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The factorial structure of the Inventory of Callous-Unemotional traits (ICU) is still under debate in the current literature and the published models are predominantly based on the empirical results of the statistical analyses rather than on a strong theoretical background. Aimed at overcoming these limits, the current study examined a factorial structure initiated by a theoretical framework for the parent-version of the ICU, based on a community sample of Belgian children aged 3–9 (N = 437; M age = 5.59; 54.7% boys). Further, the current study investigated measurement invariance across age and gender, and the external validity of this structure. Confirmatory factor analysis (CFA) indicated that empirical factor models from the current literature demonstrated a relatively poor fit to the data. Alternative models were built based on theory, specifically criteria from the DSM-V specifier “with limited prosocial emotions.” CFA supported an 18-item second order model with three first order factors (Lack of conscience, 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. Results supported measurement invariance across child gender, and to a lesser extent across age. As expected, the general dimension correlated with measures of aggressive behavior, attention problems, internalizing behavior and empathy. The Lack of emotional expression subfactor showed a different pattern of associations in comparison to the two other subfactors. The implications of these findings are discussed, specifically in relation to the DSM-V LPE specifier.
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INTRODUCTION

Callous-Unemotional (CU) traits, corresponding closely to the affective dimension of psychopathy (Hare and Neumann, 2008), appear to be a concept of great interest in the identification of a distinct subgroup among children and adolescents with conduct problems. Indeed, youth with conduct problems and high levels of CU traits show specific cognitive, emotional, biological and social characteristics, which are distinct from youths with only conduct problems (Frick et al., 2014a). This specific subgroup is also at greater risk of developing psychopathy (Burke et al., 2007; Lynam et al., 2007) and severe antisocial outcomes at a later time (Frick et al., 2014b). These differences between youths, with and without CU traits, suggest distinct causal factors for each group (Frick and Viding, 2009; Frick et al., 2014a). As a consequence of the usefulness of CU traits in understanding the heterogeneity of youth with conduct problems, the concept has been included in the fifth edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-V; American Psychiatric Association, 2013) in the diagnostic criteria for conduct disorder (CD), as a specifier named “with limited prosocial emotions” (LPE). This specifier is defined by four criteria: lack of remorse or guilt; callous/lack of empathy; unconcern about performance at school, at work, or in other important activities; shallow or deficient affects.

Currently, the most widely used tool to assess CU traits in children and adolescents is the Inventory of Callous-Unemotional traits (ICU; Frick, 2004). This questionnaire was created to overcome limitations of previous measures, often made up of a limited number of items included in a broader measure of psychopathy and showing limited psychometric properties (Essau et al., 2006; Ray et al., 2016a). Items of the ICU are derived from four items of the Antisocial Process Screening Device (APSD; Frick and Hare, 2001) which loaded consistently on a CU factor in clinical and community samples (Frick et al., 2000). These same four items were also used to form the DSM-V LPE specifier (Kimonis et al., 2015). For the conception of the ICU, additional items were developed from each of these four core items to evaluate a similar content. The final scale includes 24 items with equal numbers of positively or negatively worded items in order to control the effects of response style and item difficulty (Ray et al., 2016a; Waller et al., 2020). Several versions exist based on age, informant (self-reported or other-reported versions) and language.


Factor Structure of the Inventory of Callous-Unemotional Traits

Many studies have investigated the factor structure of the ICU on different types of samples, age periods and versions. Despite the four factors initially put forward corresponding to the four items drawn from the APSD (Frick and Hare, 2001), the factor structure that was originally the most supported in the literature was a three-factor bifactor model consisting of a general CU factor and three subfactors: Callous (lack of empathy, guilt, and remorse for misdeeds), Uncaring (lack of caring about others’ feelings and about ones performance in tasks), and Unemotional (absence of emotional expression). This structure has been particularly supported with the self-reported version and in adolescent studies, whether in forensic (Kimonis et al., 2008) or community (Essau et al., 2006; Fanti et al., 2009; Roose et al., 2010) samples. However, this factorial structure presents several limitations. Indeed, the Unemotional factor seems to have lower internal consistency than the remaining two factors and generally failed to demonstrate consistent associations with external criteria variables such as conduct problems and aggression (Kimonis et al., 2008; Waller et al., 2015; Cardinale and Marsh, 2020). Therefore, past research questioned the relevance of these items in the assessment of the specificity of the Unemotional dimension linked to CU traits (Waller et al., 2015; Cardinale and Marsh, 2020). Moreover, the fit indices for this factorial structure were often lower than expected (Kimonis et al., 2008; Willoughby et al., 2015; Ray et al., 2016a). Finally, this factorial structure has little support for the other-reported versions and in middle childhood (Roose et al., 2010; Waller et al., 2015). Currently, a model with two correlated factors (Callous and Uncaring) is the most supported structure in the literature, with the number of items varying between authors (Houghton et al., 2013; Hawes et al., 2014; Willoughby et al., 2015; Gao and Zhang, 2016; Yoshida et al., 2019). In particular, the ICU-12 by Hawes et al. (2014) with 12 items and the ICU-11 (Colins et al., 2016), which omits the only remaining item from the Unemotional factor from the ICU-12, are supported in various age periods such as in adults (Wang et al., 2017), adolescents (Zhang et al., 2019; Thøgersen et al., 2020; Allen et al., 2021), middle-aged children (Hawes et al., 2014; Waller et al., 2015; Wang et al., 2020), in various cultures and with the self-reported or the other-reported versions.

Despite the high density of studies evaluating the factor structure of the ICU, only a handful of studies have examined the factorial structure of the ICU in preschool children. However, early childhood could be a particularly relevant period for the understanding of CU traits, given the emergence of the emotions linked to conscience (empathy and guilt) and the high levels of aggressive behavior (Kochanska and Thompson, 1997; Kochanska et al., 2002). Based on these elements, early evaluation of these traits appears to be crucial. In their community sample of children aged 3–4, Ezpeleta et al. (2013) confirmed a three-factor structure (Callous, Uncaring, Unemotional) with the ICU completed by teachers but they could not replicate the bifactor model, with a general dimension of CU traits and three subdimensions. As in previous studies, a lack of association of the subscale Unemotional with expected variables such as conduct problems or aggressive behavior is reported. Finally, two other studies have supported the ICU-12 identified by Hawes et al. (2014) in a sample of high-risk preschoolers with the parent-version (Bansal et al., 2020b) and in a mixed sample of preschoolers with a CU score combining the parent and teacher responses (Kimonis et al., 2016).

The 2-factor structures, like the 3-factor structures, present limitations. First, the Callous and Uncaring factors may be driven by a methodological variance based on item formulation rather than a construct variance (Ray et al., 2016a). Indeed, the Callous factor largely consists of negatively worded items, while the Uncaring factor largely consists of positively worded items. Second, some items that are derived from the same APSD item/LPE specifier criterion loaded on different factors, supporting the presence of variance due to item formulation. For example, item “Does not care who he or she hurts” and “Tries not to hurt others’ feelings” loaded on the Callous and the Uncaring subfactors, respectively (Hawes et al., 2014). Therefore, the factorial structures which are supported the most by the current literature are not based on a clear theoretical background (Ray et al., 2016a; Yoshida et al., 2019) but are guided by statistical analyses. This constitutes an important limitation for the application of these structures in clinical settings, as the factors do not make sense at a theoretical level. Some studies have attempted to remedy these limitations by considering the item-wording and/or by investigating a 4-factor structure based on the initial APSD items/LPE specifier criteria. For example, studies on adolescent offenders (Kimonis et al., 2008) and on a nationally representative sample of children (Bansal et al., 2020a) failed to confirm the 4-factor model but did not take into account the methodological variance. Among the studies that have included a methodological dimension accounting for item-wording and having investigated a 4-factor model, one supported a model with four correlated factors (Kliem et al., 2020), one supported a three-factor bifactor model (Paiva-Salisbury et al., 2017), and one demonstrated support for these two models (Koutsogiorgi et al., 2021). In general, accounting for item-wording improved the fit of all the models in these studies. However, these three studies involved adolescent samples and the self-reported version of the ICU. Therefore, it would be relevant to investigate whether these same results are found with the other-reported versions of the questionnaire and with younger samples.

Two additional considerations seem important when investigating the factorial structure of the ICU. The first one concerns the presence or absence of a general dimension of CU traits in the factorial structure. Indeed, most studies that have examined the factorial structure of the ICU in preschool or school-aged children have not provided support for the inclusion of a general CU dimension, contrary to the three-factor bifactor model found in adolescent samples. Having a general dimension of CU traits would mean that items within the ICU tap a single underlying CU factor, in addition to specific subdimensions (such as Callous, Uncaring and Unemotional in the 3-factor bifactor model). This general dimension seems crucial since it demonstrates the ability of the ICU to diagnose the global phenomenon of CU traits as defined by the LPE specifier, and not only distinct constructs (such as Callous and Uncaring in the 2-factor structures). Moreover, several authors reported that the latent or summed CU scores present the best and most reliable predictive and concurrent validity, in comparison with subfactors, which tend to show inconsistent correlations with external variables (Waller et al., 2015; Ray and Frick, 2020; Thøgersen et al., 2020).

The second consideration lies in the choice of the model. Indeed, CFA offers two alternatives for modeling multifaceted constructs with a general dimension (in this case, a general CU dimension). First, a second-order model represents subfactors as correlated components of a higher-order construct, which accounts for the shared variance between the subfactors (Kimonis et al., 2008; Dunn and McCray, 2020). Second, a bifactor model specifies on the one hand a general factor which represents the overlap across all the items, and on the other hand several independent and uncorrelated subfactors which account for unique variance in their respective set of items, over and above the variance accounted for by the general factor (Chen et al., 2006). In these two types of models, the general dimension represents the common variance between all observed indicators and can be approximatively interpreted in the same way (Zhang et al., 2021). However, in the second-order model, manifest variables (i.e., responses to the items) are only explained by their subfactor and therefore this model does not permit a distinct separation between the uniqueness of the subdimensions and the communalities of the general dimension. On the contrary, in the bifactor model, manifest variables are explained by the general dimension and their subdimension. Second-order models therefore prevent us from distinguishing between what is only associated with the general dimension and what is only associated with the specific dimensions, while bifactor models allow for a distinction between these components (Chen et al., 2012). Even though the bifactor model is usually used in studies about the factorial structure of the ICU, the possibility of a second-order model should be investigated. Indeed, the relevancy of bifactor models has recently been questioned (Watts et al., 2019), namely due to the tendency of these models to overfit data and to produce out-of-range parameter estimates, and also due to the difficulty of interpretating the subfactors (Bonifay et al., 2017).



Measurement Invariance of the Inventory of Callous-Unemotional Traits Across Age and Gender

Beyond the factorial structure of the ICU, the measurement invariance1 throughout the development of the child must be investigated (Willoughby et al., 2015). It may be that the factorial structure of the ICU does not change with age. For example, the three-factor bifactor model has been confirmed in adolescent (Kimonis et al., 2008), school- (Waller et al., 2015) and preschool-aged samples, despite Ezpeleta et al. (2013) being unable to reproduce the general CU factor in preschoolers. The two-factor model has also been found in school- (Hawes et al., 2014) and preschool-aged samples (Bansal et al., 2020b; Kimonis et al., 2016). On the other hand, the factorial structure of the ICU might change with the development of the child. For instance, emotional expression and regulation evolve throughout child development (Stegge and Terwogt, 2007; Gullone et al., 2010; Pollak et al., 2019) and could affect the Unemotional factor. Furthermore, some items of the ICU could be deemed as inappropriate for young children (for example, items about punctuality or about their performance) (Hawes et al., 2014; Kimonis et al., 2016), which could as a result have an impact on the factor structure. Unfortunately, measurement invariance across age is not systematically investigated in studies on the factorial structure of the ICU, and even less between the preschool and the school-aged periods. A few studies found support for partial measurement invariance across age in a sample of 3 and 4-year-old children with a 3-factor model (Ezpeleta et al., 2013), and in a sample of children aged 5–12 with the ICU-12 (Bansal et al., 2020a). Further research is needed. Indeed, a factorial structure generalizable across childhood would be particularly relevant for clinical and research purposes.

Examining the invariance of the ICU across gender also seems relevant given the evidence for differences between boys and girls in terms of CU traits, externalizing and internalizing behaviors (Cardinale and Marsh, 2020). To date, research has largely supported invariance of the ICU across gender (Essau et al., 2006; Houghton et al., 2013; Gao and Zhang, 2016; Bansal et al., 2020a; Allen et al., 2021).



External Validity of the Inventory of Callous-Unemotional Traits

Regarding the external validity of the ICU, a meta-analytic review (Cardinale and Marsh, 2020) showed convergent validity between ICU total score and externalizing behaviors such as aggressive behavior and hyperactivity (e.g., Colins et al., 2016; Koutsogiorgi et al., 2021; Ueno et al., 2021), psychopathic traits, and reduced empathy (e.g., Kimonis et al., 2016) across versions and a variety of samples. The subfactors Callous and Uncaring presented associations with external variables relatively similar to the ICU total score (Roose et al., 2010; Ray et al., 2016b; Ueno et al., 2021), but Uncaring showed weaker associations (Ezpeleta et al., 2013; Cardinale and Marsh, 2020). On the contrary, the Unemotional subscale showed low to null correlations with externalizing behaviors and empathy, and therefore presented a divergent pattern of associations relative to the other two subfactors (Essau et al., 2006; Kimonis et al., 2008; Ezpeleta et al., 2013; Colins et al., 2016; Cardinale and Marsh, 2020). Regarding internalizing behaviors such as anxiety or depression, results are mixed in the current literature, but the meta-analysis of Cardinale and Marsh (2020) found small associations between internalizing behaviors and the total ICU score, and the three subfactors. However, results investigating the validity of the ICU could change when accounting for the item-wording. Indeed, Koutsogiorgi et al. (2021) found that the magnitude of associations of the general factor increased and the predictive validity of the subscales decreased when adding a methodological dimension to the 3-factor bifactor model. These authors had also investigated a 4-factor model based on the LPE specifier with additional methodological dimensions (positively and negatively keyed items). They found Callousness (i.e., a lack of empathy) to be moderately and positively associated with aggressive behavior, and negatively associated with anxiety. Unremorseful (i.e., a lack of guilt and remorse) and Unconcern about performance factors showed the same pattern of associations with strong positive associations with externalizing behaviors, moderate positive associations with depression and no association with anxiety. Finally, Unemotional (i.e., the shallow affects criterion) was negatively correlated with anxiety, depression and oppositional defiant disorder. The methodological factors significantly and positively correlated with all these variables. These results supported the relevance of considering a methodological dimension accounting for item wording, and the validity of a model based on the LPE specifier criteria. However, this study is based on self-reports of adolescents, so replications in other samples and with other versions are necessary.

To conclude, previous studies on the factorial structure show several limitations. First, there is a lack of consensus regarding the factorial structure in preschool and school-aged samples, with very few studies in the preschool-period despite the relevance of early identification and prevention. Research is also needed to clarify if, and how, the ICU structure changes throughout child development. Second, the models currently supported in the literature often show marginal fit and are based on statistical analyses rather than on a strong theoretical background. This supports the need to continue the investigation of the factorial structure of the ICU in childhood, with particular attention to the theoretical and clinical meaning of the subfactors, the item-wording, the type of model chosen, and the possibility of including a general dimension of CU traits. Indeed, a structure that makes sense at a theoretical level, such as a structure based on the LPE specifier, could lead to a better understanding of the phenomenon, in research and clinical contexts. For example, such a structure might help the clinician to establish a specific profile of the patient based on the scores obtained for the different subfactors, in addition to facilitating the diagnosis and guiding the subsequent intervention. Finally, the French other-reported version of the ICU has, to the best of our knowledge, not yet been validated, unlike the self-reported version (Pihet et al., 2015). However, questionnaires should be re-assessed when translated and applied in other countries and contexts (de Vet et al., 2011).



Present Study

The present study intends to further investigate the factorial structure, the measurement invariance across age and gender, and the validity of the French parent-version of the ICU in a Belgian community sample of children aged 3–9.

More specifically, the first aim was to investigate the factorial structure of the parent-version of the ICU by comparing different models through confirmatory factor analysis (CFA). We examined the factorial structures the most commonly accepted in the current literature, namely (Model 1) a three-factor bifactor model (Kimonis et al., 2008), due to its wide initial support especially in the literature on adolescents, (Model 2) a three-factor model (Ezpeleta et al., 2013) and (Model 3) a 12-item two-factor model (Bansal et al., 2020b; Hawes et al., 2014; Kimonis et al., 2016), these two latter models being more supported in preschool and school-aged samples. Moreover, we also examined theoretical models, based on a theoretical background and on item contents to form factors. Specifically, we used the criteria of the specifier “with limited prosocial emotions” (LPE) from the DSM-V (American Psychiatric Association, 2013) to form four factors. Indeed, they are equivalent to the 4 items of the APSD (Frick and Hare, 2001) used to create the ICU and it seemed particularly relevant to group the ICU items in four factors based on what they were originally supposed to assess, namely a lack of guilt, a lack of empathy/callousness, an unconcern about performance, and shallow or deficient affects. After a thorough examination of the ICU items, it appeared that the factor Lack of guilt and the factor Lack of empathy could be merged to form a single factor that was labeled Lack of conscience. Indeed, for some items, it was difficult to distinguish the process implicated between a lack of guilt and a lack of empathy, both being linked. Besides, these two primary constructs are part of the conscience and are often used as a definition of this latter concept (Thompson and Newton, 2010). Moreover, Frick et al. (2014b) suggested that CU traits might be associated with a deficit in the normal development of conscience, which may be a key concept of CU traits. For these theoretical models, the inclusion of a general dimension of CU traits was investigated. Therefore, we investigated two theoretical models, namely (Model 4) a second-order model with four first-order factors (Lack of empathy, Lack of guilt, Unconcern about performance, Lack of emotional expression) and a general dimension of CU traits, and (Model 5) a second-order model with three first-order factors (Lack of conscience, Unconcern about performance, Lack of emotional expression) with a general dimension of CU traits. We chose to examine second-order models rather than bifactor models, given the advantages of the second-order model regarding the interpretation of the subfactors, as well as the limitations related to the bifactor model (Watts et al., 2019). For models 4 and 5, three items of the ICU (items 12, 13, 22) were removed prior the statistical analysis. Item 12 (“Seems very cold and uncaring”) is confusing because it could refer both to a lack of emotional expression and to a lack of conscience/lack of empathic concern and is therefore impossible to place in one single factor. Also, in our opinion, item 13 (“Easily admits to being wrong”) does not fall under any of the factors; it does not refer to a lack of guilt, a lack of empathy, an unconcern about the performance or a lack of emotional expression. Waller et al. (2015) likewise reported that this item does not fit in one of the three subfactors of their factorial structure but is encompassed in the general CU traits factor in their study. Finally, item 22 (“Hides his/her feelings from others”) was deleted from our study due to the difficulty of parents to observe this process. Parents are unable to judge if their child hides his/her feelings from others, or if he/she does not feel them at all. This item seems far more appropriate for the self-reported version of the ICU at a later stage of development.

Once an adequate model was reached for the whole sample, the second aim of the study was to evaluate measurement invariance of the ICU across age period (the preschool vs. the school-aged period) and gender, in order to see if the selected factorial structure could be generalized across childhood and across gender. This investigation of measurement invariance was implemented through Multi-Group Confirmatory Factor Analysis (MGCFA). Similar to previous studies, we assumed complete invariance across gender (Essau et al., 2006; Houghton et al., 2013; Gao and Zhang, 2016; Bansal et al., 2020a; Allen et al., 2021) and partial invariance across age (Ezpeleta et al., 2013; Bansal et al., 2020a).

Finally, the third aim was to assess the external validity of the ICU scores. Accordingly, associations with measures of CU traits, externalizing behaviors, internalizing behaviors, and empathy were investigated. Regarding the model supported by the current analyses, hypotheses were different. In the case of the empirical models, it was hypothesized that the general CU score, and the Callous and Uncaring factors would show positive and similar associations with externalizing behaviors, low positive associations with anxiety and negative associations with empathy. Regarding the Unemotional scale, a different pattern of associations was expected with weak associations with externalizing behaviors, internalizing and empathy. Concerning the theoretical models, and based on the results of Koutsogiorgi et al. (2021), it was hypothesized that the Lack of empathy and the Lack of guilt factors (or the Lack of conscience factor) were associated with higher externalizing behaviors than the other subfactors. The Lack of emotional expression factor was assumed to be negatively associated with internalizing behaviors. The Unconcern about performance factor was assumed to positively correlate with externalizing behaviors, but not with internalizing behaviors nor empathy.




MATERIALS AND METHODS


Participants

Data were collected from a sample of 437 children aged 3–9 from the French-speaking region of Belgium. Parents were recruited on social media and from Belgian schools to answer an online questionnaire. After a short description of the study and of the guarantees that the data would remain confidential, participants were requested to consent to participate. The study was approved by the Ethical Committee of Psychology of the University of Liège. The start of the online survey collected demographic information about the child, the family and the parents, and was immediately followed by validated questionnaires.

The respondents were aged 22–52 (M = 35.24; SD = 4.9), were principally mothers (94.3% of the sample) and 94% of the parents had, at least, completed secondary school education. This percentage is relatively high in comparison to the official indicators provided by the National Institute of Statistics in Belgium (INS), which show that approximatively 84% of the population between 25 and 54 years-old had completed a minimum level of secondary school education in 2020 (OECD, 2021). Around 84% of the respondents were living with the other parent of the child.

The average age of the 437 children for the total sample was 5.59 (SD = 1.66) and 239 were boys (54.7%). The preschool subsample included 284 children (Mage = 4.57, SD = 0.79) with 54.6% boys, while the school-aged subsample included 153 children (Mage = 7.49, SD = 01.11) with 54.9% boys. The two subsamples did not differ based on the gender of the child (χ2(1) = 0.004, p = 0.95), the gender of the informant (χ2(1) = 0.94, p = 0.33), or level of education of the informant (χ2(5) = 5.47, p = 0.36) but differed based on the age of the informant (F (1, 435) = 34.93, p < 0.001). Indeed, the parents of the preschool children were younger (M = 34.27, SD = 4.48) than the parents of the school-aged children (M = 37.07, SD = 5.14). In the total sample, 15.1% of the children had scores considered as clinical or borderline for the aggressive subscale of the Child Behavior Checklist (CBCL; Achenbach and Rescorla, 2000, 2001). This percentage significantly differed between the two subsamples (χ2(1) = 22.38, p < 0.001) with 9.2% of the preschool children and 26.1% of the school-aged children having clinical or borderline levels of aggressive behavior. Children with autism, developmental delay or intellectual disability were excluded from the study.



Measures

Inventory of Callous-Unemotional Traits (ICU; Frick, 2004). The parent-reported preschool and school-aged versions of the Inventory of Callous-Unemotional Traits (Frick, 2004) were used in the present study, according to the age of the child. It originally consists of 24 items rated on a 4-point Likert-type scale ranging from 0 (not at all true) to 3 (definitely true). The French versions of the questionnaires were provided by the author (P. Frick). Among the questions, twelve positively worded items require reverse scoring. The preschool and the school-aged versions are identical except for item 3, which is slightly different (“seems motivated to do his/her best in structured activities” for the preschool version, “is concerned about schoolwork” for the school-aged version). Since the invariance analysis did not show a differential functioning of this item according to the versions, the two versions were considered as equivalent.

Child Behavior Checklist (CBCL; Achenbach and Rescorla, 2000, 2001). The preschool and the school-aged versions of the CBCL (parent-report) were used to assess internalizing and externalizing behavior. The CBCL is a questionnaire with a 3-point Likert scale (not at all, moderately, or often present), which showed high test-retest reliability, criterion and construct validity (Achenbach and Rescorla, 2000, 2001). For the current study, the anxious/depressed, the aggressive behavior and the attention problems scales were used for the analyses. Internal consistency for these three scales was, respectively, α = 0.71, 0.89, and 0.60 for the preschool sample and 0.71, 0.88, and 0.83 for the school-aged sample. Moreover, for some children (N = 109), 5 additional items from the preschool version of the CBCL (i.e., does not seem to feel guilty after misbehaving, punishment does not change behavior, seems unresponsive to affection, shows little affection toward people, shows too little fear of getting hurt) were used as a screening scale for CU traits. This scale demonstrated stability from ages 3–5, convergent and discriminant validity (Willoughby et al., 2011, 2014). In the present study, internal consistency was low (α = 0.50) for this scale. This CBCL CU scale was used to investigate convergent validity.

Griffith Empathy Measure (GEM; Dadds et al., 2008). The GEM is an established measure of affective (e.g., “seeing another child sad makes my child feel sad”) and cognitive (e.g., “my child has trouble understanding other people’s feelings”) empathy. This questionnaire, answered by a subgroup of parents from the total sample (N = 260) encompasses 23 items with a nine-point Likert scale. A validation study demonstrated good test-retest reliability, a stable factor structure, and convergent validity (Dadds et al., 2008). In the current study internal consistency was α = 0.68 for affective empathy (9 items) and α = 0.52 for cognitive empathy (6 items). The French version from Girard et al. (2014) was used, but this version has not yet been validated.



Statistical Analyses

CFA were conducted using Mplus, version 5.21 (Muthén and Muthén, 1998). The ICU responses were considered as continuous variables and models were estimated by using the Maximum Likelihood estimator. Indeed, as described in the TALIS 2018 Technical report (OECD, 2019, p. 202) “all constructs with ordinal response categories were scaled using continuous CFA.” The data were first submitted to the three models from the current scientific literature and fit indices were compared. These three models are (Model 1) the three-factor bifactor model (e.g., Kimonis et al., 2008), (Model 2) the three-factor model (Ezpeleta et al., 2013) and finally (Model 3) the 12-item two-factor model (Hawes et al., 2014). The two alternative theoretical models were also compared with the previous ones: (Model 4) a second-order model with four latent first-order dimensions (Lack of empathy, Lack of guilt, Unconcern about performance, Lack of emotional expression) and a second-order latent factor (General CU dimension); and finally, (Model 5) a second order model with three first-order factors (Lack of conscience, Unconcern about performance, Lack of emotional expression) and a second-order latent factor (General CU dimension).

Model fit was evaluated using the χ2 statistic, the χ2/df ratio, the comparative fit index (CFI), the Tucker-Lewis index (TLI), the root mean square error of approximation (RMSEA) and the standardized root mean square residual (SRMR). If the p-value associated with the χ2 is greater than 0.05, the test states that the model fits the data. Due to its dependence with the sample size, the χ2/df ratio is also used, a ratio less than 2 indicating a good model fit. CFI and TLI values greater than 0.95 indicate a good model fit, whereas CFI and TLI greater than 0.90 represent a reasonable fit. Finally, RMSEA and SRMR values ≤ 0.05 can be considered as a good fit, a value of 0.08 indicates an adequate fit whereas values > 0.10 indicate an inadequate model fit (Marsh et al., 2004). As these different models cannot be considered as embedded, AIC (Akaike information criterion; Akaike, 1987), BIC (Bayesian information criteria) and the sample size adjusted BIC were used for the comparison of the models. A good fit was determined by the minimum AIC value. Internal consistency was examined via Cronbach’s alpha.

MGCFA was used to test the measurement invariance of the selected factor model of the ICU across child age (preschool vs. school-aged subsamples) and child gender. Configural invariance (whether the factor structure is the same across groups), metric invariance (whether regression coefficients are the same across groups), scalar invariance (whether intercepts are the same across groups) and strict invariance (whether the error variances are the same across groups) analyses were conducted for the first and the second-order factors, according to the procedure described by Chen et al. (2005). The authors described a seven-step process, i.e., (a) configural invariance, (b) first-order factor loadings, (c) second-order factor loadings, (d) intercepts of measured variables, (e) intercepts of first-order factors, (f) disturbances of first-order factors, and (g) residual variances of observed variables. If both metric and scalar invariance were reached, i.e., the steps (a) to (e), the mean differences on the higher order latent factor can be tested. Measurement invariance was assessed for subgroups based on gender and on age period (preschool and school-aged subsamples). Configural, metric, scalar and strict invariances were supported if fit indices of the model were acceptable and when more constrained models did not differ significantly from less constrained models. χ2 difference tests (i.e., likelihood ratio test) is commonly used with a cut-off criteria of Δχ2 p > 0.05 to assess measurement invariance (Svetina et al., 2020). However, given this test is highly sensitive to sample size and departures from multivariate normality, Chen (2007) suggests the following cut-off criteria: a change of ≥–0.01 in CFI in addition to a change of ≥0.015 in RMSEA as an indication of non-invariance. When invariance was not supported, modification indices were analysed to identify the non-invariant parameters. Parameters with the highest modification indices were not constrained anymore until fit indices were adequate, and when the chi-square difference test was no longer significant and/or when the differences in CFI and RMSEA were below the cut-off criteria.

To test the convergent and discriminant validity of the ICU factorial structure, latent correlations between the ICU scores and external variables (scales from the CBCL and from the GEM) were computed with Mplus in the CFA framework. To obtain the correlations between the general factor and external criteria, the second-order model was fitted. The general dimension was simply removed from this model to obtain the latent correlations with the three first-order dimensions.




RESULTS


Factor Structure of the Inventory of Callous-Unemotional Traits

Table 1 summarizes the mean and standard deviation of the ICU items for the total sample and the preschool and the school-aged subsamples separately. Fit indices for the five models are presented in Table 2. The three-factor bifactor model (Model 1) presented four fit indices that reflect poor adjustment. Indeed, the χ2 test permitted rejection of the null hypothesis, the normed chi-square was above 2.00, the CFI and TLI indices were substantially below the threshold of 0.95, even below the more lenient threshold of 0.90. However, the RMSEA and the SRMR indicated an adequate fit. The three-factor model (Model 2) also presented a poor model fit, especially with CFI and TLI largely below 0.95 and high AIC and BIC that reflected the worst adjustment compared to the other models. Finally, the two-factor model (Model 3) presented a reasonable model fit with CFI and TLI values greater than 0.90, SRMR below 0.05, RMSEA below 0.08 and the lower AIC and BIC compared to the other models from the literature. However, the χ2 test permitted rejection of the null hypothesis and the normed chi-square was above 2.00. Moreover, this model, as in previous models, does not rely on a clear theoretical background. Then, it consists of only 12 items, which reduces its content validity. Finally, the two factors may be driven by a methodological variance based on item formulation rather than on a construct variance (Ray et al., 2016a). Indeed, the Callous factor largely consists of negatively worded items, while the Uncaring factor largely consists of positively worded items.


TABLE 1. Descriptive statistics for the full sample and for preschool- and school-aged children separately.
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TABLE 2. Confirmatory factor analyses: fit indices for the five models tested.
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Fit indices of the two theoretical models (Model 4 and Model 5) were very similar and indicated poor model fit with the normed chi-square above 2.00, CFI and TLI below 0.90 and high BIC and AIC. RMSEA and SRMR values indicated adequate fit. Given the strong theoretical background underlying these two models, modification indices were scrutinized, but only for Model 5 due to several reasons. First, a model with three subfactors rather than four could be a more parsimonious solution. Additionally, items from the two factors Lack of empathy and Lack of guilt of Model 4 are sometimes difficult to distinguish between based on the process involved. Moreover, guilt and empathy are both part of the conscience, and the lack of conscience could be a central concept in the understanding of CU traits (Frick et al., 2014b), suggesting the usefulness of a Lack of conscience factor as in Model 5. Finally, proposing a 4-factor model (Model 4) might require many cross-loadings that could be easily avoided with the 3-factor model (Model 5).

Examination of Model 5 indicated two weak standardized factor loadings: (i) item 7 (λ = 0.16, p = 0.002) on the Unconcern about performance factor and (ii) item 10 (λ = –0.023, p = 0.68) on the Lack of emotional expression factor. Item 7 “doesn’t care about being on time” might be less appropriate with very young children than with school-aged children, and therefore might not work the same way in our total sample. This item was also removed in the study of Benesch et al. (2014) due to low factor loading. Also, item 10 “does not let feelings control him/her” is often problematic in other factorial structures due to poor factor loading (Ezpeleta et al., 2013; Benesch et al., 2014; Willoughby et al., 2015). This item might work differently according to the age of the child, emotional regulation typically increasing throughout development (Gullone et al., 2010). Removal of these two items did not greatly improve model fit indices (χ2 = 475.79, df = 149, p = 0.000; χ2/df = 3.19; CFI = 0.85; TLI = 0.83; RMSEA = 0.07; SRMR = 0.06).

Many residual correlations also appeared in modification indices, and many of these correlations were linked to negative worded items. This supports the hypothesis made by some authors that the Callous and Uncaring factors found in the current literature could represent a methodological artifact rather than a construct variance (Ray et al., 2016a). To overcome this issue, a methodological latent dimension encompassing these items was added to the model. Consequently, negative worded items loaded both on one of the three theoretical factors and on the methodological dimension, while positive items only loaded on one of the three factors. Initially, item 17 (“Tries not to hurt other’s feelings”) was included in this dimension. However, as it did not load significantly on the methodological dimension, it was removed. Indeed, after further examination, a French linguistic subtlety regarding the negation in the wording of this item made it different from the other negative worded items. It should be noted that the methodological dimension is by definition orthogonal to the second-order dimension. Item 6 (“Does not show emotions”) was also deleted due to a cross-loading (Lack of emotional expression and Lack of conscience) as parents may indeed interpret this item in two different ways. On the one hand, the child is able to feel emotions but does not express them for different reasons, such as an avoidant attachment profile (Cooke et al., 2019). In this case, item 6 corresponds to a lack of emotional expression. On the other hand, the child does not show emotions because he/she does not feel them, and therefore neither feels empathy and guilt, which corresponds to a lack of conscience. The final model with 18 items, three factors of first order, one second-order dimension and one methodological dimension (Figure 1) demonstrated a good fit (χ2 = 227.430, df = 125, p = 0.00; χ2/df = 1.82; CFI = 0.95; TLI = 0.94; RMSEA = 0.043; SRMR = 0.044). For this model, the ICU general dimension demonstrated adequate internal consistency (α = 0.85). Cronbach’s alphas for subfactors were adequate for Lack of conscience (α = 0.81) and Unconcern about performance (α = 0.78), and marginal for the Lack of emotional expression factor (α = 0.67), probably due to the small number of items included in this factor.
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FIGURE 1. Model 5 with modifications – 18-item Second Order Model with Three First Order Factors, a Second Order Latent Factor and a Methodological Latent Factor. Items 6, 7, 10, 12, 13, and 22 were removed. Standardized factor loadings are presented.




Measurement Invariance

MGCFA with preschool (3–5 years old; M age = 4.57, SD = 0.79, N = 284) and school-aged (6–9 years old; M age = 7.49, SD = 1.11, N = 153) subsamples was then conducted based on Model 5 after modifications. Results from measurement invariance analysis across age are presented in Table 3. The fit indices for the configural model and the metric models (i.e., steps b and c) were adequate. Indeed, even if the chi-square difference test was significant for step c (second-factor loadings invariance), the changes in CFI and RMSEA were inferior to the cut-off criteria suggested by Chen (2007). Only partial scalar invariance was reached, as the intercept of the Lack of emotional expression first-order factor required to be separately estimated for the two subsamples. Model fit was subsequently acceptable and the difference in the model fit was in accordance with the cut-off criteria. While the intercept of the Lack of emotional expression factor is settled to 0 by default for the preschool subsample, the non-standardized intercept estimate was 0.28 (SE = 0.07, p < 0.001) in the school-aged sample. Given the fact that partial scalar invariance was reached, comparisons of means for the second-order factor (CU general dimension) and the methodological dimension were allowed between the two subsamples. However, strict invariance was not reached, even in freeing the residual variances of items 1 and 20. As the means of the second-order factor (the general dimension) and the methodological dimension were fixed to 0 by default for the preschool sample, the means for the school-aged sample were 0.143 (p = 0.208) for the general dimension and –0.0273 (p = 0.04) for the methodological dimension. Thus, the mean of the general dimension did not differ across age, but school-aged children had significantly lower scores at negative-worded items than preschool children.


TABLE 3. Multiple group measurement invariance analysis across the age period.
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Measurement invariance of the selected model across gender was also evaluated, and the results are presented in Table 4. The configural invariance model provided a good fit to the data in terms of all the indices, as well as the metric invariance and scalar invariance models. Given the fact that scalar invariance was reached, comparisons of means for the second-order factor (CU general dimension) and methodological dimension were allowed between the two subsamples. Strict invariance was not reached, even when freeing the residual variances of item 3. Indeed, the chi-square difference test was significant, and the CFI change exceeded –0.01. As the means of the second-order factor (the general dimension) and the methodological dimension were set to 0 by default for boys, the means for the girls subsample were, respectively, equal to –0.134 (p = 0.003) for the general dimension and to 0.04 (p = 0.38) for the methodological dimension. Thus, the mean of the general dimension differed across gender, with boys having higher scores on the ICU than girls, similar to previous studies.


TABLE 4. Multiple group measurement invariance analysis across gender of the child.
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External Validity

Table 5 shows latent correlations between the scores of the second-order model of ICU and external measures. Correlations were presented by subsample (preschool and school-aged subsamples), in order to investigate the differences during the child development. Moreover, invariance analyses showed that the intercept of the Lack of emotional expression factor differed between the two groups. Finally, items from the CBCL scales vary between the preschool and the school-aged versions and therefore are not comparable.


TABLE 5. Latent correlations between the ICU second-order and first-order factors and external variables according to the age period.
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As expected, the general dimension significantly and positively correlated with all the scales of the CBCL (aggressive behavior, anxious/depressed, attention problems) in a similar way for the two subsamples. Specifically, the strongest association is observed with aggressive behavior in the two subsamples (r = 0.62 and.63, p < 0.001) and the associations with the anxious/depressed scales are small but positive. The general dimension is also strongly and positively correlated to the CBCL CU scale in the preschool sample (r = 0.75, p < 0.001), supporting the fact that they measure a similar construct. Finally, the general dimension of CU traits is significantly and negatively associated with affective and cognitive empathy in the two subsamples, even if the association with cognitive empathy is much stronger in the school-aged subsample (r = –0.62, p < 0.001). In this subgroup the general dimension is more closely associated with cognitive empathy than with affective empathy (r = –0.35, p < 0.001).

Regarding the first-order factors, the Lack of conscience factor showed a similar pattern as the general dimension of CU traits with the strongest associations (in comparison to the other first-order factors) with the aggressive behaviors, affective and cognitive empathy in the two subsamples and with the CU CBCL scale in the preschool subsample. A moderate association was also found with the attention problems scale, regardles sof the child’s age. Finally, the Lack of conscience factor was significantly associated to higher scores on the anxious/depressed scale only in the preschool-aged subsample (r = 0.22, p < 0.001). The Unconcern about performance factor was most strongly associated with attention problems in the two subgroups, in comparison to other first-order factors, with moderate associations (r = 0.41–0.58, p < 0.001). This factor was also positively associated with the aggressive behavior (r = 0.44–0.42, p < 0.001) and the anxious/depressed scales in the two subgroups, and with the CU CBCL scale in preschoolers. However, it was not associated with empathy measures, except with cognitive empathy only in the school-aged subsample (r = –0.41, p < 0.001). The Lack of emotional expression factor presented a different pattern of associations between the two subgroups. Low to moderate significative correlations were found with aggressive behavior (r = 0.41, p < 0.001), attention problems (r = 0.22, p = 0.03), affective empathy (r = –0.20, p = 0.05) and cognitive empathy (r = –0.46, p < 0.001) but only in the school-aged subsample. However, this factor positively correlated with the anxious/depressed scale regardless of the child’s age (r = 0.29–0.31, p < 0.001).




DISCUSSION

This study aimed at examining the factorial structure, the measurement invariance and the validity of the French parent-reported version of the ICU in a sample of Belgian preschool and school-aged children. Models that were based on both empirical evidence and theoretical framework were investigated, and item wording was considered. This study contributes to the current literature in: (1) supporting a theoretical factorial structure in a mixed sample of children aged 3–9, with good fit indices; (2) showing measurement invariance across gender and, to a lesser extent, across development of the child; (3) supporting the relevancy of considering a general dimension of CU traits as well as item wording; (4) finding evidence for the validity of the French parent-reported version of the ICU.

The factorial structure of the ICU is still under debate in the current literature. The two most supported structures are a three factor-bifactor model (Essau et al., 2006) and a two-factor model (Hawes et al., 2014). In the current study, the bifactor model presented poor model fit, contrary to the two-factor model which showed the best fit compared to the other empirical factorial models. This is consistent with previous studies on preschool and school-aged children (Hawes et al., 2014; Kimonis et al., 2016; Bansal et al., 2020b). However, the deletion of half of the items in comparison to the original ICU increased model fit but decreased content validity, and the model did not present a satisfactory fit with all the fit indices investigated. Furthermore, several authors have questioned the possibility that the two factors are simply the product of a methodological artifact, given that one factor primarily encompasses negatively worded items while the second factor primarily encompasses positively worded items (Ray et al., 2016a; Cardinale and Marsh, 2020). This factorial structure, as most factorial structures found in the literature, does not rely on a strong theoretical framework but is mainly driven by the data. For example, some items which evaluate the same process such as a lack of empathy loaded on different factors (Paiva-Salisbury et al., 2017). Finally, this model does not consider the ICU as a unidimensional measure. Therefore, two theoretical models, respectively, with three and four factors, were investigated. They were based on the LPE specifier criteria from the DSM-V to form factors that make sense at both a theoretical and clinical level. Indeed, these criteria were based on the CU subscale of the APSD (Frick and Hare, 2001) which also served to construct the ICU. The results showed that an 18-item second order model with three first-order factors (Lack of conscience, which encompasses the criteria Lack of guilt and Lack of empathy from the LPE specifier; Unconcern about performance; Lack of emotional expression), a second-order latent factor (representing a general CU dimension) and finally a methodological latent factor (encompassing the negative worded items) presented the best fit in this study. This factorial structure is consistent with the one found via exploratory factor analysis by Benesch et al. (2014) in a clinical sample of school-aged boys, although this latter did not encompass a general dimension of CU traits (3 similar subfactors: Callousness/Lack of guilt or remorse; Unconcern about performance; Unemotional). Other studies have investigated a factorial structure based on the LPE specifier criteria. A number of them have failed to confirm this model with adolescent offenders (Kimonis et al., 2008) or middle-aged children (Bansal et al., 2020a). Indeed, the model proposed by Kimonis et al. (2008) presented an inadequate model fit, which is in line with our results. Furthermore, estimation problems due to an overly high correlation between factors were reported by Bansal et al. (2020a). However, two other studies that took into account the item wording succeeded in having an accurate fit for their model with four correlated factors (Kliem et al., 2020; Koutsogiorgi et al., 2021), but only with the self-reported version of the ICU. Again, the correlations between the factors Lack of empathy and Lack of guilt were very strong in these studies (r = 0.88–0.93). The items from these two factors might be too closely related to the same psychological processes, and therefore would be better represented by a single factor grouping them together (named Lack of conscience in the present study). Indeed, they are both moral emotions as part of the conscience (Thompson and Newton, 2010) and could be a core concept for the understanding of the development of CU traits (Frick et al., 2014b). Moreover, problems in guilt and empathy have been shown to be the best indicators of CU traits (Frick, 2009). Consistent with this hypothesis, the 12-item 2-factor structure of Hawes et al. (2014) showed that after IRT analysis, most of the remaining items were relative to a lack of guilt or empathy.

The current study is the first to empirically support the relevance of considering the item wording in the factorial structure of the parent-version of the ICU. Indeed, the creation of a methodological dimension encompassing the negative worded items resulted in a considerable improvement in the fit indices of our model. These results are similar to previous results with the self-reported version of the ICU (Paiva-Salisbury et al., 2017; Kliem et al., 2020; Koutsogiorgi et al., 2021). This methodological dimension controls the fact that positive and negative worded items differ in item response patterns, such that negative worded items (indicating low levels of prosocial emotions) are less difficult to endorse, and thus are more discriminating at lower levels of CU traits than positive items (indicating high levels of callousness). Positive items are therefore more discriminating at higher levels of CU traits (Ray et al., 2016a). This methodological dimension could help future research to clarify the factorial structure of the ICU without biases linked to the item formulation.

While a large majority of previous studies failed to confirm a theoretical model (with three or four factors based on the LPE specifier) with a general dimension of CU traits (Kimonis et al., 2008; Kliem et al., 2020; Koutsogiorgi et al., 2021), our study provided support for a second-order factor representing a general dimension of CU traits. This added evidence for the unidimensionality of the concept of CU traits as based on the LPE specifier criteria, even if a common factor extracted from these constructs does not necessarily mean that this common factor exists in reality (Bonifay et al., 2017). A general dimension of CU traits could be useful in research and clinical contexts. Indeed, several authors have reported the latent general CU score to show the best predictive and concurrent validity, in contrast to subfactors which have shown inconsistent correlations with external variables (Waller et al., 2015; Ray and Frick, 2020; Thøgersen et al., 2020). Moreover, this general dimension seems crucial since it demonstrated the ability of the ICU to diagnose the global phenomenon of CU traits as defined by the LPE specifier, and not only distinct constructs (such as Callous and Uncaring in the 2-factor structures). Modeling a general dimension of CU traits should consequently be a concern for future studies investigating the factor structure of the ICU. In the literature several studies have failed to report a general dimension of CU traits (as in the 2-factor model, for example) but have still calculated a summed total score in order to perform other analyses. This inconsistency should be avoided, as secondary analyses of the latent variables should be consistent with the underlying psychometric model.

In this study, we chose to investigate second-order models rather than bifactorial models, which are often tested in the literature about the ICU. Indeed, the bifactorial models are characterized by a tendency to overfit data and produce out-of-range parameter estimates, in addition to the difficulty of interpreting subfactors from a clinical point of view (Bonifay et al., 2017; Watts et al., 2019). Nevertheless, it is not our intention, or recommendation, to reject the bifactor model as its use might be more adequate for the investigation of the effects of the specific subdimensions rather than the effects of the general dimension (Chen et al., 2006). Future research should test the current factorial structure within a bifactorial model to investigate the differences between both approaches.

Measurement invariance results demonstrated that this structure was invariant across boys and girls, and to a lesser extent across child age. Specifically, the structure of CU traits did not differ between boys and girls, even though boys had higher scores on the general dimension than girls. This is consistent with past work with the self-reported version (Essau et al., 2006; Ciucci et al., 2014; Pihet et al., 2015) and parent-reported version of the ICU (Hawes et al., 2014; Gao and Zhang, 2016; Bansal et al., 2020b), no matter the factorial structure investigated. Regarding child age, partial invariance was found, with one parameter (intercept of Lack of emotional expression factor) needed to be separately estimated in the preschool and school-aged subsamples in order to achieve an adequate fit. These results are consistent with past work which also showed partial measurement invariance across age in preschoolers (Ezpeleta et al., 2013) and middle-aged children (Bansal et al., 2020a), although this is the first study to our knowledge to specifically investigate measurement invariance across preschool and school-aged children. However, the non-invariant parameters differ between studies, which supports the need for further investigation of measurement invariance across age, especially up to the end of childhood. Indeed, our results might imply that the factorial structure of the ICU could change slightly during development, particularly for the Lack of emotional expression. The means for the general dimension did not differ between the preschool and the school-aged children in the current study. This is consistent with the results of Bansal et al. (2020a) and Ezpeleta et al. (2013), which showed that the means of their two or three factors did not differ between age. However, they did not include a general dimension of CU traits. Our results support the use of our factorial structure in early and middle childhood.

In terms of external validity, the general dimension of ICU showed the expected correlations with externalizing behaviors (aggressive behavior and attention problems) and with affective and cognitive empathy regardless of the age of the child. The general dimension is also positively associated with negative affects (such as anxiety and depression). These results are consistent with the meta-analysis of Cardinale and Marsh (2020). A strong correlation was also found with the CU subscale of CBCL in the preschool-aged subsample, adding evidence that they measure the same construct. Consistent with Benesch et al. (2014), the subfactor Lack of conscience was the most correlated with aggressive behavior and empathy variables in comparison to the other subfactors. However, the Unconcern about performance factor was the most associated with attention problems, which is also consistent with previous studies (Benesch et al., 2014; Koutsogiorgi et al., 2021). This factor was moderately associated to aggressive behavior, which is similar to the results of Koutsogiorgi et al. (2021) but in contradiction with Benesch et al. (2014) who found non-significant association between these two variables. Finally, low positive correlation was found with internalizing behaviors, while Benesch et al. (2014) found an inverse correlation. These results should be carefully explored in future studies. The Lack of emotional expression factor showed a very different pattern of associations in comparison to the other subfactors, but only in the preschool-sample. Indeed, it only positively correlated with internalizing behavior and with the CBCL CU scale. These results are consistent with the majority of studies investigating this subscale, reporting low internal consistency and inconsistent associations with external criteria variables (e.g., Essau et al., 2006; Benesch et al., 2014; Kimonis et al., 2016; Ezpeleta et al., 2017; Cardinale and Marsh, 2020). The Unemotional subscale seems to function differently in comparison to the others subscales, and might evaluate different constructs. Consequently, the two-factor models have often deleted this factor, or only kept one item from it (Hawes et al., 2014; Waller et al., 2015). Likewise, in this study we only kept 3 items from this factor, because other items loaded on several factors. Moreover, the factor loadings indicated that this factor is less explained by the general dimension in comparison to the other two first-order factors in this study.

Several hypotheses can be made to explain the poor performance of this scale. First, items that were kept in this model refer to a lack of emotional expression, and not to a lack of emotional activation, this latter characterizing CU traits (for a review, see Frick et al., 2014b). Parents could therefore misunderstand these items as indicating a shy or withdrawal attitude (Cardinale and Marsh, 2020). Moreover, the differentiation between a lack of emotional expression and a lack of emotional activation in the child could be complicated for the parents, as this latter refers to internal processes but could result in observable behavior of low emotional expression. For example, children that present an avoidant attachment profile consequently minimize their expression of emotions (Cooke et al., 2019) even though they present a significant physiological and emotional activation (Borelli et al., 2014). On the contrary, a child with high levels of CU traits could present a lack of emotional expression but associated with a low physiological and emotional activation. Thus, items from the ICU might not be adequate in detecting the shallow or deficient affects criterion from the DSM-V LPE specifier. Second, it could be questioned if this LPE specifier criterion, and therefore the ICU items of this factor, is adequate itself in describing children with CU traits. Indeed, children with CU traits might not be “cold” of void of emotional expression in all contexts and for all forms of emotional experiences (Northam and Dadds, 2020). Items of the ICU might fail to capture the specificity of the emotional/affective deficits of children with CU traits. Third, inconsistencies about the Lack of emotional expression/unemotional factor found in the literature and in this study could also result from the heterogeneity within the group of children with high levels of CU traits. Indeed, two variants were highlighted, based on the absence (primary variant) or the presence (secondary variant). Authors suggest that while the primary variant could experience hypo-arousal to negative affects and so limited emotional response to the distress of others, the secondary variant could be characterized by hyperarousal and sensitivity to negative affects and so by negative emotionality and impulsivity (Kimonis et al., 2012; Ezpeleta et al., 2017). According to this theory, only the primary variant might present deficits in emotional responsiveness and consequently high scores at the Lack of emotional expression factor, while the secondary variant might obtain low scores on this factor. This hypothesis is supported by Kimonis et al. (2013) who found higher scores on the Unemotional factor for the primary variant than for the secondary variant in a sample of incarcerated boys. However, the distinction between the two variants based on this factor could be less obvious in young child samples when compared to adolescent samples. Indeed, emotional responsiveness, expression and regulation evolve throughout child development (Labouvie-Vief et al., 2007; Stegge and Terwogt, 2007; Gullone et al., 2010; Pollak et al., 2019) and emotional deficits seem to be less salient in children than in adolescents with CU traits (Northam and Dadds, 2020). This might explain why the pattern of correlations between the Lack of emotional expression and external variables was so different between preschool and school-aged children, and why the intercept of this factor had to be separately estimated for both subsamples in this study. Other measures to assess emotional activation and responsiveness could be used to further investigate this area and items of the Lack of emotional expression factor could be reworded by taking into account various contexts and emotional experiences, and by relying on specific and observable behaviors (Kimonis et al., 2015).

The present results supported the usefulness of the DSM-V LPE specifier in the context of the evaluation of CU traits in childhood. Indeed, the different criteria from this specifier were found using the ICU in the form of 3 factors participating in a general dimension of CU traits. This consistency between the diagnostic criteria and the assessment instrument (the ICU) is essential for clinicians and researchers working with children exhibiting CU traits as it enhances the ability to translate ICU scores from research to practice. Indeed, our study supports the fact that the ICU would measure a CU trait construct that is unidimensional. This is in line with current literature showing the utility of CU traits in delineating a subgroup particularly at risk of antisocial outcomes and psychopathy (Lynam et al., 2007). This general dimension of ICU could help clinicians to improve the diagnosis of CU traits based on the LPE specifier criteria. Moreover, the clinicians could use the subfactor scores to establish distinct profiles within the group of children with CU traits, given the results showing that the subfactor displays distinct associations with external correlates. Therefore, in addition to helping with diagnosis, this structure could also guide the subsequent intervention. However, questions could be raised about the LPE criteria and specifically which of them are really at the core of CU traits, and the best way of distinguishing this phenomenon from others. Given that 2 out of 4 factors are required for the LPE specifier, it could raise doubts about whether the factors Unconcern about performance and Lack of emotional expression/Unemotional would be sufficient to distinguish a subgroup of children with CU traits. Indeed, while the former factor is little studied in current literature about CU traits, the latter factor could vary according to the age of the child, the context, the primary/secondary variant, and is not easy to assess (at least in the case of other-reported questionnaires). On the contrary, children may necessarily require lack of guilt and empathy to present CU traits. This should be the subject of further research to determine which characteristics are really central and essential to the definition of CU traits, how best to assess them and if the DSM-V LPE specifier needs to be refined, especially since children may exhibit CU traits without necessarily having a diagnosis of Conduct Disorder (Fontaine et al., 2011; Kumsta et al., 2012; Ezpeleta et al., 2013; Frick et al., 2014a).



LIMITATIONS

These results must be considered within the context of several study limitations. First, external validation was based solely on questionnaire data. Further research is needed to investigate associations with physiological and neurobiological measures (e.g., amygdala activation) and laboratory tasks (e.g., evaluation of empathy or emotion recognition). Moreover, the same parent answered all the questionnaires for external variables and the ICU. Therefore, the correlations could be inflated by shared method variance. Some factors could also limit the generalization of these results. Our sample comes from the Belgian general population but presents a higher level of education than the mean, and therefore may not be representative of the entire population. This is certainly due to the recruitment procedure via social networks. Moreover, even though our community sample included children with clinical levels of externalizing behaviors, it is not known how these results could be generalized in clinical samples, in samples from different countries, or in children with more sociodemographic risk factors. Besides, only parent ratings were collected, so results cannot be generalized to the other versions of the ICU (teacher-report or self-report). Additionally, most of the respondents were the children’s mothers, so we were unable to examine measurement invariance across parent gender. However, Bansal et al. (2020a) reported partial invariance across parent sex in a community sample of children aged 5–12. Further research should investigate this question and include different informants in order to establish additional information about the factorial structure of the ICU. Finally, they were several external scales that demonstrated less than ideal internal consistency (i.e., Cronbach’s α below 0.80), although similar internal consistencies were found in previous studies (Ezpeleta et al., 2013; Kimonis et al., 2016). Therefore, these findings need to be further scrutinized in future investigations.



CONCLUSION

In conclusion, the current study promoted an 18-item second-order model of ICU based on the DSM-V specifier “with limited prosocial emotions” in a Belgian sample of preschool and school-aged children. This factor model, consisting of three factors of first order (Lack of conscience, Unconcern about performance, Lack of emotional expression), one second order dimension (General dimension of CU traits) and one methodological dimension encompassing negative worded items, exhibited good fit indices. This model also demonstrated support for measurement invariance across gender and age and external validity. Thus, our study supports the use of the French-version of the parent-reported version of the ICU in early and middle childhood. Future research should continue to evaluate the parent-reported version of the ICU while taking into account the theoretical and clinical characteristics of CU traits, and therefore constructing consistent models. The consideration of item wording seems essential to clarify the structure of ICU, as well as the possibility of including a general dimension within a second-order or a bifactorial model. Moreover, additional work is needed to investigate both the specific correlates of subfactors and the general dimension of CU traits with external variables. Finally, future research should focus on the appropriateness of the DSM-V LPE specifier criteria for detecting children with high levels of CU traits, and adapt the ICU items accordingly.



DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



ETHICS STATEMENT

The studies involving human participants were reviewed and approved by Ethical Committee of Psychology of Liège University. The patients/participants provided their written informed consent to participate in this study.



AUTHOR CONTRIBUTIONS

MP and MS contributed to the study conception and design. CM and MP performed the material preparation and analyses. MP drafted the initial version of the manuscript and performed the data collection. All authors commented on previous versions of the manuscript, read and approved the final manuscript.



FUNDING

This research was supported by a grant from the University of Liège.


FOOTNOTES

1Measurement invariance indicates that the same underlying construct is being measured across groups or across time and is a requirement before means comparisons (Cheung and Rensvold, 2002).


REFERENCES

Achenbach, T. M., and Rescorla, L. A. (2000). Manual For The ASEBA Preschool Forms & Profiles. Burlington, VT: University of Vermont, Research Center for Children, Youth & Families.

Achenbach, T. M., and Rescorla, L. A. (2001). Manual For The ASEBA School–Age Forms & Profiles?: Child Behavior Checklist For Ages 6–18, Teacher’s Report Form, Youth Self–Report?: An Integrated System Of Multi–Informant Assessment. Burlington, VT: University of Vermont, research center for children youth & families.

Akaike, H. (1987). Factor analysis and AIC. Psychometrika 52, 317–332.

Allen, J. L., Shou, Y., Wang, M.-C., and Bird, E. (2021). Assessing the measurement invariance of the inventory of callous–unemotional traits in school students in china and the United Kingdom. Child Psychiatry Hum. Dev. 52, 343–354. doi: 10.1007/s10578-020-01018-0

American Psychiatric Association (2013). Diagnostic And Statistical Manual Of Mental Disorders?: DSM–5, 5th Edn. Washington, DC: American Psychiatric Publishing. doi: 10.1176/appi.books.9780890425596

Bansal, P. S., Babinski, D. E., Waxmonsky, J. G., and Waschbusch, D. A. (2020a). Psychometric properties of parent ratings on the inventory of callous–unemotional traits in a nationally representative sample of 5– to 12–year–olds. Assessment 29, 242–256. doi: 10.1177/1073191120964562

Bansal, P. S., Goh, P. K., Lee, C. A., and Martel, M. M. (2020b). Conceptualizing callous–unemotional traits in preschool through confirmatory factor and network analysis. J. Abnorm. Child Psychol. 48, 539–550. doi: 10.1007/s10802-019-00611-9

Benesch, C., Görtz-dorten, A., Breuer, D., and Döpfner, M. (2014). Assessment of callous–unemotional traits in 6 to 12 year–old children with oppositional defiant disorder/conduct disorder by parent ratings. J. Psychopathol. Behav. Assess. 36, 519–529. doi: 10.1007/s10862-014-9420-7

Bonifay, W., Lane, S. P., and Reise, S. P. (2017). Three concerns with applying a bifactor model as a structure of psychopathology. Clin. Psychol. Sci. 5, 184–186.

Borelli, J. L., West, J. L., Weekes, N. Y., and Crowley, M. J. (2014). Dismissing child attachment and discordance for subjective and neuroendocrine responses to vulnerability. Dev. Psychobiol. 56, 584–591. doi: 10.1002/dev.21107

Burke, J. D., Loeber, R., and Lahey, B. B. (2007). Adolescent conduct disorder and interpersonal callousness as predictors of psychopathy in young adults. J. Clin. Child Adolesc. Psychol. 36, 334–346. doi: 10.1080/15374410701444223

Cardinale, E. M., and Marsh, A. A. (2020). The reliability and validity of the inventory of callous unemotional traits?: a meta–analytic review. Assessment 27, 57–71. doi: 10.1177/1073191117747392

Chen, F. F. (2007). Sensitivity of goodness of fit indexes to lack of measurement invariance. