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Abstract

Temperament was examined as a moderator of maternal parenting behaviors, including warmth,
negativity, autonomy granting, and guidance. Observations of parenting and questionnaire
measures of temperament and adjustment were obtained from a community sample (N=214; ages
8-12). Trajectories of depression and anxiety were assessed across 3 years. The pattern of
parenting as a predictor of internalizing symptoms depended on temperament. Maternal negativity
predicted increases in depression for children low in fear. Effortful control moderated sensitivity
to maternal negativity, autonomy granting, and guidance. Children low in effortful control
reported more symptoms in the presence of negative or poor-fitting parenting. The results support
differential responding, but also suggest that temperament may render children vulnerable for the
development of problems regardless of parenting.
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Research indicates that parenting and children’s temperament are risk factors that might
influence the development of internalizing symptoms. Although each factor is important in
shaping the trajectory of children’s adjustment, models examining each as an individual
determinant of development may be simplistic. Rather, children might vary in their
sensitivity to parents’ behaviors depending on their emotionality and self-regulation (Wachs
1991). A greater understanding of the emergence of internalizing problems may be gained
by examining how specific temperament dimensions moderate the relation of parenting to
internalizing symptoms, thereby clarifying models of differential responding. Further, this
study examined predictors of commonalities and differences in the trajectories of depression
and anxiety during pre-adolescence. The use of latent growth models provides an expanded
understanding of parenting-by-temperament interactions in predicting the course of
internalizing symptoms.

© Springer Science+Business Media, LLC 2011
Correspondence to: Cara J. Kiff, cj ki f f @w. edu.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Kiff et al.

Page 2

Risk Factors in the Development of Internalizing Problems

Parenting

Parenting and children’s temperament characteristics are two important risk factors in the
development and maintenance of internalizing problems. Because depression and anxiety
are correlated and often co-occur, researchers frequently investigate depression and anxiety
as a single domain of problems, internalizing symptoms, implying that these disorders are
not differentiated in childhood. However, researchers have been able to distinctly classify
children as depressed or anxious suggesting differences in etiology. There are also
differences in the core emotional components of each, including low positive affect or
sadness for depression and fear for anxiety (e.g., Brandy and Kendall 1992). It may be
important to identify processes that distinguish the development of anxiety and depression
(Miller et al. 2009).

The development of internalizing problems has been linked with specific parenting
behaviors including negativity, hostility and over-control (Rapee 1997), each of which may
differentially relate to depression and anxiety. Parental rejection may be more strongly
related to children’s depression, whereas parental control behaviors may be more specific to
anxiety (McLeod et al. 2007; Rapee 1997). Specifically, parenting that is less warm or more
rejecting relates to depression (Muris et al. 2001). Parental control is conceptualized along
multiple dimensions, including guidance and autonomy granting. Guidance facilitates
children’s competent navigation of tasks (Dennis 2006) and may promote emotion
regulation and problem solving. Autonomy granting is the degree to which parents allow or
restrict children’s independence (Silk et al. 2003). A meta-analysis revealed a large effect
size for the relation between low autonomy and anxiety (McLeod, et al. 2007). Further,
guidance and autonomy granting may be particularly important during the transition to
adolescence, as children increase in their independence (Barber 1996).

Temperament

Temperament is defined as physiologically-based individual differences in reactivity and
self-regulation that are genetically based, stable, and yet shaped by experience (Rothbart and
Bates 2006). Temperament is an important predictor of psychopathology. Aspects of
emotionality are unique risk factors for depression and anxiety. Specifically, the tripartite
model (see De Bolle and De Fruyt 2010) suggests that negative emotionality confers risk for
internalizing disorders generally, whereas low positive affect is a vulnerability for
depression (Albano et al. 2003). Notably, the construct of negative emotionality includes
fearfulness and irritability, which originate from distinct motivational systems (see
Derryberry and Rothbart 1997). Further, each may operate differently in predicting anxiety
and depression, as fearfulness may be a unique risk factor for anxiety (Muris 2006), whereas
irritability may confer risk for psychopathology more generally (Rothbart and Bates 2006).
As for regulation, effortful control, which includes inhibitory control and attention
regulation (Rothbart et al. 2001), has been linked to the emergence of psychopathology,
including depression and anxiety (Muris et al. 2008).

Models of Differential Responding

A bioecological model underlies several theories that posit how children’s temperamental
characteristics lead to variation in sensitivity to rearing behaviors. One such model is a
vulnerability model, which suggests that children with a particular temperament
characteristic are more likely to develop adjustment problems despite low contextual risk
(Nigg 2006). Alternatively, a diathesis-stress model proposes differential responding to
parenting such that temperament exacerbates the effects of other risk factors, increasing the
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adverse impact of risk (Ingram and Luxton 2005). Goodness-of-fit models suggest that
adjustment stems from the match between individuals’ characteristics and environmental
demands (Lerner and Lerner 1994). However, other models make more nuanced predictions.
In particular, biological sensitivity to context purports that some individuals are highly
permeable or susceptible to environmental conditions, positive or negative, while others are
largely unaffected by environmental circumstance (Boyce and Ellis 2005). Belsky’s
differential susceptibility hypothesis posits that children with temperamental vulnerabilities
will be more sensitive to parenting, benefitting more from positive parenting and being more
adversely affected by negative parenting (Belsky and Pluess 2009). Thus, children with
temperamental vulnerabilities will flounder in the face of negative parenting and flourish in
the presence of positive parenting. Notably, consideration of this framework in this study is
specific to models of developmental psychopathology, as aspects of positive adjustment
were not tested.

