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Variants of Callous-Unemotional Traits in Childhood: Investigation of
Attachment Profile and Hostile Attribution Bias

Abstract

There is increasing evidence of interest in describing two variants of Callous-Unemotional
(CU) traits based on high (secondary variant) or low (primary variant) levels of anxiety.
However, studies are limited in childhood. The present study aimed to further the
understanding of the variants, specifically in association with hostile attribution bias (HAB)
and attachment. In a community sample of children aged 4 to 9 (N = 70), the study examined
whether anxiety moderated the association of CU traits with HAB, secure and disorganized
attachment representations. Hierarchical regression analyses revealed that CU traits were
positively associated with disorganized attachment, regardless of the anxiety level. In
contrast, CU traits were not associated with secure attachment. A significant interaction
revealed that CU traits were positively associated with HAB only at high levels of anxiety.
Implications for understanding the variants of CU traits and hypotheses regarding their

developmental trajectories are discussed.
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Variants of Callous-Unemotional Traits in Childhood: Investigation of Attachment

Profile and Hostile Attribution Bias

Introduction

Callous-Unemotional (CU) traits - corresponding to the affective features of adult
psychopathy - enable the identification of a subgroup of children with conduct problems who
are at higher risk of developing adult psychopathy (Burke et al., 2007). In the fifth edition of
the Diagnostic and Statistical Manual of Mental Disorders (DSM-V; American Psychiatric
Association, 2013), CU traits are included as a specifier named “with Limited Prosocial
Emotions” (LPE) for conduct disorder, characterized by lack of guilt, lack of empathy,
unconcern about performance, and shallow or deficient affect. While contemporary research
has considered youth with CU traits as a homogeneous group, a growing body of literature
suggests the existence of two variants of CU traits (Craig & Moretti, 2019; Goulter et al.,
2017; Kahn et al., 2013): a primary variant believed to be primarily influenced by genetics
and a secondary variant believed to be predominantly influenced by environmental factors
(Karpman, 1941; Porter, 1996). However, limited research is available on these two variants.
This study aims to enhance understanding of these variants in childhood, particularly in

relation to hostile attribution bias (HAB) and attachment profile.

The assumption of two distinct variants of CU traits originated from adult literature.
Specifically, Karpman (1941) distinguished two variants of psychopathy. The primary variant
is believed to stem from an innate emotional processing deficit, while the secondary variant is
seenas an adaptive response to adverse environments characterized by maltreatment or
trauma (Karpman, 1941, Porter, 1996). Recent studies in children with CU traits have

supported this theory by distinguishing two groups with distinct characteristics (Fanti &



Kimonis, 2017; Huang etal., 2020; Humayun et al., 2014). These groups are predominantly
differentiated by low (primary variant) or high (secondary variant) levels of trait anxiety?! in
addition to elevated CU traits (for a review, see Craig et al., 2020). Indeed, high levels of CU
traits and anxiety are consistently associated with maltreatment or trauma (Bennett & Kerig,

2014; Cecil et al., 2018; Craig & Moretti, 2019).

Research suggests that children within the primary variant are characterized by
hypoarousal of affect, including lower physiological activity, and by lower emotional
dysregulation. In contrast, children within the secondary variant are characterized by
hyperarousal of affect, affect dysregulation, and impulsivity (Ezpeleta et al., 2017; Fanti et al.,

2018; Goulter et al., 2017).

These specificities in emotional arousal and regulation interact with social information
processing (Lemerise & Arsenio, 2000; Gross etal., 1998) in children with the two variants,
although this area has received limited attention thus far. Some previous studies have
indicated differences between the two variants in sensitivity to distress stimuli and facial
recognition accuracy (for a review, see Craig et al., 2020). Specifically, findings suggest that
youth with the primary variant exhibit reduced engagement towards distressing stimuli and
deficits in recognition accuracy, while youth with the secondary variant display
hypervigilance towards distress stimuli without facial recognition deficits (Bennett & Kerig,

2014, Dadds et al., 2018; Kimonis et al., 2012).

No study to date has investigated the interpretation of social stimuli in relation to the
variants. However, the impairments that might occur during this stage, and particularly HAB,
could differ between the variants. HAB refers to the tendency to attribute hostile intent to

others in ambiguous social situations, with negative consequences for the individual (Nasby et

! The majority of studies haveemployed scales assessing general trait anxiety to differentiate betweenthe two
variants.



al., 1980). While all young children initially exhibit a hostile attribution style due to limited
emotional and cognitive understanding of others’ perspectives, they typically learn to correct
this bias during the preschool period. However, some children fail to develop these benign
attributions as they grow, continuing to infer hostile intent in ambiguous social situations
(Dodge, 2006). Negative early experiences, such as maltreatment (Price & Glad, 2003) and/or
insecure attachment (Crick & Dodge, 1994; Zaccagnino etal., 2013), may partially explain
this failure. HAB plays a crucial role in understanding the development and persistence of
behavior problems over time, as children with HAB are more likely to exhibit aggressive
behaviour (Orobio de Castro etal., 2002; Verhoef et al., 2019). A systematic review
(Martinelli etal., 2018) found that HAB was more consistently associated with reactive?
rather than proactive aggression. Therefore, examining how the two variants interpret social
cues might shed light on the specific pathways leading to aggressive behavior. Among studies
having examined the association between HAB and broad CU traits3, findings have been
inconsistent (Cima etal., 2014; Frick etal., 2003; Hartmann et al., 2020; Helseth et al., 2015).

These inconsistencies might be explained by the lack of distinction between the two variants.

Attachment is another underexplored variable in relation to the variants. According to
Bowlby (1969), attachment is a biologically based regulatory system that fosters closeness
between the child and the adult caregiver, who provides comfort, support, nurturing and
protection. Through repeated interactions, children develop internal mental representations
(Internal Working Models, IWMs) of how their caregiver will respond to their needs. Secure
IWMs develop when children perceive their parents as responsive and trustworthy, enabling

them to explore the world with confidence. However, suboptimal parental responsiveness can

2 Reactive aggression is an emotional, impulsive aggressive responseto a perceived threat, provocation or
frustrationaimed at defending oneself or retaliation. In contrast, proactive aggression s definedas coldblooded,
planned aggressive behavioraimed at instrumental, material, or social personal gain (Crick & Dodge, 1996)

3 The term « broad CU traits » is used to talk about CU traits without making the distinction betweenthe two
variants.



lead to insecure IWMs (Ainsworth et al., 1978; Main & Solomon, 1986), and in extreme
cases, to disorganized attachment and IWMs with contradictory/controlling behaviors.
Attachment security is considered a protective factor for child development (Cooke et al.,
2019), while attachment insecurity, particularly disorganization, is a significant risk factor for
psychopathology, including externalizing and internalizing behaviors (Fearon etal., 2010;
Madigan et al., 2013). Additionally, insecurely attached children may perceive the world as

hostile and process social information with a negative bias (Dykas & Cassidy, 2011).

Given the shared impairments observed in children with insecure/disorganized
attachment and those with CU traits, such as a lack of conscience (Kochanska etal., 2004),
and the crucial role of attachment in child development (Fearon & Roisman, 2017; Groh et

al., 2014), it is highly relevant to investigate the associations between these variables.

As early as 1944, Bowlby hypothesized, based on his work with youth thieves
exhibiting callous-unemotional traits - whom he labeled as "affectionless psychopaths™ - that
disruptions in attachment relationships, particularly the absence of parental warmth, rejection,
and disrupted caregiving during childhood, could impact moral development and lead to

increased child aggression.

