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Abstract

Longitudinal growth patterns of internalizing and externalizing behavior problems were examined in a community
sampleof 441 children across the ages of 2 to 5 using hierarchical linear modeling. Contextual risk was measured using
fiveindicators (socioeconomic status, marital status, number of siblings, parent stress, parent psychopathology), and
threelevels of child resilience (biological, behavioral, and relational) were also assessed. Results indicate that a general
patternof decline in both types of behavior problems was observed for the entire sample across time, although
considerableindividual variability in this pattern was observed. Children’s externalizing and internalizing behavior at

age 5 waspredicted by the level of risk at age 2. All three child resilience factors were also predictive of
externalizing andinternalizing behaviors at age 5. In the prediction of the slope of problem behavior over time, risk
status interacted withboth temperamental fearlessness and a mutually responsive orientation with the mother to
predict the decline inexternalizing and internalizing problem behavior. Results underscore the complex interactions of
risk and multiple levelsof resilience that are implicated in the maintenance of problem behavior over time. They
highlight the importance of considering whether expected resilience factors operate similarly across different levels of

risk.

The study of childhood adjustment difficulties
has focused on two broad sets of behavioral prob-
lems: those characterized by aggression and act-
ing-out behaviors (externalizing problems), and
those characterized by anxiety, withdrawal,
and depression (internalizing problems; Achen-
bach, 1991, 1992; Achenbach & Edelbrock,
1983). Early childhood behavior problems are
of interest to clinicians and researchers alike be-
cause of their influence on concurrent psycho-
logical and social functioning (Campbell, 2002),
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their role in influencing later functioning across
peer and school contexts (Keane & Calkins,
2004; Rubin, Coplan, Fox, & Calkins, 1995),
and their potential to constrain the development
of a range of emotional, cognitive, and social
skills (Calkins & Fox, 2002; Nigg & Huang-
Pollock, 2003). Moreover, both kinds of prob-
lems are associated with a range of contextual
risk factors that increase the likelihood that a
child will exhibit symptoms of adjustment
difficulties (Owens & Shaw, 2003; Sameroff,
Gutman, & Peck, 2003). Recent work on trajec-
tories of problem behaviors reinforces the no-
tion that there are multiple possible pathways
that may be observed (Broidy et al., 2003;
Nagin & Tremblay, 1999) and that multiple fac-
tors may contribute to these pathways (Shaw,
Gilliom, Ingoldshy, & Nagin, 2003). These ob-
servations suggest that identifying the risk and
protective factors that may alter individual trajec-
tories is of significance.
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Conceptual and empirical work on risk and
protective factors in early emerging behavior
problems is often conducted from within a
developmental psychopathology framework
(Calkins & Fox, 2002). Such a perspective sug-
gests that there are multiple contributors to
maladaptive and adaptive outcomes, that these
contributors may interact in various ways
within different individuals, and that the conse-
quences for development are multiple pathways
to disordered behavior and /or multiple variants
of outcome from individual causative factors
(Cicchetti, 1984, 1993; Cicchetti & Rogosch,
1996; Sroufe & Rutter, 1984). Cicchetti and
others (Cicchetti & Rogosch, 1996; Richters,
1997) have described these perspectives as
multifinality and equifinality. Such a perspec-
tive emphasizes the importance of conducting
longitudinal investigations of the multiple
forces that may both influence and be influenced
by early contextual, familial, or individual dif-
ference factors.

A developmental psychopathology perspec-
tive also has implications for understanding
through what process or processes children’s
early problematic behavior is ameliorated or
maintained. This perspective also stimulates an
interest in resilience, or the role of protective fac-
tors, particularly in the empirical examination of
those features of either the child or the environ-
ment that may alter the developmental pathway
such that adjustment, rather than maladjustment,
is possible (Luthar, Cicchetti, & Becker, 2000;
Masten, Best, & Garmezy, 1990; Rutter, 1987).
Finally, a developmental psychopathology per-
spective advocates an organizational view of
development; thus, multiple factors, or levels
of a given factor, are considered in the context
of one another, rather than in isolation (Cic-
chetti & Dawson, 2002).

In applying a developmental psychopathol-
ogy perspective to the study of risk and protective
factors implicated in early behavior problems, re-
searchers have examined numerous child, envi-
ronmental, and contextual factors that serve to
protect against poor behavioral adaptation in
the context of adversity (Owens & Shaw, 2003;
Seifer, 2003). A more fine-grained approach
is to consider the multiple levels that may
exist within each of these broad child, family,
and contextual resilience factors. For example,
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the individual child factors may operate in
an integrated system that consists of multiple,
increasingly differentiated levels of functioning
that can be studied by examining simultane-
ously the biological, behavioral, and social
processes that contribute to adaptive behavior
(Calkins & Fox, 2002; Posner & Rothbart,
2000). Here, we address several levels of child
functioning that may serve as resilience factors
through their role in either decreasing the like-
lihood of maintaining, or exacerbating, early
externalizing and internalizing behavior prob-
lems among children at risk for such diffi-
culties.

Early Broad Spectrum Externalizing
and Internalizing Problems

Considerable research has demonstrated that
early-onset externalizing behavior problems,
characterized by aggressive, destructive, and op-
positional behaviors, are risk factors for the
development of later, more serious problems

such as conduct disorder, attention-deficit/
hyperactivity disorder, and juvenile delin-
quency (see Campbell, 2002; Campbell, Shaw,
& Gilliom, 2000, for reviews). Traditionally, it
was thought that as young children acquire more
cognitive, language, and regulatory skills, they
are better able to cope with developmental chal-
lenges and outgrow externalizing behavior prob-
lems (Campbell, 2002; Kopp, 1982). In fact,
research has shown a normative developmental
pathway of externalizing behavior problems
that peaks at age 2 and that shows a distinct de-
cline with age (Hartup, 1974; Tremblay, 2000).
Although it may be the case that most children
acquire adaptive skills that help them manage
challenging situations in appropriate and con-
structive ways (Hartup, 1996; Tremblay, 2000),
for some children, early-onset externalizing
problems remain stable and lead to more serious
maladaptive outcomes (Campbell, 2002; Cum-
mings, lanotti, & zahn-Waxler, 1989). There-
fore, it is important to identify the factors that
contribute to different patterns of externalizing
problem behavior across early childhood.

Internalizing spectrum behavior includes
social withdrawal, inhibition, shyness, anxiety,
and depression (Achenbach & Edelbrock,
1981; Rubin & Asendorpf, 1993; zahn-Waxler,
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Klimes-Dougan, & Slattery, 2000). Much of
the early research linking child characteristics
to internalizing behavior problems focused on
the phenomena of behavioral inhibition to the
unfamiliar. Behavioral inhibition captures a
child’s initial response to novel events or unfa-
miliar adults. First described by Kagan and col-
leagues (Garcia-Coll, Kagan, & Reznick, 1984;
Kagan & Snidman, 1991), this research indi-
cated that infants and young children who are
behaviorally inhibited display low approach ten-
dencies, become and remain vigilant for the
duration of exposure to the novel object, and
often seek the proximity of a caregiver when
exposed to novel events or situations. The con-
sequence of an early inhibited behavioral style
appears to be social withdrawal, one index of
internalizing difficulties (Fox et al., 1995). Chil-
dren with these difficulties often continue to
have problems that may escalate into significant
anxiety disorders or depression (Biederman et al.,
2001; Ollendick, Shortt, & Sander, 2005), again
reinforcing the notion that identification of
risk and protective factors across the early
period of development is of high significance.