Mounting evidence suggests that models of differential responding may be important in
explaining parenting and temperament as predictors of children’s internalizing problems.
Several studies support the interaction of fear and parenting behaviors in predicting
symptoms, with some evidence for both vulnerability and differential responding models. In
a study of early childhood, increases in internalizing symptoms were uniquely observed in
boys high in fear and negative emotionality. However, these increasing trajectories were
attenuated when mothers were high in negative control, suggesting a counterintuitive
protective role for negativity (Gilliom and Shaw 2004). In cross-sectional studies with older
children, support has also been demonstrated for differential responding based on
fearfulness. Parental over-involvement and harsh discipline were positively related to
depression for fearful, school-age boys (Colder et al. 1997). In preadolescent youth,
perceptions of maternal rejection related to higher depressive symptoms for fearful girls.
However, parental warmth and overprotection did not interact with fear, which instead
presented a vulnerability for depressive symptoms (Oldehinkel et al. 2006). In these studies
of internalizing problems, fearless children were not differentially sensitive to parenting.

There has been mixed support or children’s differential responding across levels of
temperamental irritability. Irritable distress did not interact with parental negativity in a
sample of school-age children (Morris et al. 2002). Conversely, in preadolescents irritability
was related to higher depressive symptoms when parents were perceived as low in warmth
(Oldehinkel et al. 2006). This pattern was unique to children high in irritability. More
support has been demonstrated for variations in sensitivity to maternal control. In a small
sample of school children, psychological control was related to higher internalizing
symptoms only for children high in irritability (Morris et al. 2002). Similarly, in
preadolescents, high irritability combined with high maternal overprotection was related to
more depressive symptoms. Further, the pattern of results was largely consistent with
Belsky’s differential susceptibly hypothesis, suggesting that easily frustrated children may
be more sensitive to negative parenting. Notably, gender did not moderate these interactions
(Oldehinkel et al. 2006).

Few studies have examined the moderating effects of positive affect and effortful control.
Positive affect conditioned children’s sensitivity to parenting, as rejection was cross-
sectionally related to depressive symptoms for children low in positive affect (Lengua et al.
2000). Only one study has examined parenting interacting with effortful control to predict
internalizing problems, and the interaction was not significant (Morris et al. 2002).
However, this study used a small sample and cross-sectional design. Overall, fear, irritability
and positive affect appear to render some children sensitive to parenting. However,
relatively few studies have examined differential responding in predicting internalizing
problems.
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This Study

Method

Participants

Emerging research suggests that the relation of parenting to children’s internalizing
problems is likely to be moderated by children’s temperament. Yet most studies have used
cross-sectional designs, few have considered internalizing problems, and none has examined
trajectories of anxiety and depressive symptoms. The present study used latent growth
models to test the direct and moderated relation of parenting and temperament on the
development and course of internalizing symptoms. Further, anxiety and depression were
examined separately to identify differences in relations with parenting and temperament,
potentially highlighting distinct pathways and enhance models of developmental
psychopathology.

Specifically, we tested whether the relations of parenting to changes in depression and
anxiety symptoms were moderated by children’s fear, irritability, positive affect, and
effortful control. We hypothesized that maternal parenting would predict children’s
depression and anxiety symptoms. Guided by theory and research (Rapee 1997), low
maternal warmth was expected to more strongly predict depression while high maternal
control was expected to more strongly predict anxiety. In addition, we hypothesized that
child temperament would moderate associations of parenting with symptoms, demonstrating
support for differential responding to parenting. We expected that children with high fear or
irritability, or low positive affect or effortful control would be more susceptible to negative
parenting (e.g., low warmth, autonomy granting, and guidance or high negativity) showing
increases in or the maintenance of symptoms.

Participants were a community-based sample of 214 children and their mothers who were
assessed during in-home interviews at three time points, each separated by 1 year. Time 1
interviews began when children were in the 3rd through 5th grades (M=9.48 years, SD=1.01,
range = 8-12). The sample included 56% female children (n=121). Participants were
recruited through children’s public school classrooms. Selected schools represented a variety
of sociodemographic characteristics of the Pacific Northwest urban area surrounding the
university. Approximately 1,280 information forms were distributed to 59 classrooms in 13
schools; 697 families returned the form with 313 indicating interest. The target sample size
for this study was about 200 families. If there was more than one child per family in the
target grades, one child was randomly selected to participate. Children with developmental
disabilities (except learning disabilities) and families not fluent in English were excluded
from the study to ensure adequate comprehension of the questionnaire measures. A female
primary caregiver was required to participate, whereas a male caregiver’s participation was
optional. Only data from the interviews of the female caregivers and children were used in
the current study.