Since Bowlby's pioneering work, several studies have investigated the associations
between broad CU traits and attachment during childhood. An association between CU traits
and disorganized attachment was found in several studies in toddlers (Kohlhoff et al., 2020),
in early and middle childhood (Bohlin et al., 2012; Pasalich etal., 2012; Rehder et al., 2021).
However, conflicting findings emerged from two other studies that did not find such
associations in early childnood (Willoughby etal., 2014; Wright et al., 2018). These mixed
results may be at least partly explained by the use of different research methodologies
(attachment measure, characteristics of the sample), but also by the lack of distinction

between the two variants. Indeed, Cecil etal. (2018) discovered that in a high-risk sample of



youth aged 16 to 24, the secondary variant was predominantly characterized by disorganized
attachment. In contrast, the primary variant group was predominantly characterized by secure
attachment. Nevertheless, no previous study has investigated attachment in relation to the

variants during childhood.

In conclusion, while there is a growing body of research highlighting the heterogeneity
of CU traits as two variants based on levels of anxiety, with distinct developmental
trajectories and characteristics, the distinction between the two remains insufficiently
addressed in the literature, particularly in preschool and school-age samples. Moreover, a
significant proportion of previous studies predominantly focused on male youths involved in
the justice system (Craig et al., 2020). Future research needs to consider the distinction
between variants in mixed-gender and community samples to enhance the generalizability of
findings. Furthermore, no study has attempted to clarify the associations between the two
variants of CU traits and attachment representations and HAB in childhood. A comprehensive
understanding of the associations between the variants of CU traits and these variables could
inform targeted prevention and intervention strategies tailored to the unique characteristics

and needs of children in each variant.

Present study

The present study aimed to expand current knowledge on the two variants of CU traits
in a community sample of children aged 4 to 9. Specifically, we sought to understand the
associations between the variants of CU traits on one hand, and attachment representations as
well as HAB on the other hand. Examining CU traits in the general population offers a
valuable opportunity to gain a comprehensive understanding of these traits beyond clinical
populations, and enables the examination of the entire continuum of CU traits. Anxiety was
included in the current study as it is the variable most often used to determine the two variants

(Craig et al., 2020).



Based on theory, the attribution of intent style might differ between the variant. The
secondary variant might be associated with HAB, as both this variant and HAB have been
associated with maltreatment, abuse or trauma (Craig et al., 2020) and with reactive
aggression (Fanti et al., 2013; Kimonis et al., 2011; Metcalf et al., 2021). Conversely, the
primary variant, characterized by reduced engagement towards emotional stimuli (Fanti et al.,
2018; Kimonis et al., 2012) and low levels of emotional and behavioural dysregulation (Kahn
et al., 2013), might not exhibited high levels of HAB. Therefore, our first hypothesis proposed
that anxiety would moderate the association between CU traits and HAB, with a stronger

association at high levels of anxiety.

Secondly, in line with the results of Cecil et al. (2018), we hypothesized that anxiety
would moderate the relationship between CU traits and disorganized attachment. We expected
stronger associations between CU traits and disorganized attachment at high levels of anxiety.
Additionally, we hypothesize a moderation of anxiety in the association between CU traits
and secure attachment, where CU traits would me more negatively associated with secure

attachment at high levels of anxiety.

Lastly, an important variable to consider when investigating the associations between

CU traits (with high or low levels of anxiety) and variables such as attachment profiles or
HAB is externalizing behaviors (EB). Although CU traits were initially integrated into the CD
diagnosis, evidence indicates that they could also be associated with Oppositional Defiant
Disorder (ODD; Ezpeleta et al., 2017) or subclinical EB (Rowe et al., 2010). Specifically, the
findings of a meta-analysis (Longman et al., 2016) revealed a moderate effect size association
(r=.39, p<.001) between broad CU traits and EB. Furthermore, EB have been extensively
associated to disorganized attachment (for reviews, see Fearon et al., 2010; van ljzendoorn et
al., 1999) and HAB (for reviews, see Orobio de Castro et al., 2002; Verhoef et al., 2019) in

the existing literature. Therefore, it is essential to account for this variable to ensure that the



associations between CU traits and the outcomes are not influenced by a confounding effect

due to shared variance with EB.
Materials and Methods
Procedure

Parents of children aged 4 to 9 from the French-speaking region of Belgium were
recruited from a wider group of parents in the general population who had previously
answered an online questionnaire about their child (N =260; Mg = 6.44; SD = 1.56; 54.6%
boys). After completing the questionnaire, parents were invited to participate in an additional
phase involving a test for their child. The participating children and their parents were then
scheduled for meetings either at home or the university in the weeks or months following their
online answers to the questionnaire. Attachment and hostile attribution bias were assessed
with the child, and parents answered questionnaires assessing callous-unemotional traits and
externalizing/internalizing behaviors. Children with autism, developmental delay, or
intellectual disability were excluded from the study. The study design was approved by the

Ethical Committee of Psychology of the University and participants provided their consent.
Participants

The participants were 70 children aged 4 to 9 (M =6.79; SD = 1.5) [Figure 1 near
here] of which 55.3% were boys. The informants were principally mothers (92.9% of the
sample) and 94.3% of them had, at least, completed secondary education. 81.4% of the
parents lived with the other parent of the child. Participants who only answered the online
questionnaire and those who participated in the additional phase did not differ based on the
gender of the informant (yx2(1) = .58, p = .45); SES of the family (t(258) = -1.41, p =.16);
gender (y2(1) = .12, p=.73), age (x2(1) = 247.29, p = .39), levels of CU traits (t(258)= -0.21,

p =.98), levels of anxiety (preschoolers: t(105) = .43, p = .66; school-age children: t(151) =
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.62, p =.53) and levels of oppositional defiant problems (preschoolers: t(105) =-1.49, p = .14;

school-age children: t(151) =.70, p =.49) of the child.

Measures

CU traits

CU traits were assessed using the Inventory of Callous Unemotional traits (ICU;
Frick, 2004). The parent-reported preschool and school-age French versions were used. A
previous study (Payot etal., 2022) in a Belgian community sample validated an 18-item
second order model with three first order factors based on LPE specifier criteria (Lack of
Conscience encompassing the criteria lack of guilt and lack of empathy, Unconcern about
performance, Lack of emotional expression), a second order latent factor (General dimension
of CU traits) and a methodological factor encompassing negatively-worded items. As this
model demonstrated a good fit, external validity and measurement invariance across age and
gender of the child, the total score (range: 0 — 54) was used in the current study. The internal
consistency was good (o =.85). The CU traits score ranged from 0 to 27 in the current
sample, which is relatively low but in accordance with what is expected in community

samples (e.g., Bansal etal., 2020; Rehder et al., 2021).

Anxiety symptoms and externalizing behaviors

The preschool and the school-age versions of the Child Behavior Checklist
(Achenbach & Rescorla, 2000, 2001) were answered by the parents. The DSM-V Anxiety and
DSM-V Oppositional Defiant Problems (ODP) subscales were used for the analyses. The
ODP subscale was used as a measure of externalizing behaviors. The scores were
dichotomized according to the cut-off scores of each version as these scales are not equivalent
between the preschool and school age versions. Thus, a score of O was considered as non-

clinical, corresponding to a score below the 93% percentile of the normative sample. A score
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of 1 was considered as clinical as it corresponded to scores above the 93% percentile. In the
current sample, 14.5% and 24.3% of the children were considered as having clinical scores of
ODP symptoms and anxiety, respectively. Cronbach o was between .69 and .80 for the two

scales.

Attachment representations of the child

Attachment representations were assessed with the Attachment Story Completion Task
(ASCT; Bretherton et al., 1990). It consists of a series of story stems which are designed to
activate attachment representations by means of play and narrative. For school-age children,
several modifications proposed and validated by Granot and Mayseless (2001) were made to
the stories in order to enhance the activation of attachment-related feelings in middle
childhood. For example, the monster in the “Monster in the bedroom” story stem was changed
to “something frightening”, and the period of separation was extended to three days instead of

one in the Departure story.

