complications reflect a mechanism by
which maternal anxiety leads to more negative outcomes in
infants. Nonetheless, it will be critical for future research to test
the degree to which other parent- and child-based factors may
moderate such an association.

Limitations

The current study may be limited in the generalizability of
conclusions made regarding low levels of child-centered beha-
viors on the development of behavioral inhibition. Given the
screenings that are in place for parents who wish to adopt, it is
unlikely that the lowest levels of child-centered parenting
would have been observed in our sample. In fact, one might
expect that extremely low levels of child-centered behavior
would be detrimental for all infants. It will be important for
future work to include parents reflecting the full spectrum of
child-centered behaviors. Generalizability may also be limited if
levels of anxiety differ for birth parents who do (v. do not)
choose to put their children up for adoption. That is, if birth
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B = 0.01*, β = 0.19* 
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Fig 3. Paternal child-centered parenting and social inhibition.
Note: n = 476, root mean square error of approximation
(RMSEA) = 0.05 [95% CI: 0.02, 0.07], SRMR = 0.03.
Nonsignificant paths are not shown. Dashed lines are significant at
+P< 0.10, solid lines are significant at *P<0.05. Covariates
included openness of adoption, sex of child, age at placement,
adoptive parent level of education and pregnancy complications.
Covariates were regressed on every study variable depicted in the
model (but were excluded from the figure for ease of interpretation).

612 R. J. Brooker et al.

https://doi.org/10.1017/S204017441600043X Published online by Cambridge University Press

https://doi.org/10.1017/S204017441600043X


parents who choose to put their child up for adoption are
generally more anxious than birth parents who do not make
this decision, our sample may be relatively high risk in nature.
Additional data from a sample of birth parents matched on
demographic and other key variables would be needed to say
definitively if this is the case.

The current work also does not specify the mechanism by
which child-centered behaviors in parents play a role in the
development of social inhibition. Although many of the studies
discussed above implicate a role for self-regulatory skills, such
behaviors were not included in the current work. Elucidating
the mechanisms through which parent behaviors come to
impact child outcomes will be critical for advancing childhood
programs of prevention and intervention.

Third, although tasks were selected to be equal in task
difficulty, mothers and fathers did not complete the same tasks
with their child. This element of the study was necessary in
order to eliminate within-child practice effects. However,
it does introduce the possibility that, if one task was more
difficult, it may have led to mean level differences in parenting
behaviors as reported in the current study. If such differences
also led to restricted variability in child-centered parenting for
mothers, they may further explain the nonsignificant interac-
tion between mothers’ child-centered parenting and birth
parent anxiety. We are reassured that roughly equivalent levels
of variability are observed for parenting behaviors in our data.
However, task differences reflect a potential limitation of the
current work.

Fourth, our study did not directly assess the proportion of time
or types of activities in which adoptive fathers were typically
engaged with their infant. Previous studies have suggested
that fathers may affect child outcomes through both direct
mechanisms – such as face-to-face interactions – and indirect
mechanisms – such as via fathers’ interactions with mothers.60

Thus, it is difficult to derive a quantitative measure of the degree
to which fathers may have the potential to influence child
outcomes. It will be of value for future research to characterize the
quantity and quality of ‘typical’ father–infant interactions with
infants in order to further understand the effects reported here.

Finally, although this work is unique in its inclusion of data
from both birth mothers and birth fathers, there was a high
proportion of missing data from birth fathers. Thus, it is pos-
sible that heritable liabilities most fully reflect maternal-based
characteristics in the sample as a whole. Further work that
includes equal proportions of data from birth mothers and
birth fathers will be necessary to determine more fully capture
heritable risk.

Conclusions

Furthermore, our results underscore previous assertions that ‘fit’
between child-based characteristics and the early environment is a
critical factor in shaping child outcomes from very early in life.
Specifically, we used a genetically informative design to show that
heritable characteristics in children moderated the association

between paternal child-centered parenting during infancy and
levels of social inhibition during toddlerhood. This work offers
evidence that inherited factors may be important to consider in
work that investigates the effects of parent behaviors and child
outcomes, particularly examinations of early risk for anxiety
problems in the form of social inhibition.
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