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Abstract

Data from a large prospective longitudinal study (n = 1,239) was used to investigate the
association between observed sensitive parenting in early childhood and children's representations
of family relationships as measured by the Family Drawing Paradigm (FDP) in first grade as well
as the extent to which these representations partially mediate the influences of early caregiving
experiences on later conduct problems and callous-unemotional behaviors. A structural equation
modeling approach revealed that less sensitive parenting at 24, 36, and 58 months predicts higher
levels of conduct problems (CP) and callous-unemotional (CU) behaviors in first grade controlling
for earlier measures of CP and CU behaviors. Results also indicated that greater dysfunctional
family representations, as assessed with the FDP, are significantly associated with higher CU
behaviors in the first grade, but not CP. Finally, a test of the indirect pathway suggests that
children's dysfunctional family representations may, in part, account for the association between
sensitive parenting and CU behaviors.
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The development of the person is a dynamic process whereby cognitive and behavioral
structures and functions grow from the collaborative interplay between the developing child
and their caregiving experiences (Cairns & Magnusson, 1996; Cox & Paley, 1997; Gottlieb
& Halpern, 2002). Ideally, throughout development parents create sensitive and supportive
caregiving environments that meet the emotional needs of their children. These ongoing
interactions are translated into internalized representations of these relationships (Bretherton
& Mulholland, 2008), which likely affect children's developing sense of self and guide
children in seeking and interpreting future experiences and relationships (Fury, Carlson, &
Sroufe, 1997; Fraley, 2002; Sroufe, Egeland, Carlson, & Collins, 2005). It has been
suggested that when these internal representations involve fears and uncertainty within the
caregiving relationship or a sense of isolation and insensitivity, the child may be at risk for
later maladaptation and psychopathology (Carlson, 1998; Lyons-Ruth, 1996), including
conduct problems (CP) (Fearon, Bakermans-Kranenburg, van ljzendoorn, Lapsley, &
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Roisman, 2010; van ljzendoorn, Schuengel, & Bakermans-Kranenburg, 1999) and callous-
unemotional (CU) behaviors (Bohlin, Eninger, Brocki, & Thorell, 2012; Pasalich, Dadds,
Hawes, & Brennan, 2012). The current study examines the associations between early
parenting behaviors, internalized representations of family functioning, and the emergence
of CP and CU behaviors in middle childhood.

Whereas CP are characterized by aggressive, deceitful, norm-violating, and sometimes
violent behaviors (Lorber, 2004), CU behaviors describe non-normative emotional,
affective, and cognitive deficits such as a lack of guilt, empathy, and fear and often
characterize children who also demonstrate an over-focus on reward and insensitivity to
punishment (Blair, Peschardt, Budhani, Mitchell, & Pine, 2006; Frick & White, 2008; Kotler
& McMahon, 2005). Several longitudinal studies suggest that CU behaviors may be best
characterized as a distinct construct given that they can occur in the absence of CP
(Fontaine, McCrory, Boivin, Moffitt, & Viding, 2011; Frick et al., 2003; Rowe et al., 2010;
Viding & McCrory, 2012; Willoughby, Waschbusch, Moore, & Propper, 2011; Willoughby,
Mills-Koonce, Gottfredson, & Wagner, 2014) and may be informed by differing etiological
processes (Frick, Ray, Thornton, & Kahn, 2014).

Although there is both considerable interest in better understanding the etiology of CP and
CU behaviors early in life and a growing recognition of the association between sensitive
caregiving and later CP and CU behaviors (e.g., Waller et al., 2014), limited research has
examined possible mechanisms through which early caregiving experiences influence later
CP and CU outcomes. As such, the first goal of the current study was to examine the
associations between caregiver sensitivity and later CP and CU behaviors. The second goal
was to examine associations between caregiver sensitivity and children's internal
representations family dysfunction using the Family Drawing Paradigm (Fury et al., 1997).
The third goal was to examine the extent to which children’s internal representations
partially mediate the hypothesized links between caregiver sensitivity and later CP and CU
behaviors. To address these goals we used observational assessments of caregiver
sensitivity, assessments of children's internalized representations of family dysfunction
based on coding children's family drawings, and report of CP and CU behaviors in first
grade.

Caregiver Sensitivity, Conduct Problems, and Callous-Unemotional
Behaviors

Few prospective studies have examined the developmental origins of CP and CU behaviors,
but research has demonstrated distinct autonomic (Willoughby et al., 2011), hypothalamic-
pituitary-adrenal axis (Loney, Butler, Lima, Counts, & Eckel, 2006; Mills-Koonce et al.,
2014), and neurological (Marsh et al., 2008) functioning among young children high on CP
and CU behaviors. Taken together with literature suggesting that CU behaviors are
moderately heritable (Viding, Blair, Moffitt, Plomin, 2005), these findings suggest that the
etiologies of CP and CU behaviors are, at least partially, biologically based. However, recent
studies also provide evidence for associations between early caregiving and the development
and maintenance of CP and CU behaviors (see Waller, Gardner, & Hyde, 2013 for review;
see also Bohlin et al., 2012; Fearon et al., 2010; Pasalich et al., 2012; Vando et al., 2008;
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van ljzendoorn et al., 1999), suggesting that a portion of these etiological pathways also
include experiential processes.

