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Abstract Research suggests that parental warmth and posi-
tive parent–child interactions predict the development of con-
science and empathy. Recent studies suggest that affective
dimensions of parenting, including parental warmth, are asso-
ciated with fewer behavior problems among children with
high levels of callous-unemotional (CU) behavior. Evidence
also suggests that CU behavior confers risk for behavior
problems by uniquely shaping parenting. The current study
examines reciprocal associations between parental warmth,
CU behavior, and behavior problems among toddlers. Data
from mother-child dyads (N=731; 49 % female) were

collected from a multi-ethnic, high-risk sample at ages 2 and
3. CU behavior was assessed using a previously validated
measure (Hyde et al. 2013). Models were tested using two
measures of parental warmth, the first from direct observa-
tions of warmth in the home, the second coded from 5-min
speech samples. Three-way cross-lagged, simultaneous ef-
fects models showed that parental warmth predicted child
CU behavior, over and above associations with behavior
problems. There were cross-lagged associations between di-
rectly observed parental warmth and child CU behavior, sug-
gesting these behaviors show some malleability during tod-
dlerhood and that parenting appears to reflect some adaptation
to child behavior. The results have implications for models of
early-starting behavior problems and preventative interven-
tions for young children.
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In the last 15 years, a significant body of research has focused
on the presence or absence of callous-unemotional (CU) be-
havior (e.g. lack of guilt and remorse, shallow affect) among
antisocial youth (Frick et al. 2014; Frick and Viding 2009;
Muñoz and Frick 2012). The presence of CU behavior delin-
eates a subgroup of antisocial youth who appear distinct from
their low-CU peers in etiology (a stronger genetic predisposi-
tion to antisocial behavior), prognosis (at increased risk of
developing persistent antisocial behavior), and pattern of
neurocognitive vulnerability (atypical affective and empathic
processing, accompanied by functional and structural brain
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abnormalities in emotion processing and regulation areas of
the brain) (see Frick and Viding 2009; Viding and McCrory
2012).

Two theoretical models have been put forward to explain
the development of antisocial behavior associated with CU
behavior. First, Kochanska and colleagues (Kochanska 1997;
Kochanska et al. 2005) proposed that typical parental social-
ization efforts (e.g., effective discipline strategies) during early
childhood produce negative emotional arousal in children,
enabling conscience development and internalization of
norms by school age. Optimal arousal levels are achieved
through an interactive process between parenting and child
temperament. ‘Fearlessness’ associated with CU behavior is
thought to increase the level of arousal needed to experience
transgression-related anxiety (Dadds and Salmon 2003). As
such, children with CU behavior are thought to be more likely
to develop aggressive or rule-breaking behavior. Second, Blair
(2013) has proposed that amygdala hyporeactivity in response
to cues of fear, distress, or sadness, underpins the development
of CU behavior. Children are less able to associate actions that
harm others with emotions of distress, producing deficits in
empathic concern. More specifically, Blair argues that social
norms are internalized via sanctions, whereas moral process-
ing and empathy induction rely on successfully computing the
distress of others.

In both models, a subgroup of children with CU behavior
experience difficulties associating their behavior with nega-
tive emotional cues in the environment. As a result, their
aggression towards others can continue unmodulated, placing
them at risk of developing chronic and severe forms of anti-
social behavior. While neither model specifies the cause of a
child having a fearless temperament or low emotional
responsivity, evidence from twin studies suggests that this
may, at least in part, be due to a genetic predisposition (see
Viding and McCrory 2012). This genetic predisposition could
underpin individual differences in amygdala reactivity to sig-
nals of distress, autonomic reactivity, or ventromedial prefron-
tal cortex response to cues of punishment or reward (Blair
2013). However, neither genetic vulnerability nor differences
in neurobiological function preclude the role of social factors
in the environment, and particularly parenting (Viding and
McCrory 2012). In fact, ‘getting the environmental conditions
right’might be especially important for those children who are
more genetically vulnerable to develop CU behavior or con-
duct problems. Further, the notion that CU behaviors are
somehow immutable or unresponsive to parenting practices
is not borne out by the weight of the evidence (for a systematic
review, see Waller et al. 2013).

An examination of the influence of very early parental
warmth on children’s CU behavior may also represent a useful
way to bridge two areas of literature that have, to date,
remained somewhat separate. Indeed, identification of shared
developmental precursors may enable alignment of the ‘CU

traits literature’, as it relates to the extension of the adult
construct of psychopathy (Frick et al. 2014), and a large body
of literature examining individual differences in the develop-
ment of guilt, empathy, and conscience among typically de-
veloping children (e.g., Kochanska 1997; Kochanska et al.
2005). In support of this notion, longitudinal research in
preschool samples has demonstrated that a supportive par-
ent–child relationship, characterized by mutual positive affect
and cooperation can enhance internalization of prosocial
norms and conscience development (e.g., Kochanska et al.
2005). Further, higher levels of maternal warmth demonstrat-
ed during infancy have been linked to increases in empathic
responding (Kiang et al. 2004) and guilt (Kochanska et al.
2005). These findings suggest that parental warmth and pos-
itive involvement may be particularly important for the devel-
opment of prosocial conceptualizations of relationships and
children’s emotional responsiveness to others, both of which
are related to the construct of CU behavior.

A large body of evidence supports the idea that high quality
parenting in childhood, characterized by warmth, involve-
ment, and sensitivity predicts a range of positive
socioemotional and cognitive outcomes in early and middle
childhood (e.g., Gardner et al. 2003; Maccoby and Martin
1983). Emerging evidence from prospective longitudinal stud-
ies also highlights the potential importance of positive affec-
tive dimensions of parenting to the development of CU be-
havior. For example, lower levels of positive reinforcement
assessed in early/middle childhood (N=1,008, aged 3–
10 years old; Hawes et al. 2011) and lower child-reported
positive parenting in middle childhood (N=98, Frick et al.
2003; N=120, Pardini et al. 2007) predict increases in CU
behavior over time. Further, lower levels of parental warmth
were related to higher levels of CU behavior among incarcer-
ated male adolescents, even after accounting for history of
abuse and maltreatment (N=227, aged 12–19 years old;
Kimonis et al. 2013). In a second type of study design, youth
with high levels of CU behavior and high levels of antisocial
behavior or behavior problems also appear to experience
lower levels of positive parenting. This finding has been
replicated cross-sectionally among clinic-referred boys (ages
3–10, Pasalich et al. 2011a), and longitudinally among a
community sample of children (ages 3–4½ and 6½–8½ at
follow-up, Kochanska et al. 2013) and high-risk girls (ages
7–8 and 12–13 at follow-up; Kroneman et al. 2011). Taken
together, these studies suggest that dimensions of positive
parenting, particularly parental warmth, may be important
for understanding and reducing the development of CU be-
havior, or the behavior problems of children with high levels
of CU behavior.

At the same time, few studies have considered the effects of
a child’s CU behavior on the affective quality of the parent–
child relationship, despite a large literature examining recip-
rocal parent–child processes in the development of antisocial
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behavior in general (Bell and Harper 1977; Patterson 1982;
Shaw et al. 2003). Given that biological parents who raise
their children are providers of both the genetic predisposition
for affective and socioemotional processing deficits, and the
affective quality of the early environment, it is intuitive that an
emotionally unresponsive child might unintentionally under-
mine attempts at warmth, in particular from a parent who may
share similar traits. In a recent study (3–10 years old, N=
1,008), Hawes et al. (2011) found that higher CU behavior
predicted inconsistent parental discipline, decreased parental
involvement, and increased use of corporal punishment over a
1 year period. The prediction of these dimensions of parenting
by child CU behavior showed larger effects than those by
behavior problems in general. In addition, Muñoz et al. (2011)
examined longitudinal bidirectional relations between dimen-
sions of parenting and youth antisocial behavior using cross-
laggedmodels (12–16 years old;N=98). Less parental knowl-
edge led to decreased parental control, specifically among
youth with high levels of CU behavior. Taken together, the
results of these two studies highlight the possible role of CU
behavior in conferring greater risk for children developing
antisocial behavior, by uniquely shaping dimensions of a
parent’s caregiving practices.

However, no previous studies have tested cross-lagged
reciprocal effects models, in which CU behavior, affective
dimensions of parenting (e.g., warmth), and behavior prob-
lems are examined simultaneously across multiple time
points. The dimensions of parenting assessed by Muñoz
et al. (i.e., monitoring, control) may be more relevant to older
samples of adolescents, whereas an examination of sensitive,
nurturant, and warm parenting appears to be more salient in
relation to understanding emerging behavior problems in
younger children. The wide age range of the sample assessed
by Hawes et al. (3–10 years old) makes it difficult to draw
conclusions about the importance of parental warmth in early
development and during specific developmental periods.
Further, given that development of conscience and empathy
appear to have their roots in the preschool years (e.g.,
Kochanska and Aksan 2006; Svetlova et al. 2010), a clearer
picture is needed to better understand affective parent–child
interactions occurring specifically during the late toddler and
early preschool periods. These age periods are notable be-
cause they represent a time of rapid transition for children’s
physical and cognitive abilities, as well as parents’ abilities to
respond to such changes (Shaw and Bell 1993).

The current study therefore seeks to address a number of
gaps in the literature and add to what is known about associ-
ations between early CU behavior, behavior problems, and
dimensions of positive parental affect in very young children.
In the current study, we examined reciprocal associations
between parental warmth and child behavior during an earlier
age period than in previous studies. Further, the children in our
sample are all the same age at both assessment points, which

provides a more precise picture of the nature of parent–child
associations during this potentially important developmental
period. It is noteworthy that in a previous study of the same
sample, we found no prospective association between ob-
served parental positive behavior support at ages 2 and 3
and later child CU behavior at ages 3 and 4 (see Waller et al.
2012a). However, the measure of positive behavior support in
this earlier study assessed aspects of parental warmth, as well
as parental proactiveness, structuring of the environment, and
verbal communication (including periods of ‘neutral’ parent–
child interactions). Thus, we hypothesized that a more precise
index of parental warmth might be needed to investigate
child–parent affective interactions specifically in relation to
the development of CU behavior versus behavior problems
(Waller et al. 2012a, p. 951).

Other strengths of the current study include the use of two
different methods for assessing parental warmth to test recip-
rocal associations. First, our models included an observed
measure of parental warmth, derived from global ratings of
parent–child interactions following a 2–3 h visit in the home
by an independent assessor. Second, we assessed parental
warmth using a previously validated coding system for paren-
tal 5-min speech samples (see Pasalich et al. 2011b; Waller
et al. 2012b), which provides an index of parental positive
expression of emotion. The use of both measures enabled
comparison of effects (and potential corroboration) for behav-
ioral displays of warmth in a relatively holistic and naturalistic
context (i.e., the home) versus parental expression of warmth
during a verbally based and semi-structured task. Specifically,
we wanted to examine how associations might differ for
observed displays of warmth compared to parental expres-
sions of warmth, positive affect, and empathic concern in
general, which could be somewhat different to the parenting
behavior displayed. Child CU behavior was assessed using a
validated measure of deceitful-callous behavior, which has
previously been shown to identify a subgroup of toddlers with
more severe early behavior problems in this sample (Hyde
et al. 2013), and was found to be predicted by observed and
parent-reported measures of parental harshness (Waller et al.
2012a). Finally, an advantage of the current study is that we
used reciprocal models to test the question of whether parental
warmth was related to the early development of affective and
empathic deficits (as indexed by CU behavior) controlling for
behavior problems in general, while simultaneously assessing
whether child CU behavior related to later parental warmth,
again controlling for general behavior problems.Wewere thus
able to test whether lower levels of parental warmth were
specifically associated with CU behavior, or whether associ-
ations were accounted for by the presence of disruptive and
externalizing behavior. Based on the extant literature, we
hypothesized that parental warmth and child CU behavior
would be reciprocally related over time, even when child
behavior problems were controlled for within models.
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Methods

Participants

Participants were mothers and children recruited as part of the
large, ongoing Early StepsMultisite trial of the Family Check-
Up parenting intervention (Dishion et al. 2008). During
2002/2003, families with a child between 2 years 0 months
and 2 years 11 months of age were recruited from the
Women, Infants, and Children Nutrition Program from
the suburban Eugene, OR, urban Pittsburgh PA, and
more rural Charlottesville, VA. Of the 1,666 families
who had appropriate-aged children across sites, 879
met the eligibility criteria and 731 consented to partic-
ipate. Eligibility criteria were defined as scoring one or
more SD above the normative average on at least two of
three screening measures. The screening measures were
child behavior (including early-starting behavior prob-
lems), family problems (including maternal depression),
and socioeconomic risk (including low education achieve-
ment). Ethical approval was granted by the IRB at each site
and consent was obtained during annual assessments from the
primary caregiver (see Dishion et al. 2008 for more details on
the sample).

At the first assessment, children in the sample (N=731;
49 % female) had a mean age of 29.9 months (SD=
3.28 months). The sample was culturally diverse and across
sites, primary caregivers self-identified as belonging to the
following ethnic groups: 28 % African American, 50 %
European American, 13 % biracial, and 9 % other groups.
During the initial recruitment period, over 66 % of families
across sites had an annual income of less than $20,000. The
majority of primary caregivers were biological mothers (96 %
at age 2 and 3). Children lived with both of their biological
parents (37 %), a single/separated parent (42 %), or a cohab-
iting single parent (21 %). Finally, 41 % of primary caregivers
had a high school diploma. Half the sample was randomly
assigned to the intervention after the age 2 baseline assessment
(for full details, see Dishion et al. 2008). Intervention status
was used as a covariate in analyses.

Measures

All assessments were conducted in the home annually from
age 2 with mothers, and if present, an alternative caregiver,
such as a father or grandmother. Assessments began by intro-
ducing the child to age-appropriate toys and having them
engage in free play while the mother completed question-
naires. Next, mother and child participated in various struc-
tured tasks, including a delay of gratification task and various
teaching tasks. A 5-min parental speech sample was collected
at the end of the home assessment. In a scripted prompt,
interviewers asked parents, ‘please talk about your thoughts

and feelings about your child, and how well you get along
together’. Five-minute speech samples were used to code
expressed parental warmth.

Demographics Questionnaire A demographics questionnaire
was administered at ages 2 and 3, which included questions
about parental education and income (Dishion et al. 2008).

CU Behavior (Parent-Reported) We assessed CU behavior
using a measure of deceitful-callous behavior, which has been
validated in a previous study using this sample (Hyde et al.
2013). The measure was constructed from parent-reported
items from the Child Behavior Checklist (Achenbach and
Rescorla 2000), the Eyberg Child Behavior Inventory
(ECBI; Robinson et al. 1980) and the Adult-Child
Relationship Scale (Pianta 2001) at age 3. Items were chosen
if they reflected an early lack of guilt, lack of affective behav-
ior, deceitfulness, were related to the construct of CU traits, or
were similar to items on the Inventory of Callous-
Unemotional Traits (ICU; Frick 2004). Items were examined
in an exploratory factor analysis on half the sample, and a
confirmatory factor analysis on the other half, as well as on
alternate caregiver reports of these behaviors. The following
five items loaded onto a single factor of deceitful-callous
behavior: ‘child doesn’t seem guilty after misbehaving’, ‘pun-
ishment doesn’t change his/her behavior’, ‘child is selfish/
won’t share’, ‘child lies’, and ‘child is sneaky/tries to get
around me’ (see Hyde et al. 2013), which we refer to as CU
behavior in the current study.

The five-item CU behavior measure demonstrated modest
internal consistency at age 2 (α=0.57), which improved at age
3 (α=0.64). Internal consistencies are comparable with other
measures of CU traits in older samples of children and ado-
lescents (e.g., Frick et al. 2003; Hipwell et al. 2007). Further,
our measure is similar to other brief assessments of CU traits
comprising items from child behavior checklists, which
have been validated as a construct that is separable from early
behavior problems in samples of preschool children and
that include behaviors that can be readily assessed during this
developmental period (e.g., Willoughby et al. 2011, 2013).
Nevertheless, the modest internal consistencies for our CU
behavior measure at ages 2 and 3 should be considered along-
side the findings of this study.

Behavior Problems (Parent-Reported) Based on the overlap
in content between the CU behavior measure and CBCL (i.e.,
3 items were used from the CBCL to create the CU behavior
scale), the Problem Factor of the ECBI (Robinson et al. 1980)
was chosen as the measure of child behavior problems from
ages 2 to 3. One item was used within the CU behavior
measure (‘lies’) and was therefore removed from the
Problem Behavior factor to avoid content overlap. The
Problem Factor of the EBCI has previously been shown to
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demonstrate high reliability in the current sample from ages 2
to 4 (range, α=0.84 to 0.94; Dishion et al. 2008).

Expressed Parental Warmth We used the positive subscale of
the Family Affective Attitudes Rating Scale (FAARS; Bullock
et al. 2005) to assess expressed parental warmth. FAARS is a
macro-social coding system for parental speech samples that
examines the beliefs and feelings expressed by a parent about
their child, and a parent’s reports of how well they get along
with their child. Each of the five items included in the positive
subscale of FAARS is rated by coders on a 9-point Likert scale
(e.g., ‘parent expresses statements of love/caring toward the
child’ and ‘parent assumes or attributes positive intentions of
the child’). Coding is based on coders’ global impressions of
the speech sample and substantive information provided by
parents about current attributions or behaviors relating to the
child with the following scoring guidelines: 1 (no examples
evidenced), 2–3 (some indication, but no concrete evidence),
3–4 (one or more weak examples), 5 (one concrete, unambig-
uous but unqualified example, or three or more weak exam-
ples of the same behavior/attribute), 6–8 (at least one concrete
example and one or more weak examples of different
behaviors/attributes), and 9 (two or more concrete, unambig-
uous examples) (for a detailed guideline for scoring, see the
FAARS coding manual; Bullock et al. 2005).

Coding teams met weekly during training, and it took an
average of 4 weeks to train teams. Coders had to achieve 80%
agreement on seven consecutive training samples after which,
coders met weekly to prevent coder drift. Qualifying state-
ments were coded as neutral (i.e., a positive statement follow-
ed by a qualifier, such as, ‘but’). The rating of an item between
coders was considered an agreement if the scores were within
2 points (e.g., scores of 5 and 7 are an agreement, but scores of
5 and 8 are a disagreement). The total number of agreements
were summed and divided by the total number of items to
determine the percent agreement (80.7 % agreement at age 3).
We created a mean score for the five positive subscale items to
assess expressed parental warmth with acceptable internal
consistency for the five items at both ages 2 and 3 (α=0.69
and α=0.67 respectively; see Waller et al. 2012b). The posi-
tive subscale of FAARS has previously been shown to dem-
onstrate reliability and validity in the current sample, (Waller
et al. 2012b), as well as in an older sample of clinic-referred
children (aged 4–11 years old; Pasalich et al. 2011b), and a
community sample of adolescents (aged 9–17 years old;
Bullock and Dishion 2007).

Directly Observed Parental Warmth A directly observed mea-
sure of parental warmth was developed from an adaptation of
the Infant/Toddler Home Observation for Measurement of the
Environment (IT-HOME; Bradley and Corwyn 2002). The
current study utilized examiner observation only for the
Responsivity, Acceptance, and Involvement scales of the

original IT-HOME. Further, other items assessing parent so-
cial skills and affect were developed for the Early Steps
project and added to the original measure. For the purposes
of the current study, seven items were chosen from this mod-
ified IT-HOME inventory, which captured global displays of
parental positive affect and warmth towards their child: ‘par-
ent responds verbally to child vocalizations’, ‘parent’s voice
conveys positive feelings towards child’, ‘parent caresses or
kisses child at least once during visit’, ‘parent responds pos-
itively to praise offered by visitor to child’, ‘parent is warm
and friendly’, ‘parent seems to enjoy parenting’, and ‘parent
seemed accepting of child’. Items were summed to create a
measure of observed parental warmth with good internal
consistency at ages 2 (α=0.73) and age 3 (α=0.77).

Analytic Strategy

To explore longitudinal, reciprocal associations between pa-
rental warmth, CU behavior, and behavior problems,
autoregressive cross-lagged models were tested. In each mod-
el, scores for variables at age 3 were simultaneously regressed
onto scores for variables at age 2. Within each age, variables
were correlated to control for their overlap. All models includ-
ed the following covariates: intervention group, child gender,
child race, child ethnicity, parent education, and whether or
not the parent was the child’s biological parent. In addition,
because data was collected from multiple locations, project
site was included as covariate. Separate models were comput-
ed to test associations between the two different methods of
assessing parental warmth (expressed versus observed), CU
behavior, and behavior problems, which enabled comparison
of results according to the two assessment methods for paren-
tal warmth.

Of the 731 families who entered the study at child age 2,
659 (90 %) participated at age 3. Selective attrition analyses
revealed no significant differences in project site, race, ethnic-
ity, gender, or child problem behavior (Dishion et al. 2008).
Models were tested inMplus 5.21 (Muthén andMuthén 2009)
with a full information maximum likelihood (FIML) ap-
proach. Although there was some missing data at the two time
points (n=651–731 for parent reported measures, n=559–693
for observed variables, including speech samples), FIML
accommodates missing data and provides less biased esti-
mates than listwise or pairwise deletion (Schafer and
Graham 2002). Using FIML procedures, analyses included
all participants except when they were missing data on an
independent predictor that cannot be estimated with
missingness (e.g., a covariate, such as poverty), resulting in
an effective sample size of 728. The use of Mplus also
permitted evaluation of multiple indices of model fit including
Chi-square, Root Mean Square Error of Approximation
(RMSEA), Comparative Fit Index (CFI), and the significance
of individual paths.
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Results

First, descriptive statistics and bivariate correlations between
variables were computed (Table 1). Stability between each
construct was moderate from ages 2–3 (range r=0.32–0.48,
p<0.001). There were significant correlations between CU
behavior and behavior problems cross-sectionally and longi-
tudinally (range, r=0.22–0.53, p<0.001). There were modest-
moderate, significant cross-sectional and longitudinal bivari-
ate correlations between the measures of parental warmth
and both CU behavior and behavior problems (range
r=−0.12–0.20, p<0.01). In addition, age 2 measures of child
behavior were correlated with age 3 measures of parental
warmth, although these associations were of larger magnitude
and more likely to be significant between CU behavior and
parental warmth than between behavior problems and parental
warmth. Finally, bivariate associations between the different
measures of parental warmth were modest (age 2, r=0.21,
p<0.001; age 3, r=0.21, p<0.001), suggesting they were
assessing different though somewhat related dimensions of
parenting.

Second, two different three-way cross-lagged, simulta-
neous effects models were specified to test associations be-
tween CU behavior, expressed versus observed displays of
parental warmth, and behavior problems at ages 2 and 3.
Models included the following covariates: intervention group,
child gender, child race, child ethnicity, parent education,
whether or not the parent was the child’s biological parent,
and project site. Standardized estimates of the cross-lagged
pathways are presented in Table 2 and Fig. 1. All variables
showed stability over time (range β=0.30–0.43, p<0.001).
CU behavior and behavior problems were reciprocally asso-
ciated with each other over time (range β=0.10–0.12,
p<0.01; c.f., Hyde et al. 2013). The model testing directly
observed parental warmth showed good fit to the data (χ2=
7.05, df=12, p=0.32; CFI=0.99, RMSEA=0.016). There
were significant associations between observed parental
warmth and CU behavior (β=−0.08, p<0.05) and vice versa
(β=−0.08, p<0.05). However, although there had been zero-

order correlations between behavior problems and parental
warmth, these variables were not significantly related when
controlling for associations with CU behavior. The model
testing expressed parental warmth showed acceptable fit to
the data (χ2=50.53, df=12, p<0.001; CFI=0.94, RMSEA=
0.066). There was a significant association between parental
warmth at age 2 and CU behavior at age 3 (β=−0.08 p<0.05),
but no cross-lagged effect. As before, although there had been
zero-order correlations between expressed parental warmth
and behavior problems, these variables were no longer signif-
icantly related when controlling for associations with CU
behavior.