A Q-sort questionnaire, Cartes pour le Complément d’Histoires (CCH; Miljkovitch et
al., 2003), was used to analyze the narratives. 65 items describing observed behaviors during
play were sorted by the coder according to the degree to which the item was characteristic of
the child. This analysis provided four Q-correlations by comparing the children’s individual
Q-set description with the criterion sort provided by experts for a prototypical child using the
four attachment patterns (Miljkovitch et al., 2003). These Q-correlations are continuous
scores ranging from +1.00 to —1.00, with a higher positive score indicating greater security,
avoidance, ambivalence or disorganization. Construct validity has been supported
(Miljkovitch etal., 2004). In the current study, only continuous secure (range: -.35 —.70) and
disorganized (range: -.67 —.52) scores were used in the analyses. Indeed, the modest sample
size implied to limit to the statistical analyses. As disorganized attachment and secure

attachment were the profiles most predominantly associated with the two variants and broad



12

CU traits in the current literature, it seemed relevant to only consider these two profiles. The
narratives were coded by two experts. 14% of the video-recorded ASCT were coded
separately by the two coders. Intraclass correlations estimates were calculated based on a
single rating, absolute agreement, 2-way mixed-effects model, and was .77 for security and

.89 for disorganization.

Hostile attribution bias

HAB was assessed using the Intention Attribution Test for Children (IAC; Vanwalleghem et
al., 2020). It comprises 16 cartoon strips presenting situations in which one character (either a
child or an adult) causes harm to another child, either intentionally, accidentally (non-
intentional) or without his or her intention being clear (ambiguous). The child is asked to
identify himself or herself as the victim and to describe what is happening in these pictures,
continuing until his or her response allows the experimenter to determine whether they
perceive the action as intentional or non-intentional. A score of 0 is given when the intention
attributed is non-hostile, and a score of 1 when the intention attributed is hostile. The score of
HAB, corresponding to the sum of scores obtained on the eight ambiguous and the four non-
intentional items and ranging from O to 12, was used in the current study. The validation study
(Vanwalleghem etal., 2020) found good internal consistency for the total score of HAB,
construct validity based on strong correlations with social competence and convergent validity

with the Social Perception Task (Suess et al., 1992).

Statistical Analyses

All analyses were conducted in SPSS, Version 28.0. Associations between study

variables were examined with bivariate correlations.

In the current literature, several approaches have been used to investigate the two

variants. One of them consists of including CU traits and anxiety as continuous variables in
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moderated regressions, and examining if levels of anxiety moderate the associations between
CU traits and outcomes, such as attachment profiles or HAB in this study. This methodology,
used by several studies in the field (for a review; Craig etal., 2020), enables an examination
of the combination of high levels of CU traits and anxiety as a proxy for secondary CU traits,
and the combination of high levels of CU traits and low levels of anxiety as a proxy for
primary CU traits. It could be particularly relevant in community samples as it follows a

dimensional approach. Thus, we chose to use this approach in the current study.

Hierarchical multiple regression analyses were conducted to test hypotheses regarding
the moderating role of anxiety in the associations between on the one hand, CU traits, and on
the other hand, secure and disorganized attachment profiles and HAB. Control variables,
including ODP symptoms, child age and/or gender (if significantly correlated with the
attachment and HAB measures), were entered in the first step of the multiple regression
analyses. Controlling ODP symptoms ensured that the associations between CU traits and the
other variables were not due to shared variance with externalizing behaviour. In the second
step, CU traits and anxiety were entered. Finally, a multiplicative interaction term composed
of CU traits and anxiety was entered in the third step to assess its incremental contribution to
the variance. If the interaction was significant, separate analyses were conducted to examine
the associations between the dependant variables and CU traits at clinical and non-clinical

levels of anxiety.