With respect to parenting behaviors, longitudinal research suggests that early caregiving
likely exerts enduring influence on children's behavioral problems (Haltigan, Roisman, &
Fraley, 2013) and externalizing psychopathology more broadly (Lorber & Egeland, 2009).
Both negative and positive aspects of caregiving are associated with antisocial behaviors
(Dodge & Pettit, 2003) and, more specifically, CP and CU behaviors (c.f., Waller et al.,
2013). Links between sensitive caregiving and CP and CU behaviors, in particular, are
supported by research that shows that emational and affective characteristics of children
(e.g., prosociality, empathy, guilt) that are negatively associated with CU behaviors develop
early in life (Kochanska, Gross, Lin, & Nichols, 2002; Knafo, Zahn-Waxler, Van Hulle,
Robinson & Rhee, 2008) and are heavily influenced by early sensitive caregiving (e.g.,
Kochanska, 1997; Kiang, Moreno, & Robinson, 2004; Kochanksa, Forman, Aksan, &
Dunbar, 2005). For example, maternal warmth and sensitivity have been linked to empathic
responding (Kiang et al., 2004), guilt (Kochanska et al., 2005) and the development of
prosocial behaviors (Newton, Laible, Carlo, Steele, & McGinley, 2014). Findings that low
levels of positive parent-child relationship quality and parental warmth are cross-sectionally
and longitudinally associated with higher levels of CP and CU behaviors (e.g., Frick et al.,
2003; Kimonis et al., 2013; Waller et al., 2014) are not surprising given the role of sensitive
parenting in the development of both basic and complex emotions and, more generally, the
development of conscience (Kochanska, 1997; Swain, Lorberbaum, Kose, & Strathearn,
2007).

A growing body of literature demonstrates associations between sensitive caregiving and CP
and CU behaviors. Parental warmth has been found to be negatively correlated with CP and
CU behaviors for bays (Pasalich, Dadds, Hawes, & Brennan, 2011) and was related to a
slight reduction in CU behaviors in girls (Barker et al., 2011). Pardini and colleagues (2007)
found that child-reported parental warmth and involvement predicted decreases in both
antisocial and CU behaviors over time (Pardini, Lochman, & Powell, 2007). In a mixed-sex
community cohort (n=1,008), Hawes and colleagues (2011) found that warm and sensitive
parenting predicted decreases in CU behaviors one year later in both boys and girls.
Additionally, Kroneman and colleagues (2011) found that low levels of parental sensitivity
were associated with high levels of CP and CU behaviors (Kroneman, Hipwell, Loeber,
Koot, & Pardini, 2011) and a recent paper by Waller and colleagues (2014) demonstrated
that CU behaviors in toddlerhood were predicted by observed measures of parental warmth
controlling for earlier measures of CU behaviors (Waller et al., 2014). Taken together,
extant findings suggest that parental sensitivity and warmth may be particularly important
for the development of CP and CU behaviors, as well as the emotional and affective
correlates of CP and CU behaviors.

Internalization of Early Caregiving Experiences

Bowlby's (1982) attachment theory posits that a child's mental health is closely tied to early
relationships with caregivers from which the child, successfully or unsuccessfully, derives
emotional and physical support (Bretherton & Munholland, 2008). The extent to which these
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relationships influence development across the preschool and middle childhood period may
depend on the translation of patterns of interactions and experiences into the child's mental
representations of relationships, or internal working models. It is suggested that mental
representations of the self and others are particularly important because they serve as a guide
for interpersonal behavior, communication, and future relationship formation. The formation
of well-functioning, revisable, and secure representations of family and caregiving
experiences arise from a history of interactions with sensitive and responsive attachment
figures who build security and trust by providing support, protection and emotional
availability. Insensitive and unavailable parenting (Cox, Owen, Henderson, & Margand,
1992; Madigan et al., 2006) may convey rejection, fear, and uncertainty resulting in the
development of dysfunctional internal working models of the relationships within the family
(Bretherton & Munholland, 2008; Fraley, 2002). In this case, children's internalizations may
reflect isolation and detachment or hostility and frustration between the child and family
which has implications for future relationships and the development of maladaptive
socioemotional behaviors over time (Hoeve et al, 2012; Fearon et al., 2010; Vando, Rhule-
Louie, McMahon, & Spieker, 2008). Indeed, the quality of early parent-child relationships
has been linked to both positive—such as empathy and prosocial behaviors (Panfile &
Laible, 2012), as well as negative—such as externalizing (e.g., Fearon, Bakermans-
Kranenburg, van ljzendoorn, Lapsley, & Roisman, 2010; Warren, Emde, & Sroufe, 2000)
outcomes.

A large number of studies show that security of attachment, derived from
nonrepresentational measures where child behavior is observed, is predicted by variation in
maternal sensitivity, with higher sensitivity predicting a greater likelihood of security (see
De Wolff & van ljzendoorn, 1997 for review). These findings are consistent with the idea
that the child's mental representations are based on early caregiving experiences and may
constitute a bridge between early experience and the development of self and expectations
that influence future behavior (Thompson, 2006). From this perspective it is believed that
sensitive caregiving plays both a role in the early socialization of children (Laible &
Thompson, 2007) and the development of healthy internal representations of family
experiences (Bowlby, 1982; Bretherton & Munholland, 2008), both of which are likely to
enhance positive child outcomes (Kochanska, Aksan, Knaack, & Rhines, 2004) and buffer
against maladaptive trajectories of antisocial behaviors (Kochanska, Barry, Stellem, &
O'Bleness, 2009).