As a more stringent test of potential effects of the interven-
tion (i.e., rather than simply including intervention group as a
covariate), we re-examined models in a multi-group path
analysis for the two groups (i.e., intervention versus control).
We constrained pathways between parental warmth and child
CU behavior and behavior problems to be equal across groups
and compared this to a multi-group model in which the same
parameters varied across groups. We found no significant
difference in fit for models testing directly observed (χ2

diff=3.89, df=9, p>0.90) or expressed measure of parental
warmth (χ2 diff=5.76, df=9, p>0.70), suggesting that the
model with paths constrained to be equal was more parsimo-
nious, and thus that the effects we found were equivalent for
families regardless of whether or not they received the
intervention.

Finally, we re-computed analyses for parental warmth and
CU behavior in two-way cross-lagged models. The pattern of
findings was similar for associations between parental warmth
and CU behavior as that reported for three-way models (see
Table 2). To examine possible moderation of associations by
behavior problems, we examined a multi-group path model.
We split the sample into two groups comparing those who
displayed high levels of behavior problems as indexed by the
Eyberg Problem or Intensity factor, using previously validated
cut-off scores and mirroring the criteria applied during recruit-
ment for the study (Burns and Patterson 2001; Dishion et al.
2008). Specifically, children who scored above the 80th

Table 1 Descriptive statistics and bivariate cross-sectional and longitudinal correlations among study variables

M SD 1. 2. 3. 4. 5. 6. 7.

1. CU behavior age 2 0.00 0.12

2. CU behavior age 3 0.00 0.17 0.44***

3. Behavior problems age 2 14.18 6.49 0.31*** 0.22***

4. Behavior problems age 3 14.40 7.84 0.24*** 0.53*** 0.42***

5. Expressed warmth age 2 3.95 1.48 −0.12** −0.12** −0.13** −0.12**

6. Expressed warmth age 3 4.40 1.52 −0.09* −0.16*** −0.06ns −0.20*** 0.32***

7. Directly observed warmth age 2 15.99 2.78 −0.18*** −0.17*** −0.15*** −0.14*** 0.21*** 0.20***

8. Directly observed warmth age 3 15.89 2.97 −0.20*** −0.19*** −0.15*** −0.15*** 0.17*** 0.20*** 0.48***

* p<0.05; ** p<0.01; *** p<0.001
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percentile on the Problem or Intensity Factors of the Eyberg at
both ages 2 or age 3 were classified as ‘high’ (n=304) in their
behavior problems, and all other children were classified as
‘low’ (n=344). We constrained pathways between parental
warmth and CU behavior to be equal across groups and
compared this to a model where parameters varied across
groups. We found no significant difference in fit for models
testing directly observed (χ2 diff=4.45, df=6, p>0.60) or
expressed parental warmth (χ2 diff=6.48, df=6, p>0.30),
suggesting that the more parsimonious model in which these
paths were constrained to be equal across groups was most
favorable, and thus that associations between parental warmth
and CU behavior fit similarly regardless of whether children
had high or low levels of behavior problems.

Discussion

This study examined reciprocal associations between parental
warmth, child CU behavior, and behavior problems in a
sample of high-risk toddlers. Parental warmth was assessed
using two methods: expressed warmth via global coding of a
speech sample and observed warmth via direct observation of
parental warmth in the home. Based on an emerging literature
examining associations between affective dimensions of par-
enting and CU behavior in children, it was predicted that
parental warmth and CU behavior would be reciprocally
related to each other over time, controlling for associations
with behavior problems. There was support for the hypothesis
with results suggesting that parental warmth may be particu-
larly important to the early emergence of CU behavior specif-
ically, rather than behavior problems in general. Child CU
behavior was also found to predict parental warmth control-
ling for behavior problems (although only directly observed
and not expressed parental warmth). There was therefore
some evidence of reciprocal cross-lagged effects between
parental warmth and early CU behavior.

In three-way models, regardless of the measurement
approach, parental warmth predicted CU behavior, controlling
for concurrent behavior problems and stability in child behavior
and parental warmth. This finding is in keeping with other
studies that have found that lower levels of positive parental
affect, including positive parent–child relationship quality and
parental warmth, are cross-sectionally and longitudinally asso-
ciated with higher levels of CU behavior in older samples of
children and adolescents (e.g., Frick et al. 2003; Kimonis et al.
2013; Pardini et al. 2007). We also found a similar pattern of
associations between parental warmth and CU behavior in two-
waymodels whenwe confirmed that this processwas equivalent
for children with high versus low levels of behavior problems.
Indeed, while we found a bivariate association between parental
warmth and later child behavior problems, this association
appeared to be accounted for by overlap between child behavior
problems and CU behavior. Our findings therefore support the
need for future studies to consider affective aspects of parent–
child interactions and characteristics, independently of the
effects of more overt forms of child externalizing behavior.

The findings of the current study are novel, because models
tested longitudinal and simultaneous reciprocal effects be-
tween parental warmth and CU behavior, controlling for as-
sociations with behavior problems. Previous studies have
been limited by testing associations between parental warmth,
CU traits, and behavior problems using cross-sectional de-
signs, assessing small, male samples with wide age ranges, or
only examining behavior problems as an outcome in models
(e.g., Pasalich et al. 2011a). The current findings fit with a
broader line of research that has examined unique cognitive,
socioemotional, and neurobiological characteristics of antiso-
cial youth with CU behavior (see Blair 2013). In later child-
hood and adolescence, this subgroup of youth are at risk of
more severe forms of antisocial behavior and demonstrate
deficits in their behavioral and emotional responsiveness to
cues of punishment and the distress of others (Frick and
Viding 2009; Muñoz and Frick 2012). At the same time, older
youth with CU traits appear sensitive to cues of reward. It has

Table 2 Standardized estimates
of regression paths for models
testing associations between child
behavior and expressed versus
directly observed parental warmth

Lower parent education predicted
CU behavior at age 2 and lower
observed warmth at ages 2 and 3.
Non-white race associated with
lower levels of directly observed
warmth (ages 2 and 3)
* p<0.05; ** p<0.01; *** p<0.001

Expressed parental warmth Directly observed
parental warmth

Parental warmth age 2 → Parental warmth age 3 0.30*** 0.43***

CU behavior age 2 → CU behavior age 3 0.40*** 0.39***

Behavior problems age 2 → Behavior problems age 3 0.38*** 0.38***

Parental warmth age 2 → CU behavior age 3 −0.07* −0.08*

Parental warmth age 2 → Behavior problems age 3 −0.06ns −0.07ns
CU behavior age 2 → Parental warmth age 3 −0.06ns −0.08*

CU behavior age 2 → Behavior problems age 3 0.12** 0.12**

Behavior problems age 2 → Parental warmth age 3 0.002ns −0.06ns
Behavior problems age 2 → CU behavior age 3 0.10** 0.10**
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thus been proposed that a certain style of parenting in early
childhood, characterized by high levels of parental involve-
ment and warmth, cooperation, and mutual positive affect
between parent and child could prevent early manifestations
of a fearless or punishment-insensitive temperament resulting
in empathy or conscience deficits (e.g., Kochanska 1997). The
results of the current study support the notion that parental
warmth in toddlerhood may help to reduce early displays of
CU behavior, which may subsequently prevent a child devel-
oping more severe behavior problems.

Further, child CU behavior appeared to shape parental care-
giving practices. Specifically, the findings in this study suggest
that the emergence of affective deficits (i.e., CU behavior),
rather than behavior problems in general, reduce the quality
of positive affective interactions between parent and child,
which fits well with previous studies reporting similar child
effects among older samples of children and adolescents, (e.g.,
Hawes et al. 2011; Muñoz et al. 2011). It is interesting to note
that early CU behavior in toddlers predicted fewer observed

displays of parental warmth, controlling for earlier and concur-
rent behavior problems. It has been proposed that both parent
and young child experience a mutually warm relationship as
pleasurable, such that positive affect becomes positively rein-
forcing (MacDonald 1992). It is theoretically intuitive there-
fore, that if a parent finds that their attempts at warmth are not
reciprocated, the frequency of their displays of warmth will
decrease over time, which may be made more likely if they are
themselves genetically predisposed to show low positive affect.
Likewise, if an infant does not experience consistent warmth
from a parent, the infant’s own positive emotional responsive-
ness to the parent may decrease. The current study provides
some support for MacDonald’s (1992) theoretical proposal.

However, the cross-lagged effect was not replicated for
expressed parental warmth, which was coded from speech
samples. This differential pattern of findings could reflect
differences in what is assessed by the two measures. The
observed measure captures parental behavior directly and
may be more independent of the outcome of CU behavior,

Fig. 1 Cross-lagged reciprocal
effects models between parental
warmth, CU behavior, and
behavior problems at ages 2 and
3. Note. *p<0.05; **p<0.01;
***p<0.001. Only significant
pathways shown. Lower parent
education associated with
deceitful-callous behavior at age 2
in both models, and lower age 2
observed parental warmth in
model (b). Non-white race was
associated with lower observed
parental warmth at ages 2 and 3 in
model (b)
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which is reported on by parents. In contrast, the expressed
measure reflects coding of the feelings, attributions, and atti-
tudes the parent verbalizes about the child (Waller et al.
2012b), which may reflect potentially negative perceptions
of their child’s CU behavior but also may not necessarily
index their actual displays of warmth. On one hand, it is thus
particularly interesting that it was the more independent ob-
served displays of warmth that were predicted by child CU
behavior. Further, these behavioral aspects of warmth provide
a potentially useful target of intervention for the parents of
toddlers at risk of behavior problems. The measure was de-
rived from global ratings following an independent assessor
spending 2–3 h in the family home and observing them during
structured tasks (not used in construction of this measure), as
well as during unstructured interactions. Thus, the measure
appears to provide a holistic and naturalistic index of the
positive emotional behavior of parents. On the other hand,
the results obtained with the directly observed measure in-
cluded items that were not part of the original IT-HOME
inventory, and thus require replication in other samples.