Annual family income was evenly distributed with approximately 11% of families earning
less than 20,000 per year, 20% between 21,000 and 40,000, 17% between 41,000 and
60,000, 17% between 61,000 and 80,000, 19% between 81,000 and 100,000, and 16% above
100,000. The sample included 16% African American, 3% Asian American, 70% European
American, 4% Latino or Hispanic, 2% Native American, and 5% children with multiple
ethnic or racial backgrounds. Mothers were generally well educated with a modal level of
educational attainment at a college or university graduate. Seventy percent of families
consisted of two-parent households.
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Attrition was low with 91.6% of participants remaining at Time 3. Missing data (n=4) at
time 1 was due to technical problems and is therefore missing at random. Participants with
missing data on any variable at times 2 or 3 were compared to those with complete data on
all variables: demographics (child sex and age, family income, maternal depression),
parenting (warmth, negativity, autonomy granting, guidance and structure), temperament
(fear, irritability, positive affect, effortful control), and outcomes (depression and anxiety).
The t tests indicated that participants with any missing data (n=25) differed from those with
no missing data (n=189) only on income (missing, M=4.92, SD=3.03; no missing, M=6.87,
SD=3.15, t (208) = 2.86, p<0.01). However, the relation of income to missingness was a
small effect (r=—0.195, p<0.01) and did not reach previously cited thresholds for
introducing substantial bias (e.g., r>0.40; see Collins et al. 2001) suggesting little bias was
introduced due to missing data.

Structured 2.5-hour interviews were conducted in families’ homes during which the parent-
child interaction tasks were recorded and questionnaire measures were administered. After
confidentiality was explained, mothers signed informed consent forms and children signed
assent forms indicating that children’s responses would not be shared with their mothers
unless there was concern about child safety (i.e., high level of depression, suicidal ideation,
or child abuse). Dyads participated in a series of parent—child interaction tasks administered
by trained interviewers and video-recorded for later observational coding. Following the
interaction tasks, mother and child participants were interviewed individually (in separate
rooms when possible) by trained interviewers. Questionnaire measures were administered
orally, with the interviewers reading instructions and all items to participants in order to
minimize errors in interpretation and address potential problems with literacy in parents and
children. Dyads were scheduled for subsequent assessments approximately 1 (M=1.04,
SD=0.11) and 2 (M=2.00, SD=0.15) years after their initial assessment. Families received
$40 compensation for participating at Time 1, with the compensation increasing by $10 each
additional year the families participated.

Covariates—Previous research has linked family income and maternal depression with
parenting and children’s adjustment. Therefore, these variables were examined as potential
covariates. Income was reported by mothers as the family’s average annual income from all
sources at Time 1. Maternal self-report of depressive symptoms was gathered on the 20-item
Center for Epidemiologic Studies Depression Scale (CES-D; Radloff 1977; o for the current
sample = 0.91). Responses were provided on a 4-point scale (0 = never to 3 = often).

Gender differences in mean levels of temperament (girls higher in fear and EC, boys more
irritable; Else-Quest et al. 2006) and internalizing disorders have been reported. However,
consistent gender-moderated relations with adjustment have not emerged (Rothbart and
Bates 2006). The onset of gender differences in internalizing disorders is unclear, with some
estimates in early adolescence (Gullone et al. 2001) and others in mid-adolescence (Hankin
et al. 1998). Therefore, gender was covaried in all models.

Parenting Behaviors—Maternal parenting behaviors were measured at Time 1 during
two 5-minute parent—child interaction tasks (Lindahl and Malik 2000). The first task aimed
to sample behavior during a neutral interaction. Dyads were asked to discuss the child’s day
at and after school. In the second task, the dyad was asked to discuss and attempt to resolve
a recent conflict. Each participant was given a list of six common parent—child conflict
domains (e.g., chores, homework, etc.) and asked to circle all areas that had been the subject
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of recent disagreement. The interviewer then selected a domain endorsed by both the parent
and child.

Subsequently, the parent—child interaction tasks were coded for mothers’ warmth,
negativity, guidance and structuring, and autonomy granting (Cowan and Cowan 1992;
Lindahl and Malik 2000). Global codes were assigned from a 5-point Likert scale (1 = little
or no behavior to 5 = highest level of maternal behavior). The coding manual is available
upon request from the second author. Reliability was assessed by double coding 20% of
videotapes. Intra-class correlations (ICC) for each parenting behavior are reported below.
Global codes for maternal warmth (ICC = 0.94) indicated the degree of positivity expressed
by the mother including her degree of affection, smiling, and laughter. Maternal negativity
(ICC =0.93) measured the overall negative tone or level of tension expressed by the mother
including clear expression of frustration, anger, irritation, and hostility. Guidance and
structure (ICC = 0.89) assessed the overall level of guidance, outlining, and expectation
explanation about the task provided by the mother. Low scores indicated a lack of planning
and expectation, whereas, high scores reflected mothers clearly outlining and providing
suggestions for navigating the conversations. Mothers who over-structured the task received
a low score on the next dimension, autonomy granting. Maternal autonomy granting (ICC =
0.94) captured parental behaviors that facilitate a range of the child’s autonomous
expression. Low scores reflected maternal behavior that served to control and monopolize
the conversation. High scores reflected the encouragement of autonomous participation
while still maintaining a parental role. In an effort to increase the amount of maternal
behavior sampled and capture behaviors across different emotional contexts, codes were
aggregated across the discussion of the day and conflict resolution tasks, using a mean
weighted sum to compute a single indicator for each parenting behavior. Maternal behaviors
across tasks were significantly and moderately correlated in the expected directions (rs
ranged from 0.38 to 0.65).

Child Temperament—Fear, irritability, positive affect, and effortful control were
assessed using combined parent and child report questionnaire measures at Time 1.
Questionnaire measures of temperament capture perspectives across contexts, allowing
reporters to consider multiple experiences and conditions (see Rothbart and Bates 2006).
Child and mother-reports on the Early Adolescent Temperament Questionnaire (EATQ;
Capaldi and Rothbart 1992) were used to measure children’s Fear (6 items), Irritability (8
items), and Attention Regulation (8 items). Notably, the internal consistency for mother-
reported fear on the EATQ was unacceptably low (o = 0.40), and was therefore augmented
with two items from the Emotionality, Activity, and Sociability Scale (EAS; Buss and
Plomin 1984) negative emotionality subscale. The additional items were “Your child is
easily frightened” and “Your child has fewer fears than other children his/her age (R)”. The
alpha for the augmented mother-report scale was 0.53. Reports on the Child Behavior
Questionnaire (CBQ; Goldsmith and Rothbart 1991) assessed Inhibitory Control (12 items)
and Smiling and Laughter (11 items). Although this scale was developed to assess
temperament in children ages 3 to 7, previous research has reliably used the measure with
children ages 8 to 12 (Lengua and Long 2002; Morris et al. 2002). The attention regulation
(EATQ) and inhibitory control (CBQ) subscales were combined to assess effortful control.
Responses were rated on a 5-point Likert scale (1 = very false to 5 = very true).

Multi-reporter measures of temperament were sought to reduce the effects of shared method
variance and potential reporter bias (Wachs 1991). Aggregate measures increase reliability
by including varying perspectives and reducing error (Noordhof et al. 2008). A prior
confirmatory factor analysis supported the feasibility of combining reporters (average factor
loading was 0.46; see Lengua 2006). Thus, composite measures were created by averaging
the scaled scores for fear, irritability, positive affect, and effortful control across mother and
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child reports. For fear the composite alpha (calculated by taking into account the alpha and
variance for each reporter and the covariance between scales) was 0.64 (mother report o =
0.53; child report o = 0.61). The composite alpha for irritability was 0.74 (mother report o =
0.75; child report o = 0.71), for positive affect was 0.82 (mother report a = 0.81; child report
a = 0.80), and for effortful control was 0.85 (mother report o = 0.86; child report o = 0.75).

Child Depression and Anxiety—Children’s self-report of internalizing symptoms were
used given that anxiety and depression are characterized by disruptions in internal
experiences. Therefore, reports that capture children’s perceptions of their affective and
emotional states (rather than observations of behaviors) are thought to be more accurate.
Further, children are reliable and accurate reporters of their mood (lalongo et al. 2001). The
27-item Child Depression Inventory (CDI; Kovacs 1981) measured children’s depressive
symptoms. Children rated their depression symptoms by selecting one of three statements of
increasing severity. Reliability estimates have consistently been greater than 0.71 (Kovacs
1981). The alpha for the current sample was 0.82 at time 1. The Revised Children’s
Manifest Anxiety Scale (RCMAS, Reynolds and Richmond 1978) assessed the degree and
quality of anxious symptoms. In this study, 19 items from the Physiological Anxiety and
Worry subscales were included to minimize overlap with the measure of depression (sample
excluded items: | felt tired a lot; Other kids were happier than | was; | got mad easily).
Children indicated the presence or absence of each item (1 = no, 2 = yes) and the alpha was
0.85 at time 1.

Analytic Plan

Families were included if they had available data from at least one time point. Data analyses
were conducted using Full Information Maximum Likelihood Estimation (FIMLE). FIMLE
requires estimation of means and intercepts, as well as covariances and path coefficients,
and uses all the data available simultaneously to calculate parameter estimates. FIMLE has
been found to be less biased and more efficient than other techniques for missing data (see
Arbuckle 1996). Our examination of bias in missing data (see above) suggested that the
pattern of missing data introduced minimal bias and aligned with the assumptions of
FIMLE.

Data were analyzed using Latent Growth Curve Analysis (LGC) to evaluate how parenting
at the first time point predicted initial levels and trajectories of depressive and anxiety
symptoms across 3 years. Based on the Muthén and Curran (1997) method for power
calculations, the current sample size of 214 provided adequate power to test the proposed
models. Maternal warmth, negativity, guidance and structure, and autonomy granting were
tested as simultaneous predictors of changes in depression and anxiety to examine their
unique contributions to children’s symptoms. Temperament variables were entered to test
whether child characteristics served as direct predictors of levels and trajectories of
symptoms and moderators of parenting, allowing examination of different associations
between parenting and child symptoms across levels of temperament. Additionally, because
LGC considers change over time, three-way interactions (parenting by temperament by
time) were examined with symptom changes (Time) as the focal predictorl (Preacher et al.
2006).

Before testing the study hypotheses, covariate models were specified in which trajectories of
symptoms were conditioned on four covariates. The covariate models included variables
related to child symptoms (i.e., gender with female = 1, male = 2 and age at time 1) and

1Heterogeneity of age differences through modeling age versus time in study was explored by specifying parallel models using an
age-cohort design (see Mehta and West 2000). No differences emerged in the magnitude or pattern of significance of associations.
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family risk factors (i.e., income and maternal depression). To preserve power for testing
interactions, non-significant covariates were dropped from subsequent models. Given the
moderate to high co-occurrence of anxiety and depression, non-corresponding symptoms
were included as time-varying covariates. The trajectory of anxiety was modeled after
accounting for time-specific relations with depression, allowing unique prediction of
anxiety, and vice versa for depression.

Correlations among Study Variables

Table 1 presents the descriptive statistics for all variables. Correlations among the
covariates, parenting, temperament, and child symptoms are reported in Table 2.
Correlations of child gender, age, income and maternal depression supported consideration
as covariates.

Several parenting behaviors were related to children’s depression and anxiety, making them
plausible predictors of trajectories; however, there were a greater number of significant
associations of parenting with depression than anxiety. Temperament was related to
symptoms in the expected manner, with fear more consistently and strongly related to
anxiety while positive affect was related to depression. Irritability and effortful control
correlated with symptoms. As expected moderate associations between symptoms were
observed.

Tests of Changes in Symptoms

Latent growth curve models were used to examine the trajectories of depression and anxiety
over time. Using FIMLE in Mplus Version 4.2 (Muthén and Muthén 1998-2006), models
were specified in which factor loadings were set to define the intercept as levels of
symptoms at time 1 and the slope as linear change across 3 years. Consistent with the
assumptions of LGC, growth factors were first examined without predictors to examine
variability in levels and changes of children’s depression and anxiety symptoms. These
models demonstrated adequate fit to the data (depression: x2 (1) = 0.29, p=0.59, CFI = 1.00,
RMSEA <0.001; anxiety x2 (1) = 1.98, p=0.16, CFI = 99, RMSEA = 0.07) and indicated that
symptoms decreased, on average, across the study, but that there was significant variability
in the slopes of depression and anxiety. Additionally, although the average trajectory in the
sample was decreasing, approximately 33% and 25% of the sample reported increases in
depression and anxiety symptoms, respectively. The significant variability for the intercept
and slope suggested that exogenous predictors might be useful for explaining variability in
initial levels and changes.

Covariates as Predictors of Trajectories

Next, a covariate model was tested to determine whether child gender, age at time 1, family
income, and maternal depression predicted initial levels and changes in depression or
anxiety. A model was specified in which symptoms (i.e. anxiety symptoms in predicting
depression and vice versa), gender, age, income, and maternal depression were simultaneous
predictors of initial levels and linear change in depression or anxiety. The conditioned
depression model fit the data well, 2 (5) = 7.51, p=0.19, CFI = 0.99, RMSEA= 0.05,
p=0.44. Two significant covariates emerged, including gender (b=0.96, p=0.06, =0.18)
predicting the intercept and income predicting the slope (b=—0.20, p<0.001, =—0.30).
Anxiety was related to depression at Time 1 and 2, but not Time 3 (Time 1: b=0.83,
p<0.001, =0.73; Time 2: b=0.48, p<0.001, $=0.38; Time 3: b=—0.08, p=0.65, p=—0.05). A
parallel model was tested for anxiety. The covariate model fit the data well, 2 (5) = 6.98,
p=0.22, CFl = 1.00, RMSEA = 0.04, p=0.49. Only income emerged as a significant
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predictor of the intercept (b=—0.29, p<0.001, p=—0.30) and slope (b=0.11, p<0.05, p=0.24).
Depression at all time points was related to anxiety across time (Time 1: b=0.28, p<0.01,
$=0.32; Time 2: b=0.35, p<0.001, $=0.44; Time 3: b=0.29, p<0.01, p=0.44). Based on these
analyses, gender and income were retained as covariates.

The Interaction of Parenting and Child Temperament

To test the proposed hypothesis, that the effect of parenting would be moderated by
children’s temperament, latent growth curve models were specified in which all four
maternal parenting behaviors (i.e. maternal warmth, negativity, guidance and structure, and
autonomy granting), a child temperament characteristic (i.e., fear, irritability, positive affect,
or effortful control), and the multiplicative of these variables (i.e. parenting x temperament)
were entered as predictors. As recommended by Curran et al. (2004), parenting behaviors
and child temperament characteristics were mean centered. The centered values were then
used to create the multiplicative terms and were entered as covariates in the specified
models. Model fit information for the moderated growth models is presented in Table 3.
Each model included the non-corresponding child-reported symptoms as a time-varying
covariate to control for the correlation between symptoms. Child gender and family income
were also included as covariates.2 The results are summarized in Table 4. Several significant
interactions emerged and the results were probed using established methods (Curran et al.
2004; Preacher et al. 2006), examining the simple slope at values +1 SD of the mean for
parenting and temperament.

When fear was examined as the moderator, there was a significant interaction effect with
maternal negativity in predicting changes in children’s depression. As depicted in Fig. 1a,
for children low in fear, high maternal negativity predicted an increase in depression across
time (b=2.12 p=0.02). At the end of the study, these children reported the highest levels of
depression, after accounting for anxiety symptoms. Children high in fear whose mothers
who were low in negativity, reported modest increases in symptoms across the study
(b=1.56, p=0.09). Conversely, children low in fear whose mothers’ exhibited low negativity
(b=—1.25 p= 0.13) and children high in fear whose mothers’ exhibited high negativity (b=
—0.52, p=0.54) reported low, stable levels of depression. None of the other parenting
variables interacted with fear to predict levels or trajectories of depression. Children’s
irritability and positive affect did not interact with parenting to predict initial levels or
changes in depressive symptoms. However, each was directly related with initial levels of
depression (see Table 4).

Maternal guidance interacted with effortful control to predict initial levels and changes in
depression (Fig. 1b). The simple slopes for this interaction were not significant at
conditional values of £1 SD. Therefore, more extreme conditional values (i.e., £1.5 SD)
were used to facilitate a better understanding of the findings. Children high in effortful
control reported fewer symptoms at time 1. Maternal guidance did not predict changes in
depression across the study (high guidance: b=0.43, p=0.66; low guidance: b=—1.24,
p=0.23), although children high in effortful control whose mothers exhibited low guidance
reported the lowest levels of depression at time 3. Conversely for children low in effortful
control, higher symptoms were reported across all time points. Further, increases in
depression were reported when mothers were observed as low in guidance (high: b=—0.68,
p=0.55; low: b=1.91, p=0.048). These results indicate that for children low in effortful
control, greater guidance by mothers predicted better adjustment.

2A model examining all covariates and parenting variables simultaneously was run to determine whether non-significant covariates
affected any relations. The results did not differ and the reduced model was retained to preserve power (Muthén and Curran 1997).
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For anxiety symptoms, fear interacted with maternal negativity to predict the intercept or
initial levels of anxiety. For children high in fear, low maternal negativity was associated
with more anxiety symptoms (b=—1.50, p<0.001). However, for children at or below the
mean of fear, maternal negativity was not related to initial levels of anxiety (mean: b=—0.33,
p=0.32; low: b=0.83, p=0.15). Fear did not interact with any parenting variables to predict
changes in anxiety. Instead, fear was negatively related to changes in anxiety across the
study, suggesting that higher fear predicted slower declines or the maintenance of anxiety
symptoms. Similar to the findings with child depression symptoms, irritability was also
positively related to anxiety symptoms at time 1. However in predicting changes in anxiety,
maternal negativity interacted with irritability to predicting changes in symptoms across
time (see Fig. 1c). The pattern was such that for children high in irritability, low maternal
negativity predicted declines in anxiety (b=—2.05, p<0.001), while low negativity predicted
the stability of symptoms (b=—0.73, p=0.22). For children low in irritability, fewer anxiety
symptoms were reported across the study regardless of maternal negativity (high: b=—1.05,
p=0.09; low: b=—0.90, p=0.16). Positive affect did not predict or condition trajectories of
anxiety.

There were two significant interactions of effortful control with parenting to predict changes
in anxiety (see Fig. 1d and €). Again, children high in effortful control reported lower, stable
levels of anxiety, except when mothers exhibited high negativity, which predicted declines
in symptoms (b=—1.49, p=0.02). Children low in effortful control entered the study with
higher anxiety. However, symptom levels were only maintained in the presence of high
negativity (b=—0.87, p=0.16), while low negativity predicted a steep decline in anxiety (b=
—2.33, p<0.001).

Children’s effortful control also interacted with maternal autonomy granting to predict
changes in anxiety. For children high in effortful control, anxiety symptoms were lower at
the start of the study. However, declining trajectories were observed only when coupled with
high autonomy granting (b=—1.38, p=0.03). When mothers were low in autonomy granting,
children high in effortful control did not report changes in anxiety (b=—0.91, p=0.13).
Conversely, low autonomy granting was related to declines in anxiety for children low in
effortful control (b=—2.27, p<0.001), while high maternal autonomy granting was not
related to changes in symptoms (b=—0.92, p=0.13). These children retained higher levels of
anxiety across the study.

Discussion

We examined the interaction of maternal parenting and child temperament in predicting
initial levels and changes in children’s depression and anxiety symptoms to evaluate
whether children differentially respond to parenting behaviors in the development of
internalizing problems. Previous research has demonstrated that child characteristics interact
with parenting in predicting internalizing symptoms (e.g., Colder et al. 1997; Morris et al.
2002), but few studies have examined anxiety and depression separately (Oldehinkel et al.
2006). In addition, existing research has largely utilized cross-sectional designs, limiting our
understanding of interactive effects on developmental changes in symptoms. This study
extended previous research by examining the effects of parenting and temperament on
changes in anxiety and depression separately. The results suggest that the association
between parenting and adjustment is complex and conditioned. The findings support
children’s differential responding to parenting, suggesting that temperament plays a role in
determining the degree to which parental behaviors predicted internalizing problems.
Generally, the interactions supported general models of differential responding, including
diathesis-stress and goodness-of-fit, and in other cases, temperament served as an
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independent risk factor. Overall, potential pathways for the development of depression and
anxiety were identified.

It is important to note that children’s symptom levels were generally decreasing, which is
consistent with known trajectories of depression and anxiety during preadolescence
(Gullone et al. 2001). However, there was significant variability in individual trajectories
with a substantial number of children reporting increases in symptoms. A closer look at this
variability showed that children with higher depression and anxiety at the beginning of the
study also ended the study with higher symptom levels and reported slower declines over
time.

Multiplicative Model of Parenting and Temperament

Although previous research has identified parenting as a risk factor for internalizing
problems (Rapee 1997), the findings from this study suggest that the combined effects of
parenting and temperament should be considered to more fully understand processes related
to changes in depression and anxiety. Specifically, children’s fear, irritability, and effortful
control interacted with parenting to predict changes in depression and anxiety. Moreover,
the specific parenting-by-temperament interactions differed across internalizing problems,
potentially elucidating processes associated with changes in depression and anxiety.

The pattern of findings is complex, however, some general conclusions can be drawn. First,
children with temperamental vulnerabilities (i.e., high fear, high irritability, low positive
affect, and low effortful control) reported higher symptoms at the start of the study.
However, the trajectory of depression and anxiety was predicted by the interaction between
parenting and temperament in several cases. Second, of the significant interactions, most
were consistent with general models of differential responding to parenting rather than
specific models of differential susceptibility. The findings across interactions generally
adhered to a diathesis-stress model, in which negative or poor fitting parenting more
adversely impacted children with temperamental vulnerabilities. For example, children
lower in effortful control reported higher levels of depression at time 1 (Muris et al. 2008).
However, when coupled with low maternal guidance, significant increases in depression
symptoms were observed, suggesting that these children were more adversely affected by
low guidance. This may stem from the child’s reduced ability to divert attention from
negative cues, which is exacerbated in the absence of maternal guidance and support in these
emotion regulation strategies. The findings across the remaining interactions also generally
adhered to a diathesis-stress model, in which negative or poor fitting parenting more
adversely impacted children low in effortful control or high in irritability in predicting
trajectories of anxiety symptoms.

Additionally, for some interactions, the correspondence or match between parenting and
temperament appeared to be important in predicting adjustment. This is consistent with a
goodness-of-fit model (Lerner and Lerner 1994) and describes findings that were not in the
expected direction, including the interactions of maternal negativity and autonomy granting
with fear and effortful control. For example, although the interaction of maternal negativity
with fear was consistent with findings from a previous study examining maternal rejection
(Oldehinkel et al. 2006), the observed association was not as predicted. For children low in
fear, maternal negativity predicted increases in depressive symptoms. Conversely for fearful
children, low maternal negativity predicted a modest increase in depression symptoms.
These findings suggest the importance of a match between the level of emotional expression
by mothers and children’s emotional arousal. Notably, maternal negativity was coded as
expressions of rejection and invalidation, has been regarded as harmful for child adjustment,
and particularly related to depression (Muris et al. 2001). However, observations of these
behaviors might have reflected mothers’ efforts to contain the negative affect of a child who
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tends to be reactive. Moreover, this seemingly counterintuitive association has been found in
other samples examining trajectories of internalizing problems (Gilliom and Shaw 2004),
suggesting that what may appear to be invalidation of emotionality might have been efforts
to contain children’s fearfulness. Still, the pattern of findings should be considered tentative
and require replication.

With regard to anxiety symptoms, maternal negativity and autonomy granting demonstrated
similar patterns. In general, children high in effortful control reported lower anxiety across
the study. However counter to our expectations, children high in effortful control were also
affected by parenting. Notably, correspondence of the level (high versus low) between
children’s temperament and mothers’ negativity (e.g., high effortful control/high negativity)
predicted decreases in anxiety across the study, while a lack of fit (e.g., high effortful
control/low negativity) predicted the stability of symptoms. Thus, these results mirror the
relations observed for the negativity-by-fear interactions, in that high maternal negativity is
counter intuitively associated with better adjustment outcomes for some children. In
addition, for children low in effortful control, low autonomy granting was associated with
marked decreases in anxiety symptoms, resembling levels reported by children high in
effortful control at the end of the study. This implies that the correspondence between
parenting and temperament predicts decreases in anxiety, whereas a lack of fit was related to
stable symptom levels. Importantly, autonomy granting has largely been valued as a positive
parenting behavior (Silk et al. 2003) and the differential susceptibility model suggests that
children low in effortful control would benefit from higher levels of autonomy granting.
However, this finding coupled with the beneficial role of higher guidance suggests that
children low in effortful control may benefit from more maternal control aimed at
facilitating the regulation of emotions and behavior.

Temperament as a Risk Factor

Although this study lends partial support to differential sensitivity to parenting, there were
also significant direct effects of temperament, consistent with a vulnerability model (Nigg
2006). Although fearfulness interacted with maternal negativity, the interactive effects failed
to fully account for a direct association between fear and changes in anxiety. Thus, fear
predicted the maintenance of higher levels of anxiety. Conversely, low positive affect
predicted higher depressive symptoms at the start of the study. These differential relations
align with a tripartite framework of internalizing disorders (De Bolle and De Fruyt 2010).
Additionally, the differential prediction of depression and anxiety supports previous
suggestions that fear presents a vulnerability for anxiety but not depression (Nigg 2006),
suggesting that prior evidence of fear predicting depression might be accounted for by the
co-occurrence of symptoms.

Irritability emerged as a risk factor for initial levels of depression and anxiety symptoms.
Although irritability was positively related to depressive symptoms at each time point, it was
not related to changes in depression. With regard to anxiety, irritability did not serve as
vulnerability for changes in anxiety symptoms, but rather conditioned the effect of parenting
(see above).

Summary and Conclusions

This study lends partial support to the prediction that children with temperamental
vulnerabilities would be more susceptible to the effects of negative parenting. In particular,
children low in effortful control reported stable or increasing symptom levels in the presence
of some negative maternal behaviors (i.e. low guidance and high negativity). Further,
consistent with a vulnerability model some children who exhibited temperamental
vulnerabilities (e.g., high fear or low positive affect) reported higher symptoms regardless of
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the parenting behaviors observed (Nigg 2006). The current findings suggest that
investigators should simultaneously consider that individual differences might alter
children’s sensitivity to environmental influences and render them vulnerable to developing
problems. Temperament may establish a range of development and may lead to the
emergence of problems in isolation or through an interaction with environmental risk
factors, such as parenting. Thus, fear may be exacerbated by negative parenting in predicting
depression, but also represents a unique risk factor for anxiety.

These findings suggest that associations between parenting and internalizing problems may
be less clear than thought (e.g., Rapee 1997) and that correspondence between parenting and
child characteristics may be important (Lerner and Lerner 1994). Specifically, low
autonomy granting may not be universally problematic, but rather its effect depends on
children’s effortful control. Thus, the same parenting behavior may operate differently
depending on the child.

Strengths and Limitations

This study had several strengths including use of a developmental framework, growth
modeling, multi-method assessment, and consideration of differences in the trajectories of
anxiety and depression. The sample reflected a wide range of socioeconomic backgrounds
within a West coast urban sample, as the flat distribution of income assured that participants
from low and high-income families were equally represented. Because familial factors such
as income and maternal depression may be important predictors of parenting behaviors and
children’s adjustment, we accounted for the role of each of these variables in our models.

Several limitations of this study are noted. First, we only considered interactions between
maternal parenting and child temperament. Fathers’ participation was not required in this
study, and a single parent headed many families. Data on fathers was available for only 40%
of the sample, resulting in a sample too small for parallel analyses. Second, given the low
numbers in each ethnic and racial group, we could not consider potential differences across
ethnicities. Third, the reliability for fear was relatively low, which might have limited
estimated associations with adjustment. Fourth, a measure of maternal anxiety was not
available, preventing us from considering it as a covariate. Fifth, this study used a
community rather than a clinical sample. Although rates of depression and anxiety were
consistent with expectations, symptom levels were generally low. Nonetheless, use of a
community sample allows examination of the emergence of symptoms. Lastly, limited
power prevented consideration of additional factors important in explaining these
developmental trajectories (e.g., the interaction of multiple temperament dimensions or
parenting behaviors).

Implications

This study begins to clarify additional factors in the development of children’s anxiety and
depression by examining how temperament conditions sensitivity to parenting. Growth
modeling allowed examination of a developmental model of symptom trajectories,
expanding interaction effects beyond contemporaneous associations. The results suggest that
models of differential responding account for some, but not all, effects, as vulnerability and
goodness-of-fit models also come into play. Together these findings suggest that
temperament is an important direct and moderating factor in the developmental course of
depression and anxiety. Clinically, the findings highlight the importance of individual
characteristics and parenting as factors that maintain or divert symptom trajectories. Further,
interventions should incorporate information about temperament and help parents
accommodate children’s individual differences.
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Fig. 1.

(a—e) A plot of the simple slopes of the relation of parenting and temperament on symptoms.
Simple slopes are plotted at 1 SD above and below the mean of parenting and temperament
(1.5 SD for guidance x effortful control). The X-axis denotes the time in study, across 3
years. NA maternal negativity; AG autonomy granting; EC effortful control. *p < .05
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Table 1

Descriptive statistics for predictor and outcome variables

Variable M SD Range  Skew
Time 1
Maternal depression 17.38 9.86 1.00-53.00 0.81
Warmth 700 174 2.00-10.00 -0.39
Negativity 241 087 2.00-7.00  2.61
Autonomy granting 8.14 1.79 3.00-10.00 -0.65
Guidance and structure  7.81 1.66  2.00-10.00 -—0.73
Fear 2137 359 9.00-31.5 0.01
Irritability 26.15 3.87 17.50-37.00 0.10
Positive affect 43.69 4.07 33.00-52.50 —0.14
Effortful control 3540 390 22.75-44.00 -0.28
Depression 5.63 5.03 0.00-27.00 1.53
Anxiety 2439 435 19.00-37.00 0.89
Time 2
Depression 478 5.07 0.00-31.00 1.90
Anxiety 2287 4.08 19.00-37.00 1.46
Time 3
Depression 428 5.08 0.00-34.00 2.35
Anxiety 2196 3.35 19.00-37.00 1.57
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Table 3

Model fit indicators for moderated growth models of depression and anxiety symptoms

Overall fit Parenting x fear

Parenting x irritability ~ Parenting x positive affect

Parenting x effortful control

Outcome: Child Depression Symptoms

12 (N=214) 15.23 12.29 15.70 16.52
of 12 12 12 12
RMSEA 0.035 0.011 0.038 0.042
RMSEA p-value  0.64 0.80 0.61 0.56
CFI 0.99 1.00 0.99 0.99
Outcome: Child Anxiety Symptoms
»* (N=214) 24.74% 14.91 22.24* 26.47""
df 12 1 12 12
RMSEA 0.070 0.034 0.063 0.075
RMSEA p-value  0.18 0.66 027 013
CFI 0.97 0.99 0.98 0.97
*p<0.05,
ok
p<0.01
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