Such a theoretical model of how early experiences are internalized and carried forward in
children is evidenced in both developmental and clinical research. Research with school-age
children has shown that parental warmth is associated with children's representations that
contain prosocial themes such as empathy, affection and affiliation whereas insensitive
parenting techniques are associated with aggressive or conflictual representations (Laible,
Carlo, Torquati, & Onatia, 2004). Sturge-Apple and colleagues reported that children's
representations partially mediated the association between experiencing early familial
conflict and later emotional difficulties and behavioral compliance problems (c.f. Davies and
Cummings, 1998; Sturge-Apple et al., 2008). Specific to sensitive caregiving, Kochanska
and colleagues (2013) found that warm and sensitive parenting protects against externalizing
behaviors in the presence of CU qualities suggesting that the early mother—child relationship
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may be particularly important for understanding the etiology of this behavioral phenotype.
However, the linkages between early caregiving experience, internalized representation of
relational functioning, and CP and CU behaviors have not been fully investigated.

Representational Measures of Family Functioning

Children may internalize family dysfunction as feelings of fear and isolation, hostility
between family members, ambiguous roles and boundaries within the family and a lack of
cohesion within the family unit. Interactions with caregivers contribute to such
internalizations, which in turn function as cognitive filters that influence the way children
view themselves and their families (Bretherton & Munholland, 2008) and, importantly, this
process has implications for behavioral development (Bowlby, 1988). Researchers have
demonstrated that variability in these qualities can be observed in children's family drawings
wherein the embellishment, detail, vibrancy, creativity, size, and positions of people and
objects can reflect children's internalizations of early caregiving experiences (Burkitt,
Barrett, & Davis, 2003). The Family Drawing Paradigm (FDP) is a standardized assessment
that was designed to capture the variability in children's family drawings. Fury, Carlson, and
Sroufe (1997) have shown that children's drawings offer a robust look into children's
representational models of early experience and that the FDP, in particular, may be effective
in assessing subjective, personal, and subconscious aspects of representational models of the
self and relationships. Preliminary work by Kaplan and Main (1986) identified a
theoretically-based scoring system for the FDP that includes the current rating scales, and
Madigan and colleagues (2003) have demonstrated that links between early experiences and
later representations of family functioning are most evident when these global rating scales
are used to assess children's representations (as opposed to identifying distinct attachment
classifications; see also Rutter, Kreppner, & Sonuga-Barke, 2009; Zeanah, Berlin, & Boris,
2011).

Although considerable research demonstrates links between sensitive caregiving experiences
and children's representations of family relationships at early ages (Bailey, Moran, Pederson,
& Bento, 2007; De Wolff & Van 1Jzendoorn, 1997; NICHD Early child Care Network,
1997, 2006; Pederson & Moran, 1996; van 1Jzendoorn et al., 1999), the link between
sensitive caregiving behaviors and representations in middle childhood is more tenuous,
perhaps due to an absence of a dominant paradigm for assessing representational measures
of family relationships at this age. In infancy, internal representations are reflected in the
observed behavior of the child during paradigms such as the Strange Situation Paradigm
(Ainsworth, Blehar, Waters, & Wall, 1978) where the child undergoes separations and
reunions with the attachment figure. With cognitive advances that occur in the transition to
the symbolic representational capacities of early childhood, new representational methods
are necessary to assess internal representations of early family experience. Although doll-
play (Solomon & George, 1999 for review) and story stems tasks (Bretherton et al., 1990;
Green, Stanley, Smith, & Goldwyn, 2000; Robinson, Mantz-Simmons, Macfie, & the
MacArthur Narrative Working Group, 1992) have made significant methodological
contributions, these approaches rely on children's use of verbal narratives (which can be
limited by cognitive and language abilities at early ages) to share experiences and aspects of
their inner worlds (Stern, 1985; Thompson, 1994; Wolf, 2003).
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In contrast, children can express both conscious and unconscious thoughts, wishes and
concerns about the self and family functioning through their drawings of their family (Fury
et al., 1997; Koppitz, 1968). These aspects of children's drawings have been shown to be
associated with internalizing symptoms (Goldner & Schraf, 2012), sociability (Pianta,
Longmaid, & Ferguson, 1999), early caregiving, and other family and contextual
experiences (Zvara et al., 2014). The Family Drawing Paradigm has been validated within
diverse racial ethnic and international samples (Goldner & Scharf, 2012; Pianta, Longmaid,
& Ferguson, 1999; Shiakou, 2012), with victims of abuse (Piperno, Di Biasi, & Levi, 2007)
and with sample at high socio-demographic risk (Madigan, Moran, & Pederson, 2006) and
low-to-moderate socio-demographic risk (Fury et al., 1997). However, to date there is no
work (of which we are aware) that has investigated the extent to which assessments of child
representations of family functioning from family drawings serve as a mediator of the
effects of early caregiving experiences to later child CP and CU behaviors.

Current Study

Based on extant literature, it was expected that (1) prospective measures of sensitive
parenting behaviors at 24, 36, and 58 months would be negatively correlated with conduct
problems and callous-unemotional behaviors at 15t grade above and beyond earlier measures
of CP and CU behaviors, (2) that sensitive parenting behaviors would predict children's
representations of family relationships based on a Family Drawing Paradigm, and that (3)
the associations between early sensitive caregiving and later CP and CU behaviors would be
partially mediated by children's internal representations. As distinct behavioral and
emotional/affective outcomes, children's CP and CU behaviors are examined as separate
continuous variables to allow for testing of unique direct and indirect effects of parenting
and children's representations of family dysfunction.

Methods

Participants

The Family Life Project (FLP) is a large longitudinal study of children and families living in
non-urban, lower income communities in the U.S. Families and their newborns that lived in
two major geographical areas of high child rural poverty (including three counties in eastern
North Carolina and three counties in central Pennsylvania) were recruited using a stratified
random sampling procedure yielding a representative sample of 1,292 families recruited
over a one-year period at the time mothers gave birth to a child. See Willoughby et al.
(2013) for more information on the recruitment of the FLP sample. The current study uses
observational parenting data collected during home visits when the target children were 24
months (n=1055), 36 months (n=1055), and 58 months (n=963). Measures of conduct
problems (n=1078), callous-unemotional behaviors (n=1080), and representations of family
dysfunction (n=954) were collected at the 15t grade home visit. Independent sample t-tests
were estimated to compare mean differences on demographic measures between 114
individuals who were missing data on variables collected at the 15t grade home visit and a
random subsample of individuals who were not missing data. There is no evidence that
missing vs. non-missing groups varied as a function of income, state, gender, or race. The
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final sample used in the current study consisted of 1,239 families that had at least partial
data at one of the assessment points.

Data were collected during home visits completed when the child was approximately 24, 36,
48, and 58 months old, and then during the 15t grade. Visits consisted of interviews,
questionnaires, child assessments, and observations of mother-child interactions. All
interviews and questionnaires were computerized. At the 24 and 36 month visit, mothers and
children were videotaped while engaging in a 10 minute task, which consisted of 3 puzzles
of increasing difficulty. Mothers were instructed that the task was for the child to complete,
but she could help as needed. At the 58 month visit, mother-child interaction involved a
tower building task in which the dyad was instructed to replicate a tower that the RA built
using blocks of different sizes and shapes. The mother again was instructed that the task was
for the child to complete but that she could assist the child in any way she thought
necessary. The second portion of the interaction involved a card game in which the mother
and child were competing to collect the most cards in a “slap-jack” game. The two
interactions lasted a total of 15 minutes.

At the first grade home visit children were asked to complete a drawing of their family (the
Family Drawing Paradigm, or FDP) in an area separate from the child's parents or siblings.
An initial warm-up task was used to promote a relaxed atmosphere and to assure the child
that the drawing task was not a test of ability. As a warm up, children were asked to draw a
“person” using a pencil and a standard 8 x 10 sheet of white paper. Children then were
asked to draw a picture of their family on a 12 x 18 sheet of blank white paper using a set of
10 basic color felt-tip markers. No further direction was provided. Upon completion of the
drawing, research assistants asked the children to identify all persons included in the
drawing and state their relation to the child. Drawings were labeled in pencil by the research
assistant. Also at the first grade home visit, mothers completed questionnaires on children's
CP and CU behavior. Previous measures of CP and CU behaviors were also collected during
a 48 month home visit and used here as covariates to control for the autoregressive effects.

Maternal sensitive parenting—Mother-child interactions during the recorded tasks at
24, 36, and 58 months were later coded to assess levels of mothers’ sensitivity, detachment,
and positive regard (Cox, Paley, Burchinal, & Payne, 1999; National Institute of Child
Health and Human Development Early Child Care Research Network, 1999). Trained coders
assigned a rating on each of the aforementioned constructs using a scale ranging from 1 (not
at all characteristic) to 7 (highly characteristic). Each coding team consisted of four to five
coders and included one or two master coders. Each coder was trained to be reliable with the
master coder(s). Each coder completed approximately 30% of the assigned video tapes with
the master coder(s). Reliability was calculated using the intraclass correlation for the
independent ratings made for the overlapping coding assignments. Reliability across
subscales and composites was high (intraclass correlations >.80 for all subscales). The
specific intraclass correlation for sensitivity, positive regard, and detachment were .89, .86,
and .82 at 24 months, .88, .85, and .83 at 36 months, and .87, .88, .82 at 58 months,

Dev Psychol. Author manuscript; available in PMC 2016 July 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Wagner et al.

Page 8

respectively. Factor analyses have guided the creation of a sensitive parenting composite for
each time point comprised of the mean of sensitivity (level of responsiveness and support
offered to the child contingent on the child's needs), positive regard (positive feelings and
warmth directed toward the child), and detachment (reversed scored; degree to which the
mother is disengaged) (See Cox et al., 1999 and NICHD ECCRN, 1999 for details on this
composite). The factor loadings for sensitivity, positive regard, and detachment were .89, .
83, and -.88 at 24 months, .82, .78, and -.86 at 36 months, and .93, .88, and -.73 at 58
months, respectively. The validity of these measures is well-established (NICHD ECCRN,
1999). Consistent with work suggesting that warm and sensitive parenting is fairly stable in
early childhood (Behrens, Sybil, & Parker, 2012; Rimehaug, Wallander, & Berg-Nielsen,
2011), systematic variability in the rates of change in sensitive parenting was not observed
in our sample across these three time points (n = -0.086, p > 0.05). Also, the three time
points were highly correlated and standardized factor loadings of each time point of
parenting were comparable. As such, maternal sensitivity composites from 24, 36, and 58
months were used to create a latent maternal sensitivity factor that reflects the type of
caregiving the child received during the 3 to 4 years prior to the 1st grade home visit.