Furthermore, the results from all models should be consid-
ered in the light of several other limitations. First, it is yet to be
established if the current measure of CU behavior is prognos-
tic of CU behavior in later childhood and adolescence, espe-
cially given that it contains a greater preponderance of deceit-
ful and fewer unemotional items than CU traits scales for older
ages (though note that ‘unemotional’ items were tested for this
measure but did not load onto the scale; see Hyde et al. 2013).
In addition, the current study is limited by the modest alphas
obtained for the measure at both ages 2 and 3, which may
indicate that aspects of callous-unemotionality may not be
fully developed in young children until age 3.5 or 4 (Hyde
et al. 2013, p. 359), affecting the reliability and validity of
parent-reported measures. Replication of the current findings
in future studies that use alternative methods to assess CU
behavior, including observational tasks or experimental para-
digms (e.g., Kochanska et al. 2002; Svetlova et al. 2010), or
that use teacher reports, would strengthen conclusions that can
be drawn about associations between early displays of CU
behavior and parental warmth. Second, relatedly, parents re-
ported on both CU behavior and behavior problems. On one
hand, this may be problematic because distorted parental
perceptions about their child could have resulted in
over-reporting of negative aspects of child behavior
while simultaneously reducing displays parental warmth,
therefore accounting for the associations found. One the
other hand, the prediction of parent-reported CU behavior
by observed parental warmth, controlling for parent-reported
problem behavior, suggests that the associations were not
driven simply by parental negativity affecting both their be-
liefs about the child and behavior. In other words, inclusion of
behavior problems in models acted as a control for parental
negative perceptions.

Third, while there was moderate stability within constructs
over time, the magnitude of associations between parental
warmth and later child behavior, and child behavior and later
parental warmth were modest. The modest effects across
constructs could reflect method variance (i.e., observed versus
parent-reported). However, the current study highlights the
potential role of other (unobserved) factors in contributing to
stability in both child CU behavior and parental warmth.
Future studies are needed to further investigate the role of
temperament or other indices of neurobiological functioning
in relation to child behavior, and how this might interact with,
or affect, parental warmth or positive parent–child interac-
tions. For example, an emerging body of research suggests
that CU behavior in boys is associated with deficits in atten-
tion to the eye region (Dadds et al. 2008, 2014; also see Hyde
et al. 2014). Further, boys with high levels of CU behavior
appear to show impaired eye contact during free interaction
and emotion discussions with attachment figures (Dadds et al.
2011). In conjunction with the results of the current study, this
emerging literature suggests that interventions, which help
children to focus on salient emotional aspects of different
social situations via eye contact, and potentially via increases
in parental warmth, might be effective in reducing CU behav-
ior and associated behavior problems (see Dadds and Rhodes
2008; Dadds et al. 2014). Finally, the current study focused on
low-income children with multiple risk factors, including
family risk (e.g., maternal depression, substance use), and
early child problem behavior. For example, although this
was not a clinic sample, many children displayed high levels
of behavior problems. Specifically, aside from socioeconomic
or family risk, families qualified for the original study if
children scored in the clinical range on the Intensity or
Problem Scales of the Eyberg Behavior Inventory, which
comprised 44 % of the sample at recruitment (see Dishion
et al. 2008; Robinson et al. 1980). In addition, although cut-off
scores are yet to be established among children and adoles-
cents, 17% of the sample scored > 1 SD on our measure of CU
behavior (see Hyde et al. 2013). Thus, it is unclear whether
our results would be generalizable to children from higher-
income families with fewer risk factors or lower levels of
initial behavior problems.

The current study is the first to have examined concurrent
and reciprocal associations between observed measures of
parental warmth, CU behavior, and behavior problems over
time, and in a very young sample of high-risk children.
Results support the notion that the early, positive affective
climate provided by parents appears to be reciprocally related
to child CU behavior, over and above emerging behavior
problems. The results also highlight the importance of evoc-
ative child-to-parent effects to the affective quality of interac-
tions. Thus, the results emphasize the interactive and recipro-
cal nature of the development of early CU behavior. While
testing intervention effects on CU behavior is beyond the
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scope of this paper, our findings may help emphasize the
importance of targeting warm parenting for children high on
early CU behavior. In fact, a previous study in the current
sample demonstrated that a brief intervention was effective in
reducing child behavior problems via improvements in paren-
tal positive behavior support (i.e., proactiveness, structuring,
and clear communication; Dishion et al. 2008), which includ-
ed aspects of warmth. Further, the presence of CU behavior
did not moderate the effectiveness of the intervention from
ages 2–4 (Hyde et al. 2013). Taken together these findings
suggest that targeting parental positive behavior support, in-
cluding parental warmth, may be effective in reducing both
general behavior problems and CU behavior over time among
high-risk children. However, it is yet to be established whether
interventions targeting particular aspects of positive behavior
support or other parenting behaviors (i.e., warmth or eye
contact; see Dadds et al. 2014) can be effective in driving
more change in children with behavior problems and high
levels of CU behavior or if such interventions can directly
reduce CU traits (see Hyde et al. 2014), which are both
questions we hope to examine in future studies within this
sample.
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