Results

Descriptive statistics and correlations among study variables are provided in Table 1
[Table 1 near here]. First, as expected from past research, CU traits were significantly
correlated with ODP symptoms (r = .46, p <.001), and with disorganized attachment (r = .27,
p =.02). However, they were not significantly associated with secure attachment (r = -.08, p =

.52), HAB (r =.08, p = .51), or anxiety (r =.22, p =.07). Consistent with theory, HAB was
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negatively associated with age (r =-.31, p =.01) and with secure attachment (r =-.28, p =
.02). However, this bias was neither associated with disorganized attachment (r = .17, p =.15)
nor ODP symptoms (r =-.10, p =.43), contrary to previous studies (Verhoef etal., 2019;
Zaccagnino etal., 2013). The association between these variables might be stronger in clinical
samples (Verhoef et al., 2019). As age was significantly correlated with secure attachment

and HAB, it was entered as a control variable in the hierarchical regression analyses.

The results of hierarchical regression analyses regarding secure attachment,

disorganized attachment and HAB are reported in Table 2 [Table 2 near here].

Regarding HAB, results showed a significant interaction between CU traits and
anxiety (std. b =.37, p =.02). When the interaction term was added to the model, there was a
significant .08 change in R2. As reported in Fig. 2 [Figure 2 near here], CU traits and HAB
were non-significantly associated at non-clinical levels of anxiety (std. b =-.11, p = .55) but

were positively associated at clinical levels of anxiety (std. b =.57, p =.02).

For secure attachment, there was no significant main effect for either CU traits or
anxiety and the interaction between these two variables was non-significant. A significant

main effect for age (std. b =.37, p = .01) was found.

For disorganized attachment, the complete model only showed a marginal significant
main effect for CU traits (std. b=.31, p = .09). When the non-significant interaction was
deleted from the model there was a significant main effect for CU traits (std. b =.29, p =.04).
In other words, the higher the CU traits, the more disorganized the attachment profile,

regardless of the level of anxiety. The other variables were all non-significant.

Discussion

The present study has contributed to extant research on variants of CU traits in

childhood. Specifically, the aim of the current study was to investigate the moderating effect
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of anxiety in associations between CU traits and hostile attribution bias, as well as attachment
representations in a community sample of children aged 4 to 9. Indeed, the combination of
high CU traits with low or high levels of anxiety could be used asa proxy for primary and
secondary variants (Craig etal., 2020). Anxiety is the variable the most frequently employed
to distinguish between the two variants, consistently enabling the identification of two distinct

variants of CU traits with different characteristics (for a review, see Craig et al., 2020).

First, the results revealed that anxiety moderated the association between CU traits and
HAB, such that CU traits were only associated with HAB at high levels of anxiety. If we extend
these results and talk in terms of variants (at the end of the continuum of CU traits), this would
mean that only the secondary variant was characterized by a HAB, while the primary variant
was not. These results might explain why past studies that have investigated the associations
between broad CU traits and HAB found mixed results (Cima et al., 2014; Hartmann et al.,
2020; Helseth etal., 2015). Regarding the secondary variant, the results are relevant with studies
showing that this variant is associated with maltreatment, hyperarousal, emotional regulation,
as well as reactive aggression (Craig et al., 2020), these four variables having also been
associated with HAB (Colton et al., 2023; Lemerise & Arsenio, 2000; Martinelli et al., 2018;
Nelson & Perry, 2015; Zhu etal., 2020). This is also consistent with the fact that the secondary
variant presents a hypersensitivity to threatening cues (Kimonis etal., 2008, 2012), which might
influence, and be influenced by, the interpretation of these cues (Hartmann et al., 2020).
Children from this variant might focus their attention on cues signalling danger (for example,
cues signalling the parent’s anger) and therefore might be less able to consider other cues

signalling that the intention is not hostile (Price & Glad, 2003).

The findings of the current study, which indicate that the primary variant was not
associated with HAB, align with previous researchdemonstrating reduced engagement towards

emotional stimuli (Fanti etal., 2018; Kimonis etal., 2012), lower emotional recognition (Dadds
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et al., 2018), and better emotional regulation (Craig & Moretti, 2019) compared to the
secondary variant. These characteristics could make the children with this variant less likely to
interpret the intentions of others as hostile. These findings represent a significant advancement
in our understanding of the distinct social information processing of the two variants of CU

traits during childhood.

Second, the current results indicated an association between CU traits and disorganized
attachment, rather than attachment security, regardless of anxiety levels. In other words, both
variants would be associated with disorganized attachment. These findings align with numerous
studies that have linked broad CU traits to disorganized attachment during childhood (Bohlin
et al., 2012; Kohlhoff et al., 2020; Pasalich et al., 2012; Rehder et al., 2021). Regarding the
secondary variant, the results are consistent with those of Cecil et al. (2018), who found that
youths from this variant were predominantly characterized by a disorganized profile. However,
in contrast to our results, their primary variant group was predominantly characterized by secure
attachment. In addition to differences in sample characteristics (age, type of sample, etc.),
methodological differences, such as the use of continuous versus categorical approaches, or
self-report measures versus a story-stem procedure, may account for this divergence in results.
In the study of Cecil et al., (2018), the answers of youths might reflect social desirability,
manipulation or limited ability to feel, identify or communicate their own feelings due to

hypoarousal, rather than reflecting secure attachment representations.

Although the association between the primary variant and disorganized attachment is
inconsistent with the results of Cecil et al. (2018), it aligns with the known theory. Early
characteristics associated with the primary variant, such as reduced sensitivity and experience
of emotional stimuli and/or difficulties in communicating emotions related to fear and distress
(Bennett & Kerig, 2014; Fanti et al., 2020; Kimonis et al., 2012, 2017), as well as deficits in

reciprocal eye gazing towards the attachment figures (Dadds et al, 2011), may disrupt
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emotional reciprocity between children and their caregivers. Consequently, parents may be less
responsive or less synchronous with the child’s affective states and needs (Larstone et al.,
2018). Furthermore, given the assumed genetic influences in the primary variant (Karpman,
1941), the parents of these children might also present characteristics of CU traits, further
impairing their ability to detect and respond to the child’s needs. Thus, these interactions
between the child and the parent could impact the development of organized attachment

representations over time.

Disruptions to the attachment system may occur differently for the secondary variant.
In this variant, the caregivers are thought to respond to the child’s affective states and needs in
away that is not sensitive, or even punishing (Larstone etal., 2018), which may impact
attachment quality. Additionally, exposure to maltreatment, parental rejection or
developmental trauma are associated with disorganized attachment (Breidenstine etal., 2011;
Cyr et al., 2010). Given that the secondary variant has been found to develop as a result of
maltreatment or trauma, it is possible that disorganized attachment also plays a role in the
development of characteristics of the secondary variant. Indeed, disorganized attachment
strategies resemble features associated with the secondary variant, such as the alternation
between emotional dysregulation with intense negative affects and moments of emotional
numbing or dissociation to cope with affective distress (Craig et al., 2020; Craig & Moretti,

2019; Larstone et al., 2018).

These results need to be interpreted in light of several limitations. First, the cross-
sectional design of this study prevented us from determining the direction of the associations
between attachment, HAB and the two variants. While we formulated hypotheses, our results
did not imply that one precedes or causes the other. Future studies should promote
longitudinal designs in order to investigate the developmental trajectories of the two variants

in association with attachment representations and hostile attribution bias. A deeper
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understanding of the developmental trajectories of children within the two variants could

inform the development of preventive and intervention strategies.

Secondly, our sample, composed of children aged 4 to 9, spanned the preschool and
school-age periods. However, these developmental periods exhibit distinct behavioural
characteristics. For instance, while HAB is still part of typical child development in
preschoolers, it begins to become atypical towards the end of the preschool and the beginning
of the school-age period (Dodge, 2006). Treating the sample as a whole might have hidden
some specificities and additional information about each developmental period, even if age
was controlled in the analyses. Thirdly, our levels of CU traits may not represent the entire
range of these traits, the higher scores being relatively low. The variability of CU traits is
therefore limited, which can affect the precision and statistical power of the analyses.
Moreover, it limits the generalizability of the findings to clinical samples with higher CU
scores. Replication in samples with levels of CU traits across the entire continuum could

increase the generalization of the current results.

Conclusion

In conclusion, our data suggest that children aged 4 to 9 with CU traits would be
associated with disorganized, regardless of the level of anxiety, and thus for both variants. As
such, attachment may represent an important target for treatment and prevention of CU traits.
An intervention program based on fostering the quality of the parent-child relationship with
adaptations for the characteristics of broad CU traits (Parent-Child Interaction Therapy for
CU-type conduct problems) has shown promising results in reducing broad CU traits
(Kimonis et al., 2019). Further studies would benefit from an investigation of the effects of

such interventions while making the distinction between the two variants.
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Finally, our study also suggests that only children within the secondary variant would
show a hostile attribution bias, in contrast to children within the primary variant who would
have succeeded in developing a benign attribution style. Studies investigating the specificities
of the variants regarding social information processing are needed to gain a better
understanding of the links between the variants and aggression, and to focus interventions on

the problematic components specific to each variant.
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Tables and figures

Table 1. Descriptive statistics and correlations of main study variables.

1 2 3 4 5 6 7 Mean/% SD/N
1. Gender - 52.9% 37
2. Age -.07 - 6.79 1.50
3.1CU -.15 -.05 - 10.94 6.80
4. Anxiety -.23f A48 22F - 29% 20
5. ODP =31 .08 46 .19 - 14.5% 10
6. Secure Att. 19 .39™ -.08 217 -.02 - 0.28 0.27
7. Disorganized Att. -.06 .02 27" .07 .09 -.18 - -0.30 0.23
8. HAB -.03 =31 .08 -.15 -.10 -.28" A7 4.19 3.01

Note. Gender : 0 = boy, 1 = girl, percentage represents percentage of boys. ICU, Inventory of Callous Unemotional traits; Anxiety: percentage
represents children with clinical levels of anxiety; ODP, Oppositional Defiant Problems; percentage of ODP represents children with clinical

levels of ODP symptoms; Secure Att., Secure attachment; Disorganized Att., Disorganized attachment. ™ = p<.01, *= p<.05, = p<.10.

31



32

Table 2. Hierarchical regression analyses testing for the moderating role of anxiety in the association between callous-unemotional traits, and

attachment profiles and hostile attributional bias.

Variables Secure Attachment Disorganized Attachment HAB
std b R2 AR? Partial Std. b R2 AR? Parrtial R AR? Parrtial
Stage 1
Age 42 42 -.03 -.03 -31
ODP -.05 -.05 10 10 -.08
A7 A7 01 .01 A1 117
Stage 2
Age 40™ 34 -.01 -.01 -.25
ODP -.03 -.03 -.04 -.04 -12
CuU -.05 -.05 29" .25 A1
Anxiety .03 .03 .02 .02 -.01
A7 .00 .08 .07 12 .01
Stage 3
Age .38™ .32 -.01 -.01 -.29
ODP -.03 -.02 -.04 -.04 -.07
CuU -.12 -.08 31f 21 -.07
Anxiety .03 .02 .02 .02 -.02
CU x Anxiety A1 .08 -.03 -.02 .26
18 .01 .08 .00 19 07"

Note. Std b = standardized beta; CU, Callous Unemotional traits; ODP, Oppositional Defiant Problems. ** =p<.01, * =p<.05, T = p<. 10.
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Frequency

Figure 1. Age distribution of the sample.
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Figure 2. Interaction between centered CU Traits and HAB at clinical and non-clinical levels

of anxiety.