Children's Representations of Family Dysfunction—The FDP was coded using the
global rating scales originally developed by Kaplan and Main (1986) and adapted by Fury
and colleagues (1997) to assess children's internal representations of family dysfunction.
This measure is currently operationalized as a latent factor of the following six 5-point
rating scales. Family Pride assesses the child's sense of belonging and the cohesion of the
family unit. A drawing that would score low on family pride would demonstrate no
characteristics of the figures or context that identifies the figures as being part of a common
group. Vulnerability reflects the child's sense of fear and uncertainty within the family or
with respect to one or multiple family members. Drawings in which the child is positioned
far away from other adult members, is disproportionately smaller than other figures, or is not
included in the drawing at all would score high on vulnerability. Emotional Distance reflects
isolation and detachment between the child and family, particularly with the primary
caregiver and is measured by assessing the distance between the child and the primary
caregiver and the extent to which the facial expressions and body positions of the figures are
opened or closed. Tension and Anger assess the hostility and frustration of the child and is
operationalized by assessing the extent to which the child makes false starts, attends to fine
detail, and uses the space on the page proportionately. Role Reversal reflects the child's
perceptions of non-normative roles of adults and children with respect to emotional and
instrumental care and support within the family and is assessed by noting the size and
position of caregivers in relation to the child and, if applicable, siblings. Lastly, Global
Pathology reflects the overall degree of negativity, lack of organization, incompleteness and
incoherence of the drawing. A drawing that scores high on global pathology may receive
high scores on other negative scales but also may contain problematic or concerning
elements or themes which often times relate to the emotional or physical safety of the child.
Receiving high scores on other negative constructs does not necessitate receiving a high
score on Global Pathology. Coders were trained to reliability by master coders, all drawings
were double coded, and final scores were determined by conferencing. Intraclass
correlations (ICCs) between coders for the specific subscales were as follows: .82 for
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Family Pride, .89 for Vulnerability, .81 for Emotional Distance, .87 for Tension/Anger, .81
for Role Reversal, and .82 for Global Pathology. The reported ICCs were calculated using
the scores assigned prior to conferencing.

Conduct Problems—Levels of Conduct Problems were rated by maternal primary
caregivers using the Disruptive Behavior Disorder Rating Scale (DBDRS) at 1st Grade. The
DBDRS (Barkley, 1997; Pelham, Gnagy, Greenslade, & Milich, 1992) is a DSM-1V guided
rating scale that includes subscales for assessing oppositional defiance (ODD),
hyperactivity-impulsivity, conduct disorder (CD), and inattention. ODD items assess various
qualities including defiance, argumentativeness, and anger. CD items focus on more
disruptive behaviors such as aggression towards people and animals, destruction of property,
theft, and serious violations of rules. Composite scores representing oppositional defiant
disorder and conduct disorder, what we broadly refer to as CP, were calculated (o = 0.92).
The psychometrics of the DBDRS have been evaluated (see Wright, Waschbusch, &
Frankland, 2007) and the validity of the DBDRS has been established (Pelletier, Collett,
Gimpel, & Crowley, 2006; Erford, 1997). A continuous measure of conduct problems was
used in all analyses.

Callous-Unemotional Behaviors—The Inventory of Callous Unemotional (ICU; Frick,
2004) traits was used to assess callous-unemotional behaviors at first grade. The ICU was
completed by maternal primary caregivers who responded to 24 items on a 4-point likert
scale ranging from O (not at all true) to 3 (definitely true). The items that comprise the ICU
were developed from other highly established clinical assessments (e.g. APSD, PCL-YV)
and include questions about the extent to which the child uses emotions, expresses feelings,
cares about getting in trouble, seems cold and uncaring, and hurts others’ feelings. The
factor structure and predictive utility of the ICU has been confirmed with samples ranging in
age from 13 to 20 years of age (see Essau, Sasagawa, & Frick, 2006; Fanti, Frick, &
Georgiou, 2009; Kimonis et al., 2008; Roose, Bijttebier, Decoene, Claes, & Frick, 2011) and
with samples as young as age 3 (see Ezpeleta, Osa, Granero, Penelo, & Domeénech, 2013). A
continuous measure of callous-unemotional behaviors was used in all presented analyses (a
=0.71).

Additional covariates—A number of additional covariates were included to avoid
confounding child and parenting effects on later CP and CU behaviors. These include child's
sex which was collected at the time of recruitment and child's age in months which was
based on age at the first grade visit (mean = 86.74 months). Child 1Q was assessed by the
Vocabulary and Block Design subscales of the Wechsler Preschool and Primary Scales of
Intelligence (WPPSI - 111; Wechsler, 2002); these scores were combined to form an estimate
of intellectual functioning at age 3 following Sattler's method (Sattler, 2001). Although
earlier measures of CP and CU behaviors were not collected contemporaneously with the
other exogenous predictors in the model, they were collected when children were 48 months
of age. Earlier CP was derived from the Strengths and Difficulties Questionnaire (SDQ;
Goodman, 1997) and earlier CU behaviors were derived from Antisocial Process Screening
Device items which were placed in the SDQ. This approach for collecting information about
early CP and CU has been validated in the literature (see Dadds, Fraser, Frost, & Hawes,
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2005). Other demographic factors were accounted for by the use of individual probability
weights (described below).

Analytic Strategy

Results

The proposed hypotheses were addressed using structural equation modeling (SEM)
methods. SEM models were fit using Mplus 5.2 (Muthén & Muthén, 2007). Given the
complex sampling design of the Family Life Project, analyses utilized individual probability
weights associated with oversampling of low-income and African American Families and
stratification on income, state, and race. Additional model covariates included 48 month
measures of CP and CU behaviors, child's 1Q, child's gender, and the child's age in months
at the first grade visit. Because individual probability weights and stratification were
implemented in the current analyses, SEM models were estimated using a robust maximum
likelihood estimator (MLR). Missing data were handled using the full information maximum
likelihood methods (Enders & Bandalos, 2001). The Satorra-Bentler scaled (mean-adjusted)
chi-square difference test was used to compare nested models (Satorra & Bentler, 2001).
Overall model fit was determined using root mean square error of approximation (RMSEA),
standardized root mean square residual (SRMR), and comparative fit index (CFI). Good fit
was defined as CFI values = 0.95, RMSEA values < 0.06, and SRMR values < 0.08 (Hu &
Bentler, 1999). The standard errors of specific indirect effects were estimated using the delta
method in Mplus 5.2 (Muthén & Muthén, 2007).

Descriptive Statistics

Table 1 presents the bivariate correlations, means, and standard deviations for the model
covariates and variables of interest. Each of the family drawing scales, which were measured
in first grade, was significantly correlated with each time point of sensitive parenting (24,
36, and 58 months). Exceptions include the correlation between emotional distance with
parenting at 24 months and tension/anger with parenting at 24 months and 58 months.
Conduct problems at first grade were correlated with every family drawing scale and first
grade CU behaviors were significantly correlated with every family drawing scale except for
tension/anger. The negative correlation between first grade CU behaviors and sensitive
parenting was stronger than the correlation between first grade CP and parenting.

Measurement Models

Log transformations of the family drawing items were used to address skewness. A
confirmatory measurement model for the family drawing was tested prior to examining the
bivariate associations between latent factors and fitting the full structural model.
Modification indices in the family drawing measurement model suggested that emotional
distance should be allowed to covary with vulnerability and role reversal. The revised
measurement model for representations of family dysfunction demonstrated adequate fit
(X2(7) = 63.41, p = 0.001; CFI = 0.97; RMSEA = 0.09; SRMR = 0.03) and significant latent
variance (p < 0.001). Although RMSEA did not reach the 0.06 threshold outlined above, the
fit of this model was deemed adequate given that it was one part of larger subsequent
structural models. Additionally, researchers have suggested that an RMSEA of less than 0.1
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indicates reasonable error of approximation (Browne & Cudeck, 1993), which may be
particularly true for simple measurement models given that RMSEA represents
misspecification per degree of freedom (Rigdon, 1996). Standardized factor loadings ranged
from 0.40 to 0.95. Consistent with its being reversed scored, the loading for family pride
was -0.72. Although qualitatively distinct, the Global Pathology construct captures the
overall degree of negativity and pathology in the family drawings and, therefore, overlaps
slightly with some of the other constructs. As such, the Global Pathology latent indicator is
larger than the other indicators. However, each indicator contributed significantly to the
latent factor of dysfunctional family representations and was retained.

Concurrent measurement models and bivariate latent correlations were tested for sensitive
parenting and the family drawing prior to fitting the full structural model. The bivariate
latent measurement model demonstrated good fit: X2(24) = 92.75, p = 0.00; CFI = 0.97;
RMSEA = 0.05; SRMR = 0.03. The standardized factor loadings for 24 month, 36 month,
and 58 month sensitive parenting were 0.74, 0.75, and 0.76, respectively. The latent factors
for parenting and the family drawing demonstrated significant variance, p < 0.001. The
latent correlation between representations of family dysfunction and sensitive parenting was
significant (¢ = -0.23; p < 0.001).

Structural Equation Model

The final model provided good fit to the data: X2(77) = 228.18, p = 0.00; CFI = 0.96;
RMSEA = 0.04; SRMR = 0.03. Significant standardized path coefficients indicate that less
sensitive parenting in early childhood predicts higher levels of dysfunctional family
representation (§ = -0.18; p < 0.001). Further, less sensitive parenting in early childhood
predicts higher levels of conduct problems (8 = -0.17; p < 0.001), and higher levels of
callous-unemotional behaviors (B = -0.23; p < 0.001) in first grade. Standardized path
coefficients also indicate that greater dysfunctional family representations are significantly
associated with greater CU behaviors (B = 0.08; p < 0.05) in first grade, but not CP. Indirect
effects suggest that the relationship between sensitive parenting and CU behaviors is
partially mediated by a dysfunctional family representation of the family (3 =-0.02; p =
0.037).

Figure 1 presents the standardized path coefficients for the associations between sensitive
parenting, representations of the family, CP and CU behaviors. All standardized parameter
estimates including parameter estimates between the model covariates and variables of
interest are shown in Table 2. The full SEM allowed all exogenous variables to covary and
model covariates (child's sex, 1Q, age in months at the first grade visit, and earlier measures
of CP and CU behaviors) were included in the final structural model. Control variables are
not shown in Figure 1 for ease of reading but are included in Table 2. The autoregressive
effects of earlier CP and CU behaviors were controlled for by regressing the 15t grade CP
and CU trait outcomes on CP and CU behaviors measured at 48 months, respectively.
Preceding stages of model building also regressed first grade representations of family
functioning on earlier measures of CP and CU behaviors. Earlier CP (p = 0.060; p = 0.14)
and CU behaviors (B = 0.045; p = 0.31) did not significantly predict first grade
representations of family functioning. It is noteworthy that the significance of all observed
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relationships remained unchanged with the inclusion of these parameters. However, a
Satorra-Bentler scaled (mean-adjusted) chi-square difference test did not support the
inclusion of the two extra parameters (X2(2) = 3.97, p = 0.14) and they were not included in
the final SEM model for the sake of parsimony but the autoregressive effects of earlier CP
and CU behaviors on the outcomes of interest were retained. The conditional residuals of
first grade CP and CU behaviors were also allowed to covary (cov(¢eysep) = 0.05, p < 0.001).
It is important to note that, given the lack of temporal precedence between the first grade
outcomes, it is plausible that the direction of effects between CP and CU behaviors and
representations of family functioning could be reversed. Although unable to formally
distinguish between competing models, our confidence in the direction of effects as
hypothesized is strengthened by extant research (c.f. Davies and Cummings, 1998; Sturge-
Apple et al., 2008) and by the non-significant relationship between earlier CP and CU
behaviors and representations of family functioning in first grade.

Discussion

The current investigation provides additional support for the link between sensitive
caregiving on the development of CP and CU behaviors and makes unique contributions to
our understanding of how early caregiving experience and children’s representations of
family dysfunction contribute to emerging CU behaviors. This is one of the first studies to
directly examine this potential developmental pathway and benefits from the use of
longitudinal data, novel measurement approaches, and sophisticated modeling strategies.
Although there is a rather large research literature examining associations between familial
experiences and the development and persistence of conduct problems (Deater-Deckard &
Dodge, 1997; Loeber & Hay, 1997; Shaffer, Lindhiem, Kolko, & Trentacosta, 2013), and a
growing literature on sensitive caregiving experiences and the development of CU behaviors
(see Waller et al., 2013 for review), there remains a paucity of research examining the
representational mechanisms through which early experiences are carried forward to
influence these outcomes. The significant negative pathway between sensitive parenting and
CP and CU behaviors is consistent with a growing literature suggesting that a lack of warm
and sensitive parenting early in life is relevant for the development of these behavioral
phenotypes (Hawes & Dadds, 2005; Pasalich et al., 2011). The current study indicates that
early parenting significantly predicts children's later CP and CU behaviors controlling for
earlier measures of CP and CU behaviors, and that representations of family relationships
accounts for part of the association between early caregiving and later CU behaviors, but not
the association between early caregiving and later CP.

Attachment theory provides a model for how early experiences are incorporated into
cognitive representations (see Green and Goldwyn, 2002; Roe et al, 2006). Such internal
working models control access to attachment-related experiences, emotions, and feelings
that, when distorted by insensitive or unresponsive experiences with caregivers may result in
maladaptive representations of the self and others, compromised development of complex
emotions such as empathy and guilt, and pathological behavioral and affective functioning
(Bowlby, 1982). Our findings suggest that these processes may be relevant to the
development of CU behaviors given associations between CU behaviors and measures of
individual relational dysfunction and reduced feelings of empathy and guilt. Similarities can
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be drawn between our findings and literature that has linked CU behaviors with insecure
attachments using representational measurement techniques (Bohlin et al., 2012; Pasalich et
al., 2012), but extends those findings by examining observed parenting and representations
of family functioning simultaneously in the prediction of CU behaviors. Although the point
estimates for the associations between children's representations of family functioning and
the two outcomes were comparable, the association for CP did not reach significance. It is
possible that dimensions of relational functioning, as measured by the FDP, may be less
related to the overt behaviors that characterize CP than to the emotional/affective processes
that are associated with CU behaviors at this age. It should also be noted that only a portion
of the variance in CU behaviors in first grade was accounted for by sensitive caregiving and
children's representations of family relationships, suggesting alternative pathways to
elevated CU behaviors in the presence of early insensitive caregiving.

