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Abstract Models of developmental psychopathology em-
phasize both mediation and moderation processes among
child and caregiving attributes; however, little research has
examined both these processes simultaneously on the
development of internalizing problems. This study tested a
moderated mediation model that related early childhood
shyness, emotion regulation and maternal negative control
to school-age internalizing problems among 257 boys from
low-income families. Shyness and maternal negative
control was assessed at ages 1.5–2, emotion regulation
was observed at age 3.5, and internalizing symptoms were
assessed by mothers and teachers at age 6 or 7. Results
indicated that 1) the active distraction regulation strategy
mediated the relations between early shyness and maternal
report of internalizing symptoms; 2) the passive/dependent
regulation strategy mediated the relations between shyness
and teacher report of internalizing symptoms; and 3) both
mediation processes were moderated by maternal negative

control. The results are discussed in relation to implications
for early prevention and intervention.
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Internalizing problems, consisting of symptoms of anxiety,
depression and social withdrawal (Ollendick et al. 2008;
Zahn-Waxler et al. 2000), represent one of the broad classes
of child adjustment problems. Dimensions of children’s
temperament, including shyness and negative emotionality,
have been regarded as the primary early markers of
childhood internalizing problems (Hane et al. 2008; Janson
and Mathiesen 2008). Parenting, most notably parental
intrusiveness and negative control, also have been found to
play a salient role, particularly in early childhood (Bayer et
al. 2006; Rapee 1997). It has long been established that
temperament and the caregiving environment jointly and
interactively contribute to children’s developmental out-
comes (Thomas and Chess 1977; Sameroff and Mackenzie
2003). However, less is known about the mechanisms
through which early temperament and parenting shape later
internalizing problems.

In the past two decades, several researchers have
proposed that learning to regulate emotional responses in
adaptive ways may underlie positive outcomes and de-
crease vulnerability for emotional and behavioral problems
(Eisenberg et al. 2002; Kopp 1982), and thus may mediate
the relations between a variety of risk factors, including
temperamental vulnerabilities, and adjustment problems
(Eisenberg et al. 2003; Morris et al. 2007). Few studies
have empirically tested such a mediation model. As the
development of regulation and adaptation evolves within
the caregiving context, we further propose a moderated
mediation view in which the mediational pathways from
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temperament to emotion regulation to internalizing prob-
lems are moderated by specific patterns of parenting. To our
knowledge such a model has not been tested; however, the
components of the model are consistent with existing
conceptual and empirical work.

Shyness and Internalizing Symptoms

Shy/inhibited temperament, characterized by unusual fear,
cautiousness, and withdrawn behavior in unfamiliar sit-
uations (Kagan et al. 1989), has been theoretically and
empirically linked to internalizing problems (Biederman et
al. 2001; Oldehinkel et al. 2004). Several theoretical models
have been put forth to explain this link. The spectrum/
common cause model posits that both fall on the same
continuum and share etiological determinants, with shy
temperament representing a subclinical level of internaliz-
ing symptoms (Nigg 2006). Many of the characteristics of
shy temperament (e.g., fear and distress in response to
unfamiliar situations, withdrawal) parallel internalizing
symptoms, particularly anxiety symptoms. Consistent with
the substantive similarities, genetically informed studies
have found that correlations between shyness and internal-
izing problems are higher for monozygotic than for
dizygotic twins among preschool-age children (Schmitz et
al. 1999) and school-age girls (Rhee et al. 2007), suggest-
ing a genetic link between shyness and internalizing
behavior.

However, the longitudinal association between shy/
inhibited temperament and internalizing problems tends to
be modest (Degnan and Fox 2007; Nigg 2006). There could
be at least two possibilities for this discontinuity. The first
is that the development of adaptive regulation strategies
may mediate the link between shyness and internalizing
problems by reducing levels of fear, distress and withdrawn
behavior in stressful situations (e.g., Eisenberg et al. 2003).
Another possibility, not mutually exclusive from the first
alternative, is that environmental factors may moderate the
effect of shyness on internalizing problems. In such a
model the association between shyness and later internal-
izing problems would be amplified in the presence of other
risk factors, such as intrusive or highly controlling
parenting (Degnan et al. 2008; Hane et al. 2008).

The Mediating Role of Emotion Regulation
in the Development of Internalizing Problems

From the functionalist perspective, emotion regulation
refers to the ability to modulate emotional arousal in ways
that facilitate the accomplishment of personal goals and
adaptation to the social environment (Thompson 1994).

The capacity of regulating emotions develops rapidly
during early childhood; at the end of this period most
children have acquired basic regulatory skills (Kopp 1982).
Several researchers have proposed models in which child-
ren’s regulatory capacities mediate the relation between
dimensions of temperament and adjustment outcomes
(Eisenberg et al. 1998, 2003; Yap et al. 2007). For example,
Yap et al. (2007) posited that self-regulation of emotional
experience and expression mediates the relations between
negative emotionality and depression in adolescence.

By definition, shyness involves an inhibited and withdrawn
style in unfamiliar social situations (Kagan et al. 1989), and
shy children are expected to show avoidant or passive
behavior in stressful situations (Eisenberg et al. 1998; Fox
1994). Because of their propensity for high reactivity, shy
children are likely to become over-aroused easily and may
experience difficulty in planning and executing complex and
socially constructive behavior and only have a narrow range
of regulation strategies at their disposal (Eisenberg et al.
1998; Fox 1994). Consistent with these expectations,
inhibited toddlers have demonstrated high frequencies of
self-soothing and proximity seeking with their mothers in
response to a stranger or unfamiliar objects (Mangelsdorf et
al. 1995), and shy preschoolers have shown more passive
regulation behaviors as observed by teachers and observers
(Blair et al. 2004; Feng et al. 2008a).

Deficits in emotion regulation skills also have been
related to child adjustment problems and psychopathology,
including internalizing symptoms, at school age and
beyond (Buckner et al. 2003; Chaplin et al. 2005). For
young children, one set of strategies that appears to be
effective in regulating negative emotions includes attention
shifting from a distressing stimulus toward a non-
distressing stimulus (Grolnick et al. 1996). Observational
studies have shown that the use of behavioral strategies that
involve engaging in activities that provide distraction or
emotional relief is associated with decreased distress and
better psychosocial adjustment (Buss and Goldsmith 1998;
Calkins and Johnson 1998). Children who are unable to
actively regulate their attention in a frustrating situation
may engage in passive regulation, including passive waiting
(i.e., doing nothing) and comfort behavior such as self-
soothing and physical comfort seeking (Gilliom et al. 2002;
Grolnick et al. 1996). While passive regulation does
temporarily reduce fear, it also reinforces the associated
physiological responses and behaviors, and has been linked
to continued social wariness and future internalizing
problems (Fox et al. 2005). In one recent study, the joint
use of passive waiting and comfort seeking strategies
predicted elevated levels of anxiety across early and middle
childhood (Feng et al. 2008b).

In sum, given that shy/inhibited temperament is associ-
ated with passive and avoidant types of regulatory
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strategies or deficits in active regulation, which in turn is
linked with the emergence of internalizing problems, there
is reason to expect that emotion regulation strategies serve
as a mediator between early shyness and later internalizing
problems. However, only a few studies have explicitly
tested the mediating effects of emotion regulation, and true
longitudinal data are even more sparse. Findlay et al. (2009)
tested the mediation of children’s coping strategies in the
relations between shyness and socio-emotional adjustment
among 4th and 5th graders. Specifically, “internalizing
coping” strategies, characterized as passive, avoidant, and
worrying, were found to mediate the relations between
shyness and social anxiety. However, this study was based
on cross-sectional data of only children’s self-report.

The Moderating Role of Parenting

For young children the most proximal environmental
influence is parental caregiving. Parental negative control,
consisting of intrusive behavior, excessive regulation of
children’s activities, and a minimal level of granting of age-
appropriate autonomy, has been consistently associated
with children’s internalizing symptoms, particularly anxiety
(Bayer et al. 2006; Hudson and Rapee 2002). Maternal
negative control has also been linked with children’s less
adaptive emotion regulation strategies. Negatively control-
ling behavior on the part of parents may inhibit the
development of children’s active attempt to self-regulate
emotions when parents are unavailable (Calkins et al. 1998)
and deprive children of mastery experiences over the
environment. Low levels of mastery would then further
reinforce children’s feelings of anxiety and tendency to
withdrawal (Chorpita and Barlow 1998).

The vulnerability/resilience model of the link between
temperament and psychopathology posits that certain
temperamental characteristics predispose individuals for
specific types of psychopathology in some contexts but
not others (Nigg 2006). This model suggests that parental
negative control, as an environmental risk factor, may
moderate the effect of shyness on internalizing problems.
Multiple research teams have reported that inhibited
children whose mothers are over-solicitous (i.e., warm
but intrusive and overly controlling) tend to maintain their
inhibited tendencies (Degnan et al. 2008; Rubin et al.
2002), whereas inhibited children whose mothers set firm
limits and have developmentally appropriate expectations
tend to become less inhibited over time (Arcus 2001).
Data on the interaction effect of shyness and maternal
behavior on emotion regulation strategies, however, are
limited. One study reported that inhibited preschoolers
whose mothers had a history of depression and also
showed low levels of positivity, utilized low levels of

active regulation strategies (i.e., active distraction) and
high levels of passive strategies (i.e., passive waiting)
during a disappointment task (Feng et al. 2008a).

Previous findings seem to suggest that parental
negative control interacts with shy temperament to
contribute to problems in both emotion regulation and
internalizing symptoms. Building on the existing litera-
ture, we propose that parental negative control moderates
the mediational path from shyness to emotion regulation
to internalizing problems. In the present study, we
attempted to further advance our understanding of the
processes and mechanisms underlying the development
of internalizing problems in early childhood by integrat-
ing both mediation and moderation processes and testing
these models simultaneously.

Gender Differences

This study focused on boys from ethnically diverse, low-
income families. Research examining internalizing prob-
lems in boys and girls suggests that in general, gender
differences emerge during early adolescence (e.g., Cicchetti
and Toth 1995; Zahn-Waxler et al. 2000). However, recent
longitudinal studies indicate that the impact of tempera-
mental covariates on the growth trajectories of internalizing
problems differ for boys and girls (Colder et al. 2002), and
latent trajectory classes vary in initial values, rate of
change, and their associations with maternal risk factors
across gender (Sterba et al. 2007). Research also suggests
that the gender difference may be due to socialization
processes, such that girls’ early problem behavior is more
often channeled into internalizing problems (Keenan and
Shaw 1997). There is also some evidence to suggest that
boys are more vulnerable than girls to the effects of sub-
optimal caregiving environments, particularly in early
childhood (Shaw et al. 1998). Thus, the evidence, although
limited and inconclusive, seems to suggest divergent
mechanisms for developing internalizing problems in boys
and girls, which warrants gender-segregated studies of such
mechanisms.

The Present Study

This study tested a moderated mediation model in which
emotion regulation served as a mediator between early
childhood shyness and school-age internalizing symptoms
and maternal negative control moderated the mediational
processes. With the increasing attention to transactional
processes in developmental science (Sameroff and Mackenzie
2003), so too is the methodological demand for examining
complexity of developmental models. Mediation and
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moderation models alone may not be sufficient to explain the
complex nature of developmental processes and mechanisms
underlying child internalizing problems. Moderated media-
tion is one of the analytic approaches to integrate the
mediation and moderation processes (Muller et al. 2005;
Preacher et al. 2007). Moderated mediation occurs when the
mediating process between the independent and the depen-
dent variables depends on the value of the moderator
variable. A moderated mediation model fits well with our
goal of examining whether the developmental pathway of
shyness to emotion regulation to internalizing problems
varies across different caregiving contexts. Based on
previous research, we hypothesized that 1) shyness would
be negatively associated with regulation strategies of active
distraction, which in turn would be negatively associated
with internalizing symptoms; 2) shyness would be positively
associated with passive/dependent regulatory behaviors,
which in turn would be positively associated with internal-
izing symptoms; and 3) the indirect relations between
shyness and internalizing problems (as mediated by emotion
regulation strategies) would be moderated by maternal
negative control. We included parent and teacher reports as
outcomes to provide assessments of children’s internalizing
problems from multiple sources.

Method

Participants

Participants were 257 boys and their mothers originally
recruited into an ongoing longitudinal study of vulnerability
and resilience of boys in low-income families through
Women, Infants, and Children (WIC) Nutritional Supple-
ment Programs in the Pittsburgh metropolitan area. Partic-
ipants were recruited when target children were between 6
and 17 months old. At the time of the first assessment (of
the larger study) when boys were 1½ years old, 310 (out of
the 421 approached) families participated. This initial
sample consisted of 53% European American, 36% African
American, 6% Hispanic American, and 5% biracial fami-
lies. Mothers’ ages ranged 17–43, with a mean of 25; 65%
of mothers were married or living with partners, 28% were
never married, and 7% were separated, divorced, or
widowed. Mean yearly income was approximately
$12,500 (range=$2,460–$48,000), and the mean socioeco-
nomic status (SES) score was 24.8, indicative of working
class status (Hollingshead 1975). Across the study period,
11.7–18.8% boys had externalizing T scores above the
borderline clinical cutoff (T>63) and 6.4–12.9% had
internalizing T scores above the borderline clinical range.
Note that in the normative sample, the borderline clinical
cutoff for both internalizing and externalizing problems are

at approximately the 90th percentile (Achenbach 1991).
Participants who remained in the study and who dropped
out did not differ in racial composition (both boys’ and
mothers’), maternal age, family income, SES, or other
study variables. Among the 257 participants, 217 had
teacher assessment data available. More information on
patterns of missing data is provided in the description of the
data analysis strategy.

Procedures and Measures

Boys and their mothers were seen in the laboratory when the
boys were 1.5, 2, 3.5, and 6 years old. Teacher data were
collected by mail when the boys were 6 or 7 years old. At ages
1.5 and 2, observations of parent-child interactions were
videotaped and later coded for maternal negative control. At
age 3.5, an emotion eliciting task was videotaped and boys’
regulatory strategies were later coded. Demographic informa-
tion was collected at the age 1.5 interview.

Child Internalizing Symptoms Internalizing symptoms were
assessed by mothers and teachers. At the age 6 assessment,
mothers rated their boys’ internalizing symptoms using the
broad-band internalizing scale of the Child Behavior
Checklist (CBCL; Achenbach 1991), consisting of Anx-
ious/Depressed, Withdrawn, and Somatic Complaints sub-
scales. The internal consistency for maternal ratings was
0.78. At ages 6 and 7, classroom teachers completed the
Teacher Report Form (TRF; Achenbach 1991), using the
broad-band internalizing scale, which consists of the same
subscales as CBCL. Alphas were 0.88 and 0.89 at ages 6
and 7, respectively. To maximize the sample size, for boys
whose age 6 teacher assessments were not available, age 7
assessments were used. Boys whose age 7 assessments
(n=21) and age 6 assessments were used (n=196) did not
differ in internalizing symptoms, t(216)=0.90, ns.

Child Shyness Boys’ shy temperament was assessed using
the shyness scale of the Toddler Behavior Checklist (TBC;
Larzelere et al. 1989), which mothers completed at the
1.5 year assessment. The 4-point shyness scale contains
seven items that measure toddlers’ shyness and fearfulness.
As the original 7-item scale had relatively low reliability
(α=0.56), three of the items were selected (acts shy or
timid; acts afraid around strangers; and resists being left
with other caretakers) to more narrowly focus the scale on
shyness. Similar items are also included in shyness scales
of temperament questionnaires (e.g., Buss and Plomin
1984). The internal consistency for the revised shyness
scale was 0.60.

Child Emotion Regulation At age 3.5, boys were adminis-
tered a delay of gratification task, the cookie task (Marvin
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1977), during which they were required to wait for a cookie
in a laboratory room that was cleared out of all toys while
their mothers completed questionnaires. Mothers were
given a transparent bag containing the children’s preferred
kind of cookie, and were instructed to keep the cookie
within the boys’ view but out of their reach for three
minutes. Boys’ emotion regulatory behavior was coded into
five mutually exclusive strategies, active distraction,
passive waiting, physical comfort seeking, focus on delay
object, and information gathering, and the display of anger
based on a coding system adapted from the work of
Grolnick et al. (1996) by Gilliom and colleagues (Gilliom
et al. 2002). The presence and absence of the regulation
behaviors and anger were coded on 10-second intervals.
Inter-coder reliability (kappa) ranged from 0.64 to 0.79. To
reduce the number of variables, a principal component
analysis was performed on the five behavior variables and
the duration of anger. Two factors emerged: one included
high scores on passive waiting and physical comfort
seeking and low scores on active distraction. The second
factor included high scores on both focus on delay and
anger (information gathering did not load on either factor).
As sustained focus on delay objects coupled with anger
tends to be associated with externalizing problems (e.g.,
Gilliom et al. 2002), this factor was not included in the
present study. Additionally, although active distraction
loaded on the same factor (negatively) as passive waiting
and physical comfort seeking, it was examined separately
from the other two. This is consistent with previous
findings that active distraction is an effective regulation
strategy (e.g., Grolnick et al. 1996), while passive waiting
and comfort seeking are associated with elevated internal-
izing symptoms (Feng et al. 2008b). Thus, two emotion
regulation variables were included in the analyses: 1) active
distraction (purposefully shifting focus of attention away
from the delay object to engage in other activities), and 2)
passive/dependent, a composite of passive waiting (stand-
ing or sitting quietly without looking at the cookie or
engaging in any activities) and physical comfort seeking
(seeking physical contact with the mother such as touching
or requesting to be held).

Maternal Negative Control At ages 1.5 and 2, boys and
their mothers were observed in the laboratory during a
clean-up task. Mothers were instructed to ask their boys to
put the toys in a basket and mother-boy dyads were allowed
5 min to complete the task. The videotaped clean-up tasks
for mother-child dyads were coded using the Early
Parenting Coding System (EPCS; Winslow and Shaw
1995). Following Calkins et al. (1998), a composite of
maternal negative control reflecting the level of parents’
physical and verbal control and negative expression was
generated based on two microscopic codes and a global

code. The microscopic codes included: negative physical
contact (physical control; forcing or restricting the child’s
movement) and critical statement (verbal statement prohib-
iting the child from doing something or criticizing the
child’s behavior, state of being, or character). The micro-
scopic codes were ratio of occurrence (i.e., frequencies of
the coded behavior divided by the amount of time taken by
the mother-boy dyads to complete the task). The global
code of intrusiveness (unnecessary commands, physical
manipulation or restriction of the child, or completing the
task for the child) was coded on a 4-point scale (1 = not at
all intrusive; 4 = intrusive) and rated after coders viewed
the entire clean-up task. Inter-coder reliability (kappa)
ranged 0.67–0.75 for these codes. The scores for the same
behavioral codes were first averaged across ages 1.5 and 2
(correlations of scores between two age points were 0.33 to
0.47) and then standardized within each code. The final
measure of maternal negative control was the sum of the z
scores of all codes. This measure demonstrated adequate
internal consistency (α=0.70) and has previously been
associated with elevated trajectories of internalizing symp-
toms (Feng et al. 2008b).

Data Analysis Strategy

Structural equation modeling (SEM), specifically path analy-
sis, was used to test each of the moderated meditation models
(Figs. 1 and 2). While both or either path of the mediational
chain can be moderated (Preacher et al. 2007), we only
considered maternal negative control moderating the path
between shyness and emotion regulation based on the time
of assessment. Parent and teacher ratings of internalizing
symptoms (dependent variables) were not correlated
(r=0.11, ns), and were therefore estimated as individual
manifest variables in separate models. The SEM models
were estimated using Mplus 5.0 (Muthén and Muthén 2007).
The moderated mediation was tested in two steps. First, we
identified which indirect paths (i.e., the path through active
distraction and/or passive/dependent) were significant. For
the mediation analysis, the strength and significance of
indirect effects were estimated nonparametrically using a
bootstrap sampling method (Shrout and Bolger 2002). The
bootstrap method involves generating a series of data sets
that resemble the observed data by randomly sampling with
replacement from the original sample and creating a large
number of datasets of the same size. The indirect effect is
estimated from each of the bootstrapped samples and the
confidence interval is determined by the distribution of the
indirect effects based on all bootstrap samples. One
advantage of the bootstrap method is that it does not assume
a normally distributed parameter estimate, and thus provides
a more powerful test in detecting indirect effects than
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calculations based on formulas with a normality assumption,
as the distribution of the indirect effects tend to be positively
skewed (Mackinnon et al. 2002; Shrout and Bolger 2002).
The second step involved estimating conditional indirect
effects at values (i.e. +1SD and −1SD) of the moderator
variable (Preacher et al. 2007; Tein et al. 2004). That is, the
original SEM model was fitted two additional times, one
with maternal negative control centered at +1SD and one
with maternal negative control centered at −1SD, and
indirect effects between shyness and internalizing symptoms
were re-estimated.

In fitting the SEM models, the maximum likelihood (ML)
algorithm with the multiple-group approach (Muthén et al.
1987) was employed for missing data imputation. Among the
257 participants included in the analysis, 2.7% had missing
data on shyness, 1.9% on maternal negative control, and
14.8% on emotion regulation variables, and 15.6% on teacher
ratings of internalizing problems. Missingness on these
variables was not associated with the values of other study
variables or each other, and Little’s MCAR test yielded a

nonsignificant chi-square statistic (χ2[43]=42.76, ns), which
suggests that these data were missing at random. However,
missing status on emotion regulation variables was associated
with SES, such that participants with missing data were higher
on SES than those who completed the assessments, t(66.7)=
3.73, p<0.001. In the preliminary analyses, SES was included
in the models as a covariate to account for potential bias in the
parameter estimation. Results of preliminary analysis indicat-
ed that SES was not associated with the mediators or
dependent variables nor did it change parameter estimates,
and thus SES was removed from the final analysis.

Results

Descriptive statistics and bivariate correlations of study
variables are presented in Table 1. As shown, child shyness
and maternal negative control were positively associated
with later maternal reports of internalizing symptoms, and
child active distraction was negatively correlated with later

Shyness 

Shyness X 
Maternal 
control 

Maternal 
control 

Active 
distraction

Passive/ 
dependent 

Internalizing
(parent) 

- .19** 

- .41** 

.37** 

.47*** 

.21** 

-.52*** 

-.19* 

6-7 yrs. 

-.06 

.23** 

.04 

.11 

.16 

 -.01 

-.08 

.89*** 

.92*** 

.93***

3.5 yrs. 1.5-2 yrs. Fig. 1 Path diagram of the
SEM model with parent ratings
of internalizing problems as the
outcome

Shyness 

Shyness X 
Maternal 
control 

Maternal 
control 

Active 
distraction

Passive/ 
dependent 

Internalizing
(teacher) 

- .20** 

- .42** 

.36** 

.48*** 

.21** 

-.51*** 
.19* 

6-7 yrs. 

.10 

- .11 

- .10 

.13 

-.06 

.04 

.23** 

.92*** 

.95*** 

.89*** 

1.5-2 yrs. 3.5 yrs. Fig. 2 Path diagram of the
SEM model with teacher rat-
ings of internalizing problems as
the outcome
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maternal report of internalizing problems. All correlations
were uniformly modest in size, ranging from −0.16 to 0.16.
In contrast, none of the early childhood variables were
related to later teacher ratings of internalizing symptoms.
Shyness was positively associated with passive/dependent
regulatory strategy and negatively associated with active
distraction. The two emotion regulation strategies were
moderately negatively correlated.

Moderated Mediation Model Using Maternal Report
of Internalizing Symptoms

A series of SEM models was estimated with shyness,
maternal negative control and the shyness X maternal
negative control interaction as independent variables,
emotion regulation strategies as mediating variables, and
maternal report of internalizing symptoms as the dependent
variable (Fig. 1). The interaction term was computed with
centered variables. The disturbances of emotion regulation
variables were allowed to correlate to account for shared
method variance. The SEM models were saturated (i.e., all
possible relationships between variables were estimated)
and all model fit indices were perfect; thus, model fit
indices are not reported. The purpose of using SEM
analyses was to allow the estimation of moderated
mediation with missing data. As expected, high levels of
shyness at age 1.5 predicted low levels of active distraction
(B=−0.47, SE=0.17, β=−0.19, p<0.01, 95% CI [−0.80,
−0.14]) and high levels of passive/dependent regulatory
strategies (B=0.75, SE=0.23, β=0.21, p=0.001, 95% CI
[0.30, 1.20]) at age 3.5. The shyness by maternal negative
control interaction was predictive of both active distraction
(B=0.27, SE=0.08, β=0.48, p<0.001, 95% CI [0.12, 0.41])
and passive/dependent strategies (B=−0.42, SE=0.13,
β=−0.50, p=0.001, 95% CI [−0.67, −0.17]). The active
distraction strategy, in turn, was negatively predictive of
age 6 maternal report of internalizing symptoms (B=−0.16,
SE=0.07, β=−0.19, p<0.05, 95% CI [−0.29, −0.03]). The
analysis also yielded a significant total indirect effect
between the shyness X maternal negative control interac-
tion and internalizing symptoms (through active distraction)

based on 1000 bootstrap samples (B=−0.09, SE=0.04, p<
0.05, 95% CI [−0.17, −0.01]), as well as a marginal indirect
relation between shyness and internalizing symptoms (B=
0.04, SE=0.02, p=0.06, 95% CI [−0.001, 0.073]). As
maternal negative control was centered at the mean, the
results suggest a trend for an indirect relation between early
childhood shyness and school-age internalizing symptoms
at the average level of maternal negative control.

As passive/dependent regulatory behavior was not
related to internalizing symptoms, only the indirect path
of shyness to active distraction to internalizing problems
was further tested for moderation. The mediating effect of
active distraction was further tested at high (+1SD) and low
(−1SD) levels of maternal negative control, respectively. At
low levels of maternal negative control, there was an
indirect relation between early childhood shyness and
school-age internalizing symptoms (B=0.07, SE=0.03, p<
0.05, 95% CI [0.01, 0.14]); however, at high levels of
maternal negative control the indirect relation was not
significant. The results indicated that the mediation effect of
active distraction was moderated by maternal negative
control, such that the relation between shyness and later
internalizing symptoms was mediated by the active distrac-
tion strategies in the context of low levels of maternal
negative control.1

Moderated Mediation Model Using Teacher Report
of Internalizing Symptoms

The identical models were fitted again using teacher report
of internalizing symptoms as the outcome variable (Fig. 2).
With maternal negative control centered at the mean,

1 To account for potential inflation in the path coefficients, we also
fitted the same series of SEM models with age-2 maternal rating of
internalizing symptoms as a control variable (with its associations
with the mediators and the dependent variable estimated). Results
were similar to those reported above when age-2 internalizing
problems was not in the model. The only difference was that at low
levels of maternal negative control, the total indirect effect (the
mediation effect) was just statistically significant, with .00 at the lower
bound of the 95% confidence interval (B=0.06, SE=0.03, p=0.05,
95% CI [0.00, 0.13]).

M SD Correlation

1 2 3 4 5

1. Shyness 4.21 2.19 –

2. Active distraction 10.52 5.15 −0.20** –

3. Passive/dependent 2.18 1.56 0.21** −0.48*** –

4. Maternal negative control 0.12 1.80 0.04 0.03 −0.10 –

5. Internalizing symptoms (mother) 5.33 4.55 0.12* −0.16* 0.02 0.16* –

6. Internalizing symptoms (teacher) 6.09 6.77 −0.07 0.02 0.12 0.13 0.11

Table 1 Descriptive statistics
and correlations of study
variables

*p<0.05. **p<0.01. ***
p<0.001
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similar to the model using maternal report as the outcome,
high levels of shyness were prospectively associated with
low levels of active distraction (B=−0.48, SE=0.17,
β=−0.20, p<0.01, 95% CI [−0.81, −0.15]) and high levels
of passive/dependent regulatory strategies (B=0.16, SE=
0.05, β=0.21, p=0.001, 95% CI [0.06, 0.25]) observed two
years later. The shyness by maternal negative control
interaction was associated with both active distraction (B=
0.27, SE=0.08, β=0.48, p<0.001, 95% CI [0.12, 0.42]) and
passive/dependent behavior (B=−0.08, SE=0.02, β=−0.51,
p<0.001; 95% CI [−0.13, −0.04]). Only the passive/
dependent regulation strategy (but not active distraction)
was predictive of age 6–7 teacher report of child internal-
izing symptoms (B=0.83, SE=0.35, β=0.19, p<0.05, 95%
CI [0.15, 1.51]). The analysis also revealed two significant
total indirect effects mediated through passive/dependent
regulation: 1) between the shyness X maternal negative
control interaction and internalizing symptoms (B=−0.10,
SE=0.05, p<0.05, 95% CI [−0.188, −0.002]), and 2)
between shyness and internalizing symptoms (B=0.04,
SE=0.02, p<0.05, 95% CI [0.002, 0.008]). Again, as
maternal negative control was centered at the mean, the
results suggested a significant indirect relation between
early childhood shyness and school-age internalizing
symptoms at average levels of maternal negative control.

The moderated mediation was then tested with maternal
negative control set at high (+1SD) and low (−1SD) levels,
respectively. The analyses revealed 1) a significant total
indirect effect between shyness and internalizing symptoms
at low levels of maternal negative control (B=0.08, SE=
0.03, p<0.05, 95% CI: 0.01, 0.15), which suggested that
the relation between shyness and later teacher report of
internalizing symptoms was mediated by passive/dependent
emotion regulation strategies in the context of low maternal
negative control; and 2) this indirect relation was not
significant at high levels of maternal negative control.2

Thus, moderated mediation between early childhood shy-
ness and teacher report of internalizing problems was
supported.

Discussion

This study examined potential mechanisms by which early
childhood temperament is related to school-age internaliz-
ing symptoms. As expected, pathways from early shyness
to later internalizing difficulties were mediated by child-
ren’s emotion regulation strategies, and the mediation
effects were further moderated by levels of maternal

negative control in early childhood. Furthermore, we tested
such a moderated mediation model with both maternal and
teacher assessments of child internalizing symptoms as
outcomes. At a broad level, our findings suggest that the
development of problem behavior reflects an ongoing
interaction between child characteristics and the quality of
the caregiving context.

Findings of this study support the developmental
associations among early childhood shy temperament,
active and passive emotion regulation strategies, and
school-age internalizing symptoms. Our findings that shy
toddlers tend to use less active distraction but more passive/
dependent strategies is consistent with previous research
(e.g., Blair et al. 2004; Feng et al. 2008a) and the
hypothesis that links shy temperament to a limited
repertoire of effective and active regulatory strategies
(Eisenberg et al. 1998; Fox 1994). The present findings
also strengthen the previously supported relations between
emotion regulation and internalizing problems (e.g.,
Buckner et al. 2003). Specifically, the results suggest that
preschool-age boys who cannot actively orient their
attention away from frustration, or can only rely on
strategies that are passive and dependent upon caregivers
may be at heightened risk for future internalizing problems.
Not surprisingly, we did not find a direct relation between
shyness and internalizing symptoms, which is consistent
with previous research suggesting that the direct relation
between these two constructs is at best modest (Degnan and
Fox 2007; Nigg 2006).

The core findings of this study concern different
mechanisms leading to children’s internalizing problems.
The results support the hypothesis that emotion regulation
mediates the link between temperamental vulnerability and
adjustment problems or psychopathology (e.g., Eisenberg et
al. 2003; Yap et al. 2007). We found that higher levels of
shyness were predictive of more passive and fewer active
regulation strategies, which in turn led to greater internal-
izing symptoms. Our findings further strengthen the limited
research (e.g., Eisenberg et al. 2003; Findlay et al. 2009)
that supports this mediational hypothesis. An important
contribution of the current study is that such meditation
effects were tested and supported using a multi-method,
multi-informant longitudinal design, with shyness, emotion
regulation, and internalizing problems all assessed at
different ages.

Most notably, mediated pathways were found to be
further moderated by maternal parenting behavior, such that
emotion regulation strategies only mediated the link
between shyness and internalizing problems in the context
of low to average levels of maternal negative control. When
maternal negative control was high, however, the mediation
effects disappeared. It is possible that in the context of high
parental negative control, children who are initially shy are

2 We were unable to control for earlier teacher assessment of
internalizing problems, as age 6 was the youngest age when teacher
assessment of internalizing problems was available.
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less likely to develop active regulation strategies and more
likely to maintain passive strategies or rely on others to
regulate their emotions, as indicated by previous research
(e.g., Arcus 2001; Degnan et al. 2008; Rubin et al. 2002).
Furthermore, under high levels of parental negative control,
these suboptimal patterns of emotion regulation may
become rigid patterns at an early age with relatively little
room to change.

The moderated mediation finding using teacher reports is
less intuitive. One would expect that the pathway from
shyness to passive/dependent regulation to internalizing
problems would be strengthened in the context of high
maternal negative control. One possibility is that there are
other factors in school settings that further moderate the
relation between emotion regulation and internalizing
symptoms that were not tested in the present study. For
example, positive relationships with peers and teachers may
serve as a buffer against the development of internalizing
problems for children who tend to be passive and
withdrawn. The present study begins to unpack the
mechanisms and pathways of developing internalizing
problems and demonstrates how different processes
involved operate together; it highlights the advantage of
using complex developmental models that incorporate
mediation and moderation processes.

Interestingly, while the general mechanisms of moderat-
ed mediation held true in models with parent and teacher
assessments of internalizing symptoms, the emotion regu-
lation strategies that served as mediators were different.
While active distraction mediated the relation between
shyness and parent report of internalizing symptoms,
passive/dependent strategies mediated the relation between
shyness and teacher report of internalizing problems. Our
findings of differential mechanisms leading to parent versus
teacher assessment of child internalizing problems may
suggest that parents and teachers rely on the appraisal of
different behavioral patterns, including the styles of
regulating negative emotions, in assessing children’s inter-
nalizing problems. It is also plausible that the behavioral
manifestation of internalizing problems varies across
context—while children with internalizing problems tend
to display sustained focus and heightened distress in
response to frustration at home, they are likely to remain
more passive and withdrawn in school settings. Although
small in size, the magnitude of cross-informant association
on internalizing symptoms is consistent with previous
studies (Hinshaw et al. 1992; Stanger and Lewis 1993),
which reported that parent and teacher measures of
internalizing problems were uncorrelated.

Unlike some previous studies (e.g., Bayer et al. 2006;
Rapee 1997), we did not find an association between
maternal negative control and later internalizing problems
after accounting for shyness and its interaction with

maternal negative control. Parental negative control has
also been associated with externalizing problems. Specifi-
cally, for boys who have high levels of fearful or irritable
distress, parental control has been related to teacher reports
of externalizing problems (Morris et al. 2007). This may
explain the lack of association between maternal negative
control and boys’ internalizing problems in the current
study. Together these findings point to the possibility that
the direct effect of maternal negative control on internaliz-
ing symptoms may be stronger in girls than in boys.

Limitations

A few limitations should be considered when interpreting
the findings of this study. First, the original study from
which participants were drawn was designed to investigate
the precursors of childhood externalizing problems, and
thus recruited only boys from low-income families living in
an urban setting. Our findings begin to uncover the
developmental mechanisms of internalizing problems in
boys; however, these mechanisms need to be explored in
girls and among boys and girls from rural and suburban
communities. Relatedly, boys in our sample were selected
for risk of externalizing problems, but based on the
percentages above the CBCL borderline clinical range,
they did not appear to be at high risk for internalizing
problems. Thus, findings may not generalize to children at
risk for internalizing problems or populations at lower risk
for child psychopathology (e.g., middle class). Further-
more, the sample characteristics may contribute, in part, to
the null finding of the direct relation between shyness and
later internalizing problems. One behavioral genetics study
(Rhee et al. 2007) reported shared genetic influence
between shyness and internalizing problems only among
school-age girls but not boys. Future research is needed
using genetically-informed designs that focus on boys and
girls from diverse socioeconomic strata and communities to
corroborate and extend the current findings.

Second, the measure of shyness included only three
items. Although the scale was intentionally reduced in size
to ensure that it was specifically tapping children’s shyness,
the scale’s internal consistency was only marginally
adequate. Our assessment of child shyness could have been
supplemented with observations and/or reports by an
alternative caregiver. Third, emotion regulation was ob-
served in a brief task, which only accessed emotion
regulation strategies in response to frustration. Although
similar delay of gratification tasks have demonstrated
predictive validity to later indices of social functioning
and adjustment outcome (e.g., Eigsti et al. 2006), emotion
regulation is context specific and strategies regulating
different emotions may vary. Emotion regulation strategies
assessed in multiple emotion-eliciting tasks and using
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multiple methods and informants may have further en-
hanced the generalizability of the findings. Fourth, future
studies should benefit from the inclusion of earlier repeated
assessments of endogenous variables in the analysis to
account for potential inflation in the parameter estimate. As
noted earlier, in the model using parent report of internal-
izing as the outcome, after accounting for age 2 assess-
ments of internalizing problems, the magnitude of the total
indirect relation appeared to decline somewhat.

Lastly, the present study did not test the potential
influence of child temperament on maternal negative
control. Given the evidence in the literature for the effects
of temperament on maternal behavior (e.g., Fox et al. 2007;
Hane et al. 2006), it is plausible that maternal negative
control could serve as a mediator between child shyness
and emotion regulation. Future studies should consider
testing such competing models to further elucidate the role
of temperament, emotion regulation and parenting in the
development of internalizing problems.

Conclusion and Implications

This study enhances our understanding of the potential
mechanisms for the development of boys’ internalizing
problems from infancy to the early school-age period. The
results and approach of the current study have implications
for translational research on the prevention and intervention
of internalizing difficulties. First, our findings support early
intervention programs that teach adaptive emotion regula-
tion strategies during early childhood. Children with
temperamental bias towards fearful and withdrawn tenden-
cies in response to challenging situations may especially
benefit if intervention programs target changing passive and
dependent regulatory behavior and promoting active self-
distracting strategies. Early intervention programs that
address children’s management of emotions have shown
positive results. For example, an emotion-based prevention
program implemented in Head Start centers has been found
to increase children’s emotion regulation capacities and
reduce anxious/depressed behavior and negative peer
relations (Izard et al. 2008). The present findings, consistent
with those of Trentacosta and Shaw (2009), further suggest
that future intervention research should examine increased
emotion regulation skill (e.g., active distraction) as a
mechanism of intervention effects.

Additionally, our findings suggest that mechanisms
leading to effective intervention may be moderated by the
quality of caregiving, particularly levels of parental nega-
tive control. Learning adaptive emotion regulation strate-
gies may be one mechanism that leads to the reduction of
future internalizing problem. However, as the effectiveness
of such an intervention mechanism may be tempered by
parenting quality, intervention programs that also address

parental negative control may further enhance the effec-
tiveness of such preventative efforts.
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