Risk for behavior problems has been exam-
ined in a number of studies (for reviews, see
Campbell et al., 2000; Cummings, Davies, &
Campbell, 2000; Rutter, 2002). Of interest
have been factors that are broadly clustered
into categories of contextual, familial, and child
risk, and that include a wide range of factors,
including socioeconomic status (SES), family
size, marital status, parent psychological func-
tioning, maltreatment, prematurity, genes, and
child temperament (Owens & Shaw, 2003;
Seifer, 2003). Sociodemographic factors play
an especially important role in the emergence
and maintenance of problem behavior in early
childhood (McLoyd, 1990). Poverty, for exam-
ple, has both direct and indirect effects on chil-
dren’s development. Poor economic circum-
stances are likely to increase the psychological
distress experienced by parents that in turn af-
fects how parents interact with their children.
The most common parental response to in-
creased psychological stress is an increased
use of coercive discipline techniques, behavior
that is directly implicated in increases in child
problem behavior (Campbell, 1995; McLoyd,
1990). Sociodemographic factors also have
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the effect of limiting choices that parents have
about where they live, where their children are
educated, and what social and recreational op-
portunities they may have. Stress associated
with parenting has also been implicated in the
development and maintenance of behavior pro-
blems (Barkley, 1990). Considerable attention
has been directed toward the influence of paren-
tal psychological functioning and child devel-
opment. In particular, maternal psychopathol-
ogy, specifically depression, has been linked
to the manifestation of externalizing-type be-
haviors in children (Anastopoulos, Guevremont,
Shelton, & DuPaul, 1992; Cummings, 1995;
Seifer, Schiller, Sameroff, Resnick, & Riordan,
1996).

Sameroff and colleagues (2003) have argued
for an approach to the study of risk that ac-
knowledges that risk factors tend to cluster,
and that it is the accumulation of adversity
that connotes risk. Here, we adopt such an ap-
proach and focus on several contextual factors
that have been previously linked to the develop-
ment of early internalizing and externalizing
behavior problems and that are readily observa-
ble in community samples of young children
(SES, family size, marital status, and parent
functioning, including both psychopathology
and stress). In reviewing the extant research
on child factors that may serve to offset these
risks and provide insight into the resilience pro-
cess that may be operating across levels of child
functioning, several candidate factors emerge;
we focus on the biological, behavioral, and
relational levels of child functioning given evi-
dence that each factor has known associations
to positive outcomes and adaptation.

Child Resilience Factors: Biology,
Behavior, and Relationships

Biological characteristics

In both the child and adult personality and psy-
chopathology literature, a number of studies
suggest links between biological functioning
and psychopathology, and from both a risk and
resilience perspective (Crowell et al., 2006; Curtis
& Cicchetti, 2003; Rottenberg, Salomon, Gross,
& Gotlib, 2005). We focus on the important
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of biological functioning in the development of
adaptive behavior, particularly well-regulated
emotion and behavior, as a resilience
mechanismin both internalizing and externalizing
problems (Calkins & Dedmon, 2000; Calkins,
Graziano, & Keane, in press; Calkins &
Keane, 2004). We follow Porges’ polyvagal
theory (Porges, 1996, 2001, 2003; Porges,
Doussard-Roosevelt, & Maita, 1994), which
describes the function of biological maturation,
specifically maturationof the parasympathetic
nervous system that plays a key role in
regulation of state, motoractivity, and emotion.
Porges notes that individual differences in
nervous system functioning might mediate the
expression and regulation of emotion and, by
extension, might be an important element of
the system that supports appropriate social
engagement and positive adjustment (Porges,
2001, 2003; Porges et al.,1994).

Porges and others have found that parasym-
pathetic nervous system functioning, as reflected
in heart rate variability influenced by the vagal
system, is related to the control of attention, emo-
tion, and behavior (Calkins, 1997; Calkins &
Dedmon, 2000; DeGangi, DiPietro, Greenspan,
& Porges, 1991; Huffman et al., 1998; Porges,
Doussard-Roosevelt, Portales, & Greenspan,
1996). Although there are multiple ways to
measure this variability, Porges (1985, 1991,
1996) and colleagues developed a method that
measures the amplitude and period of the oscil-
lations associated with inhalation and exhala-
tion. This measure refers to the variability in
heart rate that occurs at the frequency of breath-
ing (respiratory sinus arrhythmia [RSA]), and is
thought to reflect the parasympathetic influence
on heart rate variability via the vagus nerve.
Levels of baseline, or resting, vagal tone are
considered to be a stable neurophysiological
mechanism underlying autonomic and behav-
ioral reactivity potential in the absence of envi-
ronmental challenge. For example, high resting
RSA has been associated with appropriate emo-
tional reactivity (Stifter & Fox, 1990) and good
attentional ability (Richards, 1987; Suess, Por-
ges, & Plude, 1994).

Porges’ theory further suggests that the RSA
measure is sensitive to changes in the organism
in response to environmental challenge. During
situations where active coping or emotional and
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behavioral regulation is required, the vagal in-
put to the heart is withdrawn and a decrease
in RSA is observed, a response that results in
greater cardiac output in the form of heart rate
acceleration that supports the coping response.
Thus, this response is a physiological indicator
of the individual’s ability to engage in appropri-
ate regulatory behavior (Porges, 2001, 2003).
Evidence of vagal withdrawal during demand-
ing tasks, as indexed by a decrease in the
RSA measure, may reflect physiological pro-
cesses that allow the child to shift focus from in-
ternal homeostatic demands to demands that
require internal processing or the generation
of coping strategies to control affective or be-
havioral arousal. In sum, vagal withdrawal is
thought to be a physiological strategy that per-
mits sustained attention and behaviors indica-
tive of active coping that are mediated by the
parasympathetic nervous system (Porges, 1991,
1996; Wilson & Gottman, 1996).

Considerable research indicates that greater
vagal withdrawal, as measured by a decrease
in RSA, during challenging situations is related
to better state regulation, greater self-soothing
and more attentional control in infancy (De-
Gangi et al., 1991; Huffman et al., 1998), fewer
behavior problems and more appropriate emo-
tion regulation in preschool children (Calkins,
1997; Calkins & Dedmon, 2000; Calkins &
Keane, 2004; Porges et al., 1996), and sus-
tained attention in school-age children (Suess
et al., 1994). Moreover, recent research compar-
ing the magnitude of RSA response to different
types of challenges indicate that children dis-
play significantly greater decreases in RSA
when provided with parental support during a
task than when confronted with a challenge in-
dependent of support (Calkins & Keane, 2004),
and that the magnitude of this response is an
individual difference that is moderately stable
across early development and that predicts a
range of indicators of adaptive functioning
(Calkins & Keane, 2004; El-Sheikh, 2005).

Behavioral characteristics

The emphasis on infant and child behavioral
characteristics, or temperament, as a predictor
of childhood psychopathology grew largely out
of basic research in developmental psychology,
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demonstrating that considerable variability ex-
isted in children’s behavioral style, and that
this variability could influence a range of possi-
ble experiences the child would have in the
course of development (Rothbart & Bates,
1998). Although temperament is traditionally
viewed as consisting of biologically based be-
havioral traits, its manifestation in behavioral
patterns is of interest because it is such patterns
that influence children’s interactions in the world,
and to which parents, teachers, and peers re-
spond, and it is these behaviors that may become
integrated into patterns of social and emotional
functioning that are problematic (Calkins, 1994).

Negative emotionality is one dimension of
temperament that has been linked to both exter-
nalizing and internalizing spectrum problems
(Rothbart & Bates, 1998). An extensive body
of work has examined the construct of negative
emotionality construed as difficultness and
anger proneness as a predictor of externalizing
problems (Rothbart & Bates, 1998). This body
of work has been conducted in several different
countries, with both boys and girls, using dif-
ferent measurement tools. These studies are con-
sistent in finding modest direct effects of these
early temperament dimensions on the display
of externalizing or acting-out behavior prob-
lems at later ages (Calkins & Dedmon, 2000;
Caspi, Henry, McGee, Moffitt, & Silva, 1995;
Prior, Smart, Sanson, & Oberklaid, 1993;
Shaw, Owens, Giovanelli, & Winslow, 2001).

Researchers have also found that negative
temperamental reactivity early in development
is related to internalizing behavior in childhood
(Keenan, Shaw, Delliquadri, Giovannelli, &
Walsh, 1998; Merikangas, Swendsen, Preisig,
& Chazan, 1998). Other research has found
that withdrawal behavior (Mun, Fitzgerald,
Von Eye, Puttler, & zucker, 2001) and irritable
distress (Morris et al., 2002) were predictive of
internalizing behavior problems in children.
Moreover, Mathijssen and colleagues found
that children with an easy temperament had fewer
internalizing behavior problems (Mathijssen,
Koot, & Verhulst, 1999). Indeed, children’s
levels of positive affect or sociability have been
found to predict lower self-reported anxiety
and depression (Phillips, Lonigan, Driscoll, &
Hooe, 2002). In addition, Anthony, Lonigan,
Hooe, and Phillips (2002) found that a child
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composite of negative temperamental traits
was related to more child depression and anxi-
ety, whereas a child composite of positive tem-
peramental traits was related to less child
depression.

Thus, various measures of negative affectiv-
ity seem to be associated with the experiences
of anxiety and depression, and with the ten-
dency to act out and behave aggressively. It
may also be the case that other temperament
dimensions such as persistence, adaptability,
and positive affect may protect children against
the development of problem behavior (Keiley,
Lofthouse, Bates, Dodge, & Pettit, 2003;
St. Jonn Seed & Weiss, 2002). One issue that
is in need of clarification is whether anger
versus fear differentially predicts internalizing
versus externalizing problems (Calkins & Fox,
2002) and whether children who are low on
these negative temperament dimensions are buf-
fered from the risk factors that may be associ-
ated with them. In this study we examine three
dimensions of temperament, anger and fear tol-
erance, and attentional persistence as resilience
factors that may contribute to adaptive versus
maladaptive behavior in the context of con-
textual risk.

Relational characteristics

The study of early childhood behavior prob-
lems has focused on a number of indices of
the parent—child relationship as predictors and
risk factors in the emergence and maintenance
of such problems. For example, a number of
studies have shown that insecure infant attach-
ment is predictive of later behavior problems
in children (Booth, Rose-Krasnor, & Rubin,
1991; Goldberg, Gotowiec, & Simmons, 1995;
Lyons-Ruth, Alpern, & Repacholi, 1993;
Renken, Egeland, Marvinney, Mangelsdorf, &
Sroufe, 1989; Shaw et al., 1998; Shaw, Owens,
Vondra, Keenan, & Winslow, 1996). In addition,
a considerable body of evidence indicates that
preschool children are more likely to show over-
active, noncompliant, aggressive, and impulsive
behavior when their parents are displaying nega-
tive control and are uninvolved, rejecting, and
harsh (Campbell, 1995; Dumas & LaFreniere,
1993; Hart, DeWolf, Wozniak, & Burts, 1992;
Pettit, Bates, & Dodge, 1993).
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In addition to having insecure mother—child
attachment histories and negative, controlling
parents, children displaying child behavior
problems have also been found to have less
harmonious mother—child interactions (Gardner,
1987, 1989, 1994) and are low on affection,
positive involvement, and warmth (McFadyen-
Ketchum, Bates, Dodge, & Pettit, 1996; Miller,
Cowan, Cowan, Hetherington, & Clingempeel,
1993). In other studies, mother—child relation-
ships where the children are displaying behavior
problems have been characterized by conflict
and coercion. Patterson has identified a pattern
of coercive interaction between mothers and
children, where both the mothers’ and chil-
dren’s aversive behaviors are reinforced and
escalate as a result of this reinforcement (Pat-
terson, 1982; Patterson, DeBaryshe, & Ramsey,
1989). Finally, mothers of children displaying
behavior problems have been found to be more
adult focused by controlling and dominating
activities with their children instead of being
child focused and encouraging actions initiated
by the children (Gardner, 1994; Rubin, Booth,
Rose-Krasnor, & Mills, 1995).

Thus, considerable evidence suggests that
less conflict, more synchrony, and greater
shared positive affect may be important ele-
ments of the child’s relationship with the care-
giver that may buffer the child from the nega-
tive effects of contextual risk factors. Such a
parent—child dynamic may lead to declines in
difficult behavior often characteristic of tod-
dlerhood and to more harmonious parent—child
interactions over time. Kochanska (1997) has
conceptualized this aspect of the mother—child
relationship as a mutually responsive orienta-
tion (MRO). She hypothesizes that when there
is a greater MRO between a mother and child,
maternal use of control and coercion should
be decreased because the child is more receptive
to parental goals (Maccoby, 1984). Such a dy-
namic also sets the stage for positive and suc-
cessful socialization within the parent—child
dyad, which results in fewer behavior problems
and greater social competence (Deater-Deckard,
Atzaba-Poria, & Pike, 2004; Deater-Deckard &
Petrill, 2004; Kochanska, Forman, & Coy, 1999;
Kochanska & Murray, 2000).

In sum, our multilevel approach to the role of
resilience factors in the trajectories of early
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childhood behavior problems focuses on spe-
cific dimensions of biological, behavioral, and
relational factors that are theoretically and em-
pirically linked to early adjustment. Our specu-
lation of the role these within child factors may
play in such adjustment has emphasized main
effects of these potential buffers operating
under conditions of risk. However, given that
these resilience factors are conceptualized in
our approach as operating within the child,
they are clearly not functionally independent
of one another. However, despite the obvious
practical limitations to such an empirical ap-
proach, clearly, a developmental psychopathol-
ogy framework necessitates the conceptual in-
tegration of these factors as part of a dynamic
process of growth and change across early
development.

The Current Investigation

The goal of this longitudinal study was to ex-
amine patterns of growth and change in behav-
ior problems across the preschool period in a
large, diverse, community sample of children
at varying levels of risk for such problems.
Three broad questions were addressed. First,
we examined the general pattern of change
from age 2 to age 5 to replicate prior work not-
ing the decline in behavior problems across
this period (see review by Campbell, 2002).
Second, we examined three levels of child re-
silience factors (physiological, behavioral, and
relational) as predictors of the level of both
externalizing and internalizing type behavior
problems at kindergarten entry. Third, we ex-
amined three levels of child resilience factors
as predictors of patterns of change in behavior
problems over time. We examined the main
effect of contextual risk, hypothesizing that a
higher level of risk would predict less steep
declines in behavior problems over time and
higher levels of behavior problems at kinder-
garten entry. We hypothesized that this main
effect of risk would be moderated by higher
levels of physiological regulation, lower anger,
and proneness to fear (for externalizing and
internalizing); higher levels of behavioral per-
sistence; and higher levels of mutual responsive
orientation. In addition, and based on prior
work, we examined the role of gender in



Resilience in the context of risk for early childhood behavior problems

predicting rates of change in behavior problems
over time (e.g., Campbell, 1997, 2002); we
expected that boys would show more stable
and less declining patterns of behavior prob-
lems over time compared to girls.

Method

Participants

The current sample utilized data from three co-
horts of children who are part of an ongoing
longitudinal study. The goal for recruitment
was to obtain a sample of children who were
at risk for developing future externalizing be-
havior problems that was representative of the
surrounding community in terms of race and
SES. All cohorts were recruited through child
daycare centers, the County Health Depart-
ment, and the local Women, Infants, and Chil-
dren Program. Potential participants for Co-
horts 1 and 2 were recruited at 2 years of age
(Cohort 1: 1994-1996 and Cohort 2: 2000—
2001) and screened using the Child Behavior
Checklist (CBCL 2/3; Achenbach, 1992) com-
pleted by the mother to oversample for exter-
nalizing behavior problems. Children were iden-
tified as being at risk for future externalizing
behaviors if they received an externalizing
T score of 60 or above. Efforts were made to
obtain approximately equal numbers of males
and females. A total of 307 children were
selected.

Cohort 3 was initially recruited when infants
were 6 months of age (in 1998) for their level of
frustration based on laboratory observation and
parent report, and were followed through the
toddler period (see Calkins, Dedmon, Gill,
Lomax, & Johnson, 2002, for more informa-
tion). Children whose mothers had completed
the CBCL at 2 years of age were included in
the current study (n = 140). Of the entire

sample (N = 447), 37% of the children were
identified as being at risk for future externalizing
problems. There were no significant demo-
graphic differences between cohorts with

regardto gender, X 2, N =447) = 63,p =
T3;race, X2 (2, N =447) =1.13,p =.57;0r
2-yearSES, F (2, 444) = 53,p =.59. Cohort
3 had a significantly lower average 2-year
externalizing T score (M = 50.36)
compared to
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Cohorts 1and 2 (M = 54.49), t (445) = 4.32,

p =.00.

Of the 447 original screened participants, 6
were dropped because they did not participate
in any 2-year data collection. At 4 years of
age, 399 families participated. Families lost to
attrition included those who could not be loca-
ted, moved out of the area, declined participa-
tion, and did not respond to phone and letter re-
quests to participate. There were no significant
differences between families who did and did

not participate in terms of gender, X* (1, N=
447) = 3.27,p = .07;race, X* (1, N =
447) =.70,p = .40; 2-year SES, t (424) =
81,p =.42; or 2-year externalizing T score, t
(445) =_.36,p =.72. At5 years of age 365
families participated including 4 that did not
participate in the 4-year assessment. Again,
there were no significant differences between
families who did and did not participate in terms
of gender, X2 (1, N=447) = .76,p = .38; race,
X2 (1, N=447) = 17,p =.68; 2-year SES, t
(424 =1.93,p =.06); and 2-year externalizing

T score, t (445) =.1.73,p =.09.

The current sample included 441 children
(213 male, 228 female). Sixty-seven percent
were European American, 27% were African
American, 4% were biracial, and 2% were
Hispanic. At age 2, the children were primarily
from intact families (81%) and families were
economically diverse based on Hollingshead

(1975) SES scores (M =39.63, SD = 11.17).
Procedures

Children and their mothers participated in the
study when the children were 2, 4, and 5 years
of age. During the laboratory assessments, the
children and their mothers engaged in a series
of tasks designed to elicit emotional and behav-
ioral responding and mother—child interaction
behaviors. Heart rate data was collected during
some of the tasks. At the beginning of the
laboratory assessment, an experimenter placed
three disposable pediatric electrodes in an in-
verted triangle pattern on the child’s chest.
The electrodes were connected to a preamplifier
and the output from the preamplifier was
transmitted to a vagal tone monitor (VFM-I
Delta Biometrics, Bethesda, MD) for R-wave
detection. A data file containing the interbeat
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intervals (IBIs) for the entire period of heart rate
collection were saved on a laptop computer for
later artifact editing (e.g., resulting from child
movement) and analysis. At each assessment,
mothers also completed questionnaires assess-
ing family demographics, their own function-
ing, and their child’s behavior. The current
study utilized data from the 2-year laboratory
visit and maternal questionnaires from all three
laboratory assessments.

Measures

Contextual risk. An index was created to assess
the child’s contextual risk at 2 years of age.
Each of five individual indicators of risk were
scored as present (1) or absent (0) and then
summed to create a single contextual risk index.
For continuous variables, individuals who scored
within the lowest or highest quartile were
placedin the risk category as indicated below.

SES. The Hollingshead Index (1975) was
used to assess the family SES. Those scoring
within the lowest quartile were considered to
be at risk (27%).

Marital status. Those who were unmarried
were considered at risk (18.6%).

Number of siblings. Risk was coded as pres-
ent when families had more than two siblings
when the child was 2 years of age (21%).

Maternal psychopathology. The Symptom
Checklist-90—Revised (Derogatis, 1986) was
used to assess self-reported maternal psychopa-
thology symptoms at the 2-year visit. The 90
items were rated on how much distress they
caused over the previous 7 days using a 5-point
scale ranging from 0 to 4 (not at all, a little
bit, moderately, quite a bit, and extremely).
Individual’s with T scores 60 and above on
the General Severity Index were assigned to
the risk category (29%).

Parenting stress. The Parenting Stress In-
dex—Short Form (Abidin, 1995) was used to
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assess the source and degree of parenting stress
when the child was 2 years of age. The index
contains a total score as well as subscales for
stress stemming from the child, the parent—child
relationship, and the parent. Items were rated on
a 5-point scale ranging from 1 to 5 (strongly
agree, agree, not sure, disagree, and strongly
disagree). The measure has good reliability
and validity, with coefficients exceeding .80
(Abidin, 1995). Those scoring 90 and above
on the total stress T score were assigned to the
risk category (25%).

On the basis of the Contextual Risk Index,
34% of the children had no risk factors, 32%
had one risk factor, 21% had two risk factors,
7% had three risk factors, 5% had four risk
factors, and 1% had five risk factors.

Child resilience factors.

Biological characteristics—Cardiac vagal
regulation. Measures of children’s baseline
RSA and change in RSA from baseline during
a positive task at age 2 were obtained by editing
IBI flies using MXEDIF software (Delta Bio-
metrics). To edit the files, the data were scanned
for outlier points, relative to adjacent data, and
the outliers were replaced by dividing or sum-
ming them so they would be consistent with
the surrounding data. Only data files in which
less than 10% of the data required editing
were included in the current study. The Porges
(1985) method of analyZing 1BI data was used
to calculate RSA. This method applies an algo-
rithm to the sequential heart period (HP) data.
The algorithm uses a moving 21-point polyno-
mial to detrend periodicities in HP that are
slower than RSA. Next, a bandpass filter ex-
tracts variance in HP within the frequency
band of spontaneous respiration in young chil-
dren (0.24-1.04 Hz). The natural logarithm
(In) of this variance is taken and reported in
units of In(milliseconds)>. RSA was calculated
every 30 s for the baseline and bubble tasks and
the average across the 30-s epochs for each epi-
sode was used in subsequent analyses. Data
were excluded if the standard deviation for an
episode was over 1.0.

Baseline RSA. This was obtained at the be-
ginning of the laboratory visit while the child
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watched a 5-min segment of the videotape
“Spot,” a story about a puppy that explores its
neighborhood. The use of the video stimulus
was necessary to limit movement artifact in
the data, given that the children were 2 years
of age. Although this episode is not a true base-
line, because the child’s attention was engaged,
it was sufficient to gain a measure of RSA while
the child was sitting quietly and showing little
affect. Children also participated in a bubble
task that was designed to elicit focused atten-
tion and positive affect during which they
were instructed on how to blow and pop bub-
bles. Children’s change in RSA (ARSA) was
calculated by subtracting the RSA during the
bubble task from the RSA during the baseline
episode. Positive change scores occurred
when there was a decrease from baseline to
the bubble episode, which reflected attempts
at vagal regulation. Negative change scores oc-
curred when there was an increase from base-
line to the bubble episode and reflected a state
that does not require regulation.

Behavioral characteristics—Temperament.
The Toddler Behavior Assessment Question-
naire (Goldsmith, 1996) is a 108-item scale
that was used to assess maternal reported tem-
perament-related behavior at the 2-year visit.
Items were rated on a 7-point scale (never,
very rarely, less than half the time, about half
the time, more than half the time, almost
always, always). The measure includes five
subscales that assess activity level, anger, fear,

pleasure, and interest/ persistence. The anger,

social fear, and interest/ persistence, subscales
were utilized in the current study. Anger and
fear were recoded so that higher scores indicate
the child’s level frustration tolerance and fear-
lessness. For persistence, higher scores indicate
greater persistence.

Relationship characteristics —MRO. Parent-
ing and child behaviors, across the different
mother—child interaction tasks when the chil-
dren were 2 years of age, were scored using
global codes adapted from the Early Parenting
Coding System (Winslow, Shaw, Bruns, &
Kiebler, 1995). Behaviors, which were coded
during a puzzle task, free play, and clean-up

task, received codes for warmth/ positive affect
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(displaying positive affect and warmth toward
the child) and sensitivity / responsiveness
(promptly and appropriately responding to the
child’s bids to her). Behaviors were coded on
a 4-point scale ranging from low to high (none,
a little, some, a lot). Reliability was calculated
on all tasks for 10% of the total sample that two
research assistants coded together and another
10% that were coded separately. Adjusted kappa
values were all above .70. Proportion scores
were created that reflected the percentage of
tasks in which both the mother and child ex-
pressed high levels of mutual responsiveness
and mutual positive affect. Specifically, the
relationship was coded as mutual when both
the mother and child expressed high levels of
each behavior (i.e., both were coded as a
lot). The mutual responsiveness and mutual
positive affect proportion scores were summed
to create an index of MRO. Higher scores in-
dicate greater levels of mutually responsive
behavior.

Behavior problems. The CBCL was used to as-
sess both externalizing and internalizing behav-
iors (Achenbach & Edelbrock, 1983). Mothers
completed the CBCL for 2- to 3-year-olds when
the children were 2 years of age (Achenbach,
1992) and the CBCL for 4- to 18-year-olds
when the children were 4 and 5 years of age
(Achenbach, 1991). These scales have been
found to be a reliable index of externalizing and
internalizing behavior problems across child-
hood (Achenbach, 1992; Achenbach, Edel-
brock, & Howell, 1987). At 2 years of age,
the externalizing subscale consisted of 26 items
that included the minor subscales of aggression
and destructive behavior. The internalizing sub-
scale consisted of 25 items that included the

minor subscales of anxious/depressed and
withdrawn. At 4 and 5 years of age, the exter-
nalizing subscale consisted of 33 items that in-
cluded the minor subscales of aggression and
delinquency. The internalizing subscale con-
sisted of 32 items that included the minor sub-
scales of anxious/depressed, withdrawn, and
somatic complaints. Mothers rated their child
on a 3-point scale (not true, sometimes true,
often true). Because different versions of this
measure were completed because of the child’s
age at the time of assessment and because we
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were interested in the children’s behaviors rela-
tive to the respective level of behaviors given
children’s respective ages, the CBCL exter-
nalizing and internalizing T scores were used.
Higher scores indicated higher levels of exter-
nalizing and internalizing behaviors.

Data analytic strategy

Growth curve analyses were conducted to ex-
amine the developmental trajectories of exter-
nalizing and internalizing behavior problems
in early childhood, using hierarchical linear
modeling (HLM; Raudenbush & Byrk, 2002).
HLM was used because it allows for unbal-
anced designs so those children with incom-
plete outcome data across the three waves could
be included in the analyses. For the current
study, externalizing and internalizing behavior
problems were assessed when children were 2,
4, and 5 years of age. Linear growth trajectories
were fit using full maximum likelihood estima-
tion and the results reported are based on the ro-
bust standard errors. Linear models have been
recognized as providing a good approximation
about the nature of change that occurs even
when the actual change is more complex
(Rogosa, Brant, & zimowski, 1982). Age was
centered at 5 years so that the intercept indi-
cated the status at the end of the growth period
examined and the coefficients indicate the change
that occurred in 1-year increments starting at

age 2. Gender was effect coded (male = -1,

female — 1) and all continuous variables were

mean centered. Initially, unconditional growth
models were fitted to explore developmental
trajectories of externalizing and internalizing
behavior problems across early childhood.
Next, we fitted an explanatory model to charac-
terize how well changes in children’s external-
izing and internalizing behaviors were predicted
by contextual risk as well as three levels of
resilience factors: biological, behavioral, and
relational. The interaction terms between
contextual risk and the resilience factors were
included to examine whether the link between
vagal regulation, child temperament, and mother—
child relationship quality and children’s be-
havior problems was moderated by the child’s
level of contextual risk. Significant interactions
were plotted so that high risk represents an
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individual with a risk index score of 3 and
low risk represents an individual with a risk
index score of one (Aiken & West, 1991). All

other continuous variables were plotted at *+ 1
SD from the mean.

Results

The results are organized as follows. First,
analyses are conducted to assess the pattern of
missing data. Second, preliminary analyses in-
cluding descriptive statistics and intercorre-
lations for all study variables are presented.
Third, the results from the HLM models are
reported.

Missing data

The use of HLM accounts for missing data
longitudinally under the assumption that the
data are missing at random (MAR). Thus,
despite attrition between 2 and 5 years of age,
the analysis included all 441 participants.
Overall patterns of missing data were examined
revealing that missing data were predicted by
the continuous 2-year variables included in

the model, Little’s MCAR text, x* (831) -

911.21, p < .05, indicating that the data was
MAR.

HLM does not allow for missing data within
the time invariant (Level 2) predictor variables;
therefore, data were imputed for Level 2 predic-
tor variables. Listwise deletion of cases without
complete data would have resulted in an over
49% reduction in sample size that would have
produced a significant loss in power and possi-
ble bias. The amount of missing data for any
one variable was relatively small: maternal
depression (19%), maternal psychopathology
(11%), child temperament variables (21%),

baseline RSA (21%), A ARSA baseline =
positive task (28%), and MRO (3%). Missing
valueswere imputed through maximum likelihood
estimation using the expectation
maximization method (EM) algorithm in SPSS
13. The EM method is an iterative process to
impute missingvalues that has been found to be
superior to listwise deletion, mean substitution,
and multiple regression (Garson, 2006). All the
analyses presented are based on the imputed
Level 2data.
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Preliminary analyses

Descriptive statistics for all study variables are
presented in Table 1. Intercorrelations among
study variables indicate that contextual risk was
associated with child temperament, MRO, and
both externalizing and internalizing behavior
problems (Table 2).

Early developmental trajectories
of externalizing and internalizing
behavior problems

Unconditional growth models were fit to explore
the developmental trajectories of children’s
externalizing and internalizing behavior prob-
lems from 2 to 5 years of age (Table 3). The fixed
effects indicated that from 2 to 5 years of age chil-
dren’s externalizing behavior problems T score
decreased by .41 points each year. At 5 years of
age, the average externalizing behavior problems
score was 51.91. Internalizing behavior T scores
also decreased from 2 to 5 years of age at a rate of
.74 points each year. At 5 years of age, the aver-
age estimated internalizing behavior score was
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46.37. For both externalizing (intercept = .78,
slope = .46) and internalizing (intercept = .69,

slope = .44) behavior problems, the parameter
estimates had adequate reliability.

The variances around the intercept and slope
(random effects) indicate whether the parameter
estimates vary across children and represent
individual differences in the linear change that
occurs from 2 to 5 years of age and overall
levels of behavior at age 5. For both exter-
nalizing and internalizing behavior problems,
the random effects were significant (Table 3).
This indicates that there is substantial interindi-
vidual heterogeneity that can be explained by
including predictors in the model.

Risk and resilience as predictors
of externalizing and internalizing
behavior problem trajectories

Next we examined how contextual risk, vagal
regulation, child temperament, and a MRO
between the mother and child assessed when
children were 2 years of age predicted both the
rate of change in externalizing and internalizing

Table 1. Descriptive statistics for predictor and outcome measures

Measures n M SD Range
2-Year Measures
Contextual risk 441 1.21 1.19 0.00-5.00
Baseline RSA 441 5.43 1.16 1.10-8.79
ARSA (baseline — positive) 441 0.46 0.67 —2.14-3.22
Frustration tolerance 441 4.09 0.81 1.67-6.43
Persistence 441 444 0.66 1.75-6.14
Fearlessness 441 423 0.88 1.31-6.79
Mutually responsive orientation 441 0.87 0.72 0.00-2.00
Externalizing problems 441 53.15 9.82 30.00-91.00
Internalizing problems 441 48.92 9.93 30.00-90.00
4-Year Measures
Externalizing problems 375 52.26 9.36 30.00-76.00
Internalizing problems 375 45.88 9.09 33.00-73.00
5-Year Measures
Externalizing problems 343 51.72 10.26 30.00-79.00
Internalizing problems 343 47.31 9.80 33.00-82.00

Note: RSA, respiratory sinus arthythmia.
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Table 2. Intercorrelations for study variables

Variables 1 2 3 4 5 6 7 8 9 10 11 12
Predictor Variables
1. Risk Index
2. Baseline RSA .04
3. ARSA (baseline — positive) —-.02 A4x%k
4. Frustration tolerance —28%*kx  — 11% .01
5. Persistence — ]9k .03 1% 27kEk
6. Fearlessness — . 13%%% .05 —-.07 2Rk 13%*
7. Mutually responsive orientation =~ —.25%%*  — 13*x* —.06 21H%* .02 .05
Outcome Variables
8. Externalizing’s 2 year 35k .03 -.03 —54%x%k — DPkkk .06 — . 13%x*
9. Internalizing’s 2 year 39%kxx — (2 —.08% —.A4¥xk _ Dkkk  Fokkk 1% T8kx*
10. Externalizing’s 4 year 28kHk .01 —.09F —.4Q%xx D7k .02 —-.04 B1kxE ARk
11. Internalizing’s 4 year DTkE* 3% -.01 —23%xk  — 13% —.14%x* .01 J8kxk  ASkkk Gk
12. Externalizing’s 5 year 25%%k 10% —.12% = 3Ekxk Dk .06 -.03 JOkxk JAdkkk JAkKER AQkkk
13. Internalizing’s 5 year 24%%k .07 -.05 —.23%x%k  — 16% —.10% .04 S5kxk AQRxk SQ%kkk GEKkkk (] Rk

Note: RSA, respiratory sinus arrhythmia.

+p < .10, %p < 05. *¥*p < 01, Frxp < 001,
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Table 3. Unconditional growth models for externalizing and internalizing behavior

problems
Externalizing Internalizing
Fixed Effects Coefficient* SE t Coefficient* SE t
Intercept (5 year) 51.91 0.49 105.16%** 46.37 0.49 95.12%*x*
Slope -0.41 0.16 —2.50* —0.74 0.19 —3.95%*
Variance Variance
Random Effects Component df x? Component df x>
Intercept (5 year) 8.76 391 1956.61%** 8.09 391 1353.23**%
Slope 223 391 725.66%** 6.29 391 712.08%**

“Coefficients indicate the change that occurred in 1-year increments starting at age 2.

*p < 05. ¥**p < 001

behavior over time and children’s level of behav-
ior problems when they were 5 years of age.
These explanatory models included all the vari-
ables of interest including the risk interaction
terms as predictors of both the intercept and slope.

Results for externalizing behavior problems
are displayed in Table 4. The fixed effects indi-
cate that greater behavior problems at Year 5
(intercept) were predicted by higher contextual
risk, greater baseline RSA, higher levels of
fearlessness, greater MRO between the mother
and child, smaller change in RSA, lower frus-
tration tolerance, and lower persistence. There
was also a significant Risk X MRO interaction
(Figure 1), indicating that for those children
who were at greater risk at 2 years of age, higher
MRO at 2 years was related to higher externaliz-
ing behavior problems at 5 years.

For the change in externalizing behavior
problems from 2 to 5 years of age we found
that boys declined at a faster rate than girls
who tended to stay stable over time. In addition,
having lower baseline RSA, greater change in
RSA and lower levels of frustration tolerance
was also linked with greater declines in exter-
nalizing behavior problems. It should be noted,
however, that children with higher frustration
tolerance had overall lower levels of exter-
nalizing behavior problems than those with
lower levels of frustration tolerance. None of
the risk interaction terms included in the model
were significant.

The overall proportion of variance accounted
for in the explanatory model was calculated

relative to the variance in the unconditional
growth model (i.e., variance unconditional growth
model — variance explanatory model/ variance
unconditional growth model; Singer & Willett,
2003). The relative proportion of variance ex-
plained was 29% for the intercept and 18%
for the slope.

Results for internalizing behavior problems
are displayed in Table 5. The fixed effects indi-
cate that greater internalizing behavior prob-
lems at Year 5 (intercept) were predicted by
higher contextual risk, greater baseline RSA, a
more MRO between the mother and child,
and lower frustration tolerance. There were
two significant interactions predicting the inter-
cept. For children who were at greater risk at 2
years of age, a more MRO between mother
and child was related to higher internalizing
problems at 5 years of age (Figure 2). In addi-
tion, for children who were at greater risk at
2 years of age, lower persistence was related
to higher internalizing problems at 5 years
(Figure 3).

Declines in internalizing behavior problems
from 2 to 5 years of age were associated with
lower baseline RSA and lower levels of frustra-
tion tolerance, although higher frustration toler-
ance actually had lower levels of internalizing
behavior problems across early childhood.
Greater fearlessness was associated with a steeper
decline in internalizing behavior problems over
time, but this association was moderated by
risk. The three-way interaction among Risk X
Fearlessness X Time is depicted in Figure 4.
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Table 4. Externalizing behavior problems trajectories

Fixed Effects Coefficient? SE t
Intercept 54.97 0.47 109.67**x*
Female 0.51 0.44 1.16
Risk 1.68 0.44 3.83%%x*
Baseline RSA 0.87 0.43 2.03*
ARSA (baseline — positive task) —2.04 0.74 —2.77%*
Frustration tolerance —3.65 0.60 —6.08%**
Persistence —1.89 0.69 —2.75%*
Fearlessness 1.83 0.52 3.50%*
Mutually responsive orientation 1.44 0.65 2.21%*
Risk x Baseline RSA 0.02 0.34 0.07
Risk x ARSA -0.13 0.65 -0.20
Risk x Frustration Tolerance —0.54 0.49 —-1.10
Risk x Persistence —0.63 0.67 —0.94
Risk x Fearlessness —-0.09 0.45 —-0.20
Risk x Mutually Responsive Orientation 1.27 0.58 2.19%
Slope -0.40 0.17 —2.36%*
Female 0.38 0.16 2.40%
Risk —-0.08 0.16 -0.51
Baseline RSA 0.40 0.15 2.58%
ARSA (baseline — positive task) —0.72 0.26 —2.72%*
Frustration tolerance 0.65 0.22 2.99%*
Persistence —0.07 0.25 —-0.27
Fearlessness 0.25 0.19 1.32
Mutually responsive orientation 0.32 0.23 1.37
Risk x Baseline RSA —0.05 0.12 —-0.39
Risk x ARSA 0.04 0.23 0.16
Risk x Frustration Tolerance 0.03 0.18 0.14
Risk x Persistence —-0.25 0.24 —-1.05
Risk x Fearlessness 0.01 0.16 0.08
Risk x Mutually Responsive Orientation 0.12 0.21 0.59
Variance
Random Effects ~ Component df x>
Intercept 54.47 377 1488.43%%x*
Slope 4.08 377 665.77%%*

Note: RSA, respiratory sinus arrhythmia.

“Coefficients indicate the change that occurred in 1-year increments starting at age 2.

*p < .05, ¥p < 01, ¥¥+p < 001.

Specifically, children who had high contextual
risk and were high on fearlessness had the high-
est level of internalizing behavior problems
even though they decreased over time.
Children who had low fearlessness had overall
lower levels of internalizing behavior problems
and they decreased similarly. For children with
low contextual risk, however, there were differ-
ences in their change over time based on their
fearlessness. Internalizing problems decreased
when children were low on fearlessness, but
stayed stable with the lowest level of internal-
izing behavior problems if they were high

on fearlessness. In summary, children’s tem-
peramental fearlessness has differential influ-
ences on children’s internalizing behavior prob-
lems under conditions of low and high
contextual risk.

Greater declines in internalizing behavior
problems were also linked with a less MRO
between the mother and child. This was also
moderated by risk, as there was a significant
Risk X MRO X Time interaction (Figure 5).
Specifically, under conditions of high contextual
risk children who experienced a more MRO
with their mother had the greatest level of
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Figure 1. The interaction between contextual risk and mutually responsive orientation between the mother
and child predicting 5-year externalizing behavior problems.

internalizing behavior problems and they in-
creased slightly over time. Under conditions
of high risk but with a less mutually responsive
relationship with their mother, children were
initially higher on internalizing behavior prob-
lems but they decreased over time. For internal-
izing behavior problems, the relative proportion
of variance explained was 22% for the intercept
and 27% for the slope.

Finally, the random effects from the ex-
planatory models indicate that for both externaliz-
ing and internalizing behavior problems there
was still significant variation in the intercept
and slope that was not accounted for by the pre-
dictors included in the model.

Discussion

The goal of the present study was to examine
growth and change across the preschool years
in externalizing and internalizing behavior
problems in a large community sample of chil-
dren. Given that such problems become more
intransigent and difficult to treat as children de-
velop, the early identification of these problems
and the risk and protective factors associated
with them is a significant goal for basic scien-
tists and practitioners alike. We adopted devel-
opmental psychopathology as our conceptual
framework. This perspective invites considera-
tion of the multiple processes and pathways in

early development and aims to identify risk
and protective factors that clarify the various
conditions under which child functioning is
compromised.

Our work with community samples lends it-
self to an examination of contextual risk fac-
tors—those features of the child’s social and
economic environment that make successful
adaptation more challenging, although not ne-
cessarily unlikely. We identified five common
indicators of contextual risk and, following
Sameroff and others (Rutter, 1987; Sameroff
et al., 2003), created a composite of risk that
we predicted would be associated with poorer
functioning as indicated by higher scores on
the CBCL subscales and less steep declines in
such problems across preschool. Specifically,
we modeled trajectories of children’s behavior
problems from 2 to 5 years of age as a function
of both risk and three levels of child resilience
where the intercept was coded to predict chil-
dren’s level of behavior problems at the end
of the developmental period examined. Our ex-
pectation was that risk would be moderated by
several within child resilience factors that
have been linked in prior research with better
versus worse competence among young chil-
dren. Such an approach is consistent with a con-
ceptual framework that views development as a
dynamic process that may be observed across
multiple interacting levels of analysis.
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Table 5. Internalizing behavior problems trajectories

Fixed Effects Coefficient? SE t
Intercept 46.61 0.51 92,1 %%
Female -0.35 0.47 —-0.74
Risk 2.21 0.43 5.20%%*
Baseline RSA 0.99 0.48 2.06*
ARSA (baseline — positive task) —1.06 0.78 —1.36
Frustration tolerance —-1.12 0.57 —1.96*
Persistence —0.63 0.64 —0.97
Fearlessness —0.62 0.56 —-1.12
Mutually responsive orientation 2.29 0.63 3.62%*
Risk x Baseline RSA 0.16 0.34 047
Risk x ARSA 0.29 0.67 0.44
Risk x Frustration Tolerance —-0.71 0.45 —1.58
Risk x Persistence —-0.99 0.58 —1.71%
Risk x Fearlessness —0.44 0.38 —-1.14
Risk x Mutually Responsive Orientation 2.34 0.55 4.25%**
Slope —0.68 0.19 —3.61%*
Female 0.05 0.18 0.29
Risk -0.09 0.16 —-0.55
Baseline RSA 0.41 0.17 2.45%
ARSA (baseline — positive task) —0.05 0.31 —0.18
Frustration tolerance 0.66 0.23 2.85%*
Persistence 0.31 0.26 1.18
Fearlessness 0.57 0.22 2.63%*
Mutually responsive orientation 0.63 0.25 2.50*
Risk x Baseline RSA —-0.07 0.14 —-0.51
Risk x ARSA 0.34 0.27 1.28
Risk x Frustration Tolerance —-0.12 0.18 —0.63
Risk x Persistence —-0.27 0.24 —-1.13
Risk x Fearlessness —0.28 0.16 —1.77%
Risk x Mutually Responsive Orientation 0.50 0.21 2.36*
Variance
Random Effects ~ Component df x>
Intercept 51.07 377 1141.38%%*x*
Slope 4.61 377 634.59%**

Note: RSA, respiratory sinus arrhythmia.

“Coefficients indicate the change that occurred in 1-year increments starting at age 2.

1p < .10, *p < 05. **p < 01, F*xp < 001,

The first aim of the study was to examine the
trajectories of both subtypes of behavior prob-
lems to observe whether the expected pattern
of decline across time that has been found in
the literature would be revealed (Hartup, 1974,
Tremblay, 2000). In general, both externalizing
and internalizing behavior problems did de-
crease over time, although there was substantial
interindividual heterogeneity. Given these indi-
vidual differences in children’s trajectories of
externalizing and internalizing behavior prob-
lems, we fit a model that included risk, as

well as three levels of child resilience that
were anticipated to moderate risk, including
biological, behavioral, and relational character-
istics. Overall, different patterns of findings
emerged for the two subtypes of behavior prob-
lems, with multiple resilience factors clearly
playing a role in the prediction of the change
that occurred across early childhood in problem
behavior and their level of behavior problems
when they reached kindergarten age. The findings
lend support to the developmental psychopa-
thology perspective that views development
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Figure 2, The interaction between contextual risk and mutually responsive orientation between the mother
and child predicting 5-year internalizing behavior problems.

as a process characterized by multiple possible
pathways to adaptation and maladaptation, in
this case, in the form of either externalizing or
internalizing problems.

Risk and resilience as predictors of the
level and trajectories of externalizing
behavior problems

Our analysis of externalizing behavior problems
revealed that higher levels of such problems at
age 5 were predicted by a number of factors.
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As expected, the level of risk at 2 years of age
significantly predicted the level of externalizing
behavior problems. This confirms numerous
prior studies in which contextual risk associated
with lower social and economic resources,
poorer parent functioning, and more competi-
tion for resources and parent interaction (by
virtue of more siblings) challenges the family
system, and thus the child, to engage in adap-
tive behavior.

In addition, a number of interesting effects were
observed in our analysis of the three resilience
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Figure 3, The interaction between contextual risk and child persistence predicting 5-year intemalizing

behavior problems.
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factors thought to offset these contextual chal- lems over time. Children who exhibited greater
lenges. Both biological and behavioral resilience  physiological regulation, in the form of greater
factors played a role in the rate of behavior at  decline of RSA in response to an attentional /
age 5 and in the decline of externalizing prob-  emotional challenge, greater frustration toler-
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ance, and higher persistence, evidenced lower
levels of externalizing type behaviors at age
five, regardless of risk status. It is likely that
each of these within child factors operates
by facilitating the regulation of affect that is
often a challenge for children with behavior
problems (Calkins & Dedmon, 2000). In addi-
tion, and consistent with the previous litera-
ture, we found that children with higher levels
of baseline RSA and greater fear tolerance
(fearlessness) engaged in more externalizing
behaviors when they were 5 years of age.
Basal RSA is often considered an indicator of
emotional reactivity (Calkins, 1997). To the
degree that some children are reactive, but fail
to develop regulatory strategies to control that
reactivity, problem behavior may be more
likely (Calkins, Smith, Gill, & Johnson, 1998).
Given that among older children, low levels
of fear have been associated with greater con-
duct problems (Shaw, Gilliom, Ingoldshy, &
Nagin, 2003), it is not surprising that a similar
pattern of results has emerged with younger
children.

In examining the change in externalizing be-
havior problems from 2 to 5 years of age we
found that boys declined at a faster rate than
girls who overall had lower levels of behavior
problems that tended to stay stable over time.
This may be partially attributable to the fact
that we oversampled for externalizing behavior
problems, which for girls may have attenuated
the normative declines in behavior problems
that are generally found. Indeed, in the current
sample, there were no mean differences at
each wave in externalizing behavior problems
between boys and girls. In addition, children
who had lower baseline RSA, greater vagal reg-
ulation and lower levels of frustration tolerance
also had greater declines in externalizing be-
havior problems. Contextual risk, however,
was not associated with the change that occurred
in externalizing behavior problems over time.

In our analysis of the effects of relational
resilience, we found that a more MRO between
2-year-old children and their mothers was
linked to greater levels of externalizing when
children were 5 years of age, but only for those
children who were exposed to high levels
of contextual risk. This is inconsistent with pre-
vious research, as this measure clearly taps a
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positive dimension of the mother—child rela-
tionship and positive maternal behavior has
generally been linked with more socially com-
petent behavior. Some prior work does suggest,
however, that mothers who are more solicitous
(Rubin, Burgess, & Hastings, 2002) or who
tend to do things for their children to minimize
conflict (Calkins & Johnson, 1998) have chil-
dren with higher levels of problem behavior.
It may be that during toddlerhood, when de-
mands for behavioral control and competent
behavior increase, a greater degree of parental
control rather than, or balanced with, greater
warmth and responsiveness, is needed.

Thus, the findings indicated that both bio-
logical and behavioral resilience factors
played a role in the decline of externalizing
behavior problems over time. This normative
pattern of decline, then, is clearly observable
when children are displaying physiological
and behavioral patterns that suggest good
emotion regulation regardless of their risk status.
Indeed, therelation of these resilience factors to
adaptive emotion regulation skills suggests
that they play a critical role in the normative
development of such skills for all children,
and so decrease the likelihood of significant
behaviorproblems over time.

Risk and resilience as predictors of the
level and trajectories of internalizing
behavior problems

The association between contextual risk and the
three levels of resilience factors and their im-
pact on children’s level and trajectories of inter-
nalizing behavior problems differ in some re-
spects from the pattern of results found for
externalizing behavior problems. In kindergar-
ten, greater internalizing behavior problems
were predicted by a number of factors, includ-
ing higher contextual risk and resilience factors
operating at each level of analysis. Specifically,
greater baseline RSA, a more MRO between the
mother and child, and lower frustration toler-
ance were all significantly related to the child’s
level of internalizing problems. These results
suggest, to a certain extent, that there are
some common factors that may exacerbate
both internalizing and externalizing behavior
problems. Indeed, we see evidence that basal
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RSA, indicative of reactivity, may play a role in
the level of problem behavior displayed by the
child. We also found that contextual risk was
also moderated by children’s temperamental
persistence. When children were at greater risk
when they were 2 years of age, lower persistence
was linked to greater internalizing problems
when they were 5 years old. This is consistent

with the research indicating that interest/ persis-
tence is a behavioral characteristic that is clearly
related to the management of emotion (Ruff &
Rothbart, 1996), which in turn, may lead to de-
clines in internalizing symptoms over time.

With respect to the relational level of analy-
sis, we observed that contextual risk was again
moderated by MRO. Specifically, when chil-
dren were at greater risk at 2 years of age and ex-
perienced a more MRO with their mother, they
had higher internalizing problems at 5 years of
age. Again, it may be that during toddlerhood
when there are greater demands on the child
to conform to rules and social standards that
some maternal control may be needed to help
the toddler learn to cope with the challenges
of managing their behavior and emotions.

In examining the change in internalizing be-
havior across early childhood, a number of sig-
nificant findings emerged, but the pattern of re-
sults were more complex than those found for
children’s externalizing behavior trajectories.
Children’s internalizing behavior problems
decreased from 2 to 5 years of age when they
had lower baseline RSA and lower levels of
frustration tolerance. However, it needs to be
noted that children with higher frustration toler-
ance actually had lower levels of internalizing
behavior problems across early childhood.
Children who exhibited lower levels of fear
also experienced steeper declines in internal-
izing behavior problems over time, but this asso-
ciation was moderated by risk. Specifically,
when contextual risk was high and children
were less fearful, they had the highest level of
internalizing behavior problems although these
problems did decrease over time. In compari-
son, if contextual risk was high but children
were more fearful, they had lower levels of
internalizing behavior problems that also
decreased over time. When contextual risk
was low, however, there were differences in
children’s change over time in internalizing
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behaviors based on their fearlessness. Internal-
izing problems decreased when children were
more fearful, but remained stable and at the
lowest level of internalizing behavior problems.
Thus, children’s temperamental fearlessness
has differential influences on children’s inter-
nalizing behavior problems under conditions
of low and high contextual risk. Overall, this
suggests that for children living under condi-
tions of high contextual risk, low levels of fear-
lessness may buffer to some extent the negative
effects of that risk. It may be the case that some
fear and anxiety is adaptive for young children in
situations where there is likely to more uncer-
tainty, as is the case when contextual risk is
greater, as it may increase their level of alertness.
The negative impact of rlsk on children’s internal-
izing behaviors, however, was not completely
overcome by this temperamental resilience
factor.

Greater declines in internalizing behavior
problems were also linked with a less MRO be-
tween the mother and child, although this asso-
ciation differed under conditions of high and
low contextual risk. When contextual risk was
high, children who experienced a more MRO
with their mother had the greatest level of
internalizing behavior problems that actually
increased slightly over time. If contextual risk
was high but children experienced a less mu-
tually responsive relationship with their mother
internalizing behavior problems were initially
high but decreased over time. Again, our results
are inconsistent with previous research that has
found that a greater MRO is associated with
children actually engaging in fewer problem be-
haviors. The need for balanced levels of mater-
nal control within the context of a mutually
positive and responsive relationship between
the mother and child needs to be explored fur-
ther in children who are at risk for behavior
problems, particularly during the toddler and
preschool years. It is important to highlight
that MRO was only assessed when children
were 2 years of age, a developmental period
that has been noted for being particularly crit-
ical for early emotional and behavioral sociali-
zation. Indeed, research has indicated children
are more likely to respond to parental directives
within the context of a mutually responsive
relationship (Kochanska & Murray, 2000).
It is possible that mothers with difficult
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toddlers, particularly given their young age,
may try to use this parental strategy as a means
of getting their children to behave in more
appropriate ways. Future research that focuses
on the dynamic associations between a MRO
and children’s behavior problems over time may
provide a more nuanced view of this association.

In sum, our data indicate that risk status
plays a powerful role in determining both the
level of children’s problem behavior at kinder-
garten entry and in terms of the rate of decline
of those problems across time. However, re-
gardless of a child’s risk status, a number of
within child resilience factors are operating to
facilitate lower levels of problem behavior.
Although in most cases in this study such fac-
tors did not appear to offset the risks associated
with the child’s environment, they are clearly
operating in what Luther and colleagues term
a protective fashion (Luthar et al., 2000), func-
tioning in a positive way regardless of the
child’s level of risk. Thus, the data clearly sup-
port our hypothesis that several levels of within
child factors may operate simultaneously in
early development to support the emergence
of behavioral competencies that decrease the
likelihood of problem behavior.

An important issue that is not addressed by
these data is whether and how these resilience
factors might be integrated to influence chil-
dren’s capacity to overcome early risk. One
potential mechanism integrating these within
child resilience factors may be found in work
that uses a neuroscientific framework to
describe events in the developing brain and
their role in emerging self-regulation (Bell &
Wolfe, 2004; Nigg & Huang-Pollock, 2003;
Posner & Rothbart, 1994, 2000). Recent work
in developmental neuroscience suggests there
are two separate but closely related and poten-
tially reciprocal subdivisions within the ante-
rior cingulate cortex, one governing cognitive
and attentional processes and the second gov-
erning emotional processes (Davidson, Put-
nam, & Larson, 2000; Davis, Bruce, & Gunnar,
2002). The integration of these neural processes
over the course of early development have been
linked to developments in self-regulatory abil-
ity that involve the effortful control of attention
(Rueda, Posner, & Rothbart, 2004). Moreover,
the resilience dimensions identified as within
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child biological, behavioral, and relational
have also been linked to the development of
well-regulated behavior (Calkins, 2004; Cal-
kins & Fox, 2002). Thus, integration of these
resilience factors may, in fact, be occurring at
the neural level. Future work addressing the
role of neural processes as resilience factors
may provide a closer look at the integration of
within-child processes that are observable at the
physiological, behavioral, and relational level.

The study has a number of limitations that
must be noted. First, the sample was overselec-
ted for externalizing behavior problems and
thus may not be representative of community
populations or at-risk samples in terms of inter-
nalizing symptomology. Second, the measures
of behavior problems were exclusively parent
report; given that many of the other study mea-
sures, particularly risk, were also parent report,
there is a greater likelihood of single-rater bias.
Important elements of the study, though, in-
cluding physiological regulation and maternal
behavior, would not have suffered from this
problem. Third, the practical or clinical signifi-
cance of relatively modest increases of
decreases in level of problem behavior are
difficult to determine. However, a change as
small as 4 T-score points on the CBCL may
translate into the difference between a behavior
that createsproblems for the child at home and in
the peer environment, versus more positive
behavior displayed in these environments.
Such a difference may have implications for
the child’sday-to-day experience, regardless of
whether such a change constitutes a clinically
significantscore. Fourth, the degree to which the
sampleexperienced contextual risk was possibly
lower than is preferable in a study of risk for
behaviorproblems. Although the risk index had
sufficient variability, the average risk across
the entire sample was rather low. Effects of
risk were evident in the data; the degree of
moderation by child resilience factors may have
been minimized by the modest overall level of
riskacross the sample.

This study extends the literature on early
childhood behavior problems in a number of
promising directions. First, although a number
of studies address the risk factors for early prob-
lem behavior, and the resilience factors that
may protect children from risk and facilitate
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successful adaptation, few studies have adopted
an approach that address the multiple within
child factors, across different levels of analysis,
that may be operating. Here we argue for an
approach to resilience factors operating within
the child that takes into account three important
levels of analysis and relies on observational
methodologies to assess those levels. Our data
clearly demonstrated that different factors may
operate within the child to support successful
development. The implications of this work
for intervention and prevention work may be
significant. Changes in the nature of the par-
ent—child relationship, for example, may clearly
play an important role in altering an expected
outcome under conditions of contextual risk.
Second, our study is also one of the first to
examine the role of multiple dimensions of
child behavioral characteristics, or tempera-
ment, which may be operating within the child.
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