The current study contributes to the literature by examining the direct effects of observed
early caregiver sensitivity on later CP and CU behaviors above and beyond earlier CP and
CU behaviors as well as the extent to which children's representations of caregiving
experiences contribute to the understanding of these relationships. Earlier studies that have
relied on self-report measures of parenting collected during middle childhood and
adolescence have reported mixed findings regarding the associations between parenting and
later CP and CU behaviors. For example, ineffective parenting (Wootton and colleagues,
1997), negative parental discipline (Viding, Fontaine, Oliver, & Plomin, 2009), and
environmental adversity (Edens et al., 2008; Oxford et al., 2003) have been associated with
conduct problems, but only for children not demonstrating CU behaviors. Given the threats
to validity associated with self-report methods of assessing parenting (Morsbach & Prinz,
2006), observational techniques strengthen conclusions that can be drawn about the
associations between parenting and CU behaviors. The current study joins a growing body
of research that demonstrates associations between observational measures of parenting
behavior and later CP and CU behaviors (Dadds et al., 2011; Waller et al., 2012; Waller et
al., 2013 for review), even after controlling for earlier behaviors (e.g., Waller et al., 2014).
The current study is further strengthened by the longitudinal prospective design of the
Family Life Project and the population-based random stratified sample that reduces the
threat of selection effects and allows for greater generalizability than is possible with
community or clinic-based samples.

Limitations and Future Directions

There are a number of limitations to the current study that are important to note. First, given
the correlational nature of this study, we cannot unambiguously establish directionality of
the relationship between the children's internalizations of early caregiving experiences and
CU behaviors at first grade. Although we found no evidence that earlier CP and CU
behaviors predict children's internalizations and the autoregressive effects of CP and CU
behaviors were accounted for in the final model, the fact remains that the cross-sectional
nature of the outcomes does not allow for strong inferences about the direction of the
relationship between internal representations of family dysfunction CP and CU behaviors.
We were also unable to use the same measures of CP and CU behaviors at each time point
given the limitations of the data.
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Second, the reported findings should be interpreted with the understanding that all of the
reported effects are of small magnitude. The relationship between early sensitive parenting
experiences and child adjustment is complex and it is undoubtedly the case that children's
internalizations of caregiving is only one of many developmental mechanisms that
contribute to the associations between parenting and later CU behaviors. Additionally,
although the representativeness of the current sample may aid in generalizability of the
findings, it may lack the level of behavioral severity that would be observed in clinical
samples thus contributing to the small effects presented in Tables 1 and 2.

Third, it is also important to note that coercive processes characterized by the bidirectional
interaction between children's and parents’ behavior have been well documented (e.g.,
Patterson, 2002). Hawes and colleagues (2011) found that CU behaviors predicted changes
in parenting just as parenting predicted changes in CU behaviors (Hawes et al., 2011).
Further, Waller and colleagues (2014) provide initial evidence that the affective deficits
associated with CU behaviors, rather than behavior problems in general, may reduce the
quality of positive and warm interactions between mothers and their children. Their work
suggests that qualities of CU behaviors may contribute to a lack of reciprocity between the
mother and child which could result in a decrease in sensitive parenting practices over time
(Waller et al., 2014). Although the current study allowed earlier measures of CP and CU
behaviors to covary with sensitive caregiving, the correlational nature of the design and
times at which data were collected do not allow for a thorough investigation of possible
bidirectional processes.

Fourth, the current study included well-designed and validated measures of parenting
behaviors and representational functioning. However, future studies should integrate
potential child-level variables (temperament, psychophysiology, genetics etc.) that have
been evidenced to predict CP and CU behaviors. With specific regard to CU behaviors, there
is strong support for the role of genetic heritability (Viding, Blair, Moffitt, & Plomin, 2005;
Viding, Jones, Frick, Moffitt, & Plomin, 2008) as well as more recent studies examining
potential gene x environment effects (Willoughby, Mills-Koonce, Propper, & Waschbusch,
2013). Future studies would benefit from simultaneously considering both family and child
biology given the coaction effects (see Gottlieb, 1992) they are likely to exert in the
emergence of both CP and CU behaviors.

This study has several implications for future research in this domain. First, preliminary
evidence of the utility of the Family Drawing Paradigm as both a research and clinical
instrument is worth noting given that it is shorter and less expensive to administer than many
other measures of relational representation at this age. The family drawing paradigm is a
suitable tool for gaining insight into children's perceptions of their caregiving experiences
and how these experiences are internalized across early childhood. However, given the
modest but significant effects, it is possible that the overall utility of the FDP may vary
based on the severity of family dysfunction of the sample. Second, consistent with previous
research on this topic, we highlight the early caregiving environment and parent-child
relationships as predictors of both CP and CU behaviors, findings of both scientific and
societal significance given the monetary and societal costs incurred by individuals exhibiting
high levels of antisocial behaviors over time (Romeo, Knapp, & Scott, 2006). This work
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should prompt future studies better structured to address causal relationships including early
intervention randomized designs which would provide stronger tests of these associations.
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SEM model and standardized parameters of relations between sensitive parenting in early
childhood, representations of family dysfunction, conduct problems, and callous-
unemotional behaviors. Although not depicted here, the effects of sensitive parenting and
dysfunctional family representations on CP and CU behaviors in first grade are significant
above and beyond earlier CP and CU behaviors. Exogenous covariates (child's sex, 1Q, age
in months at the 15t grade visit) are not included in the diagram but were allowed to covary.
Child race, state of residency, and family income were accounted for using individual
probability weights and stratification variables. The model provides acceptable fit to the

data: X2(77) = 228.18, p = 0.00; CFI = 0.96; RMSEA = 0.04; SRMR = 0.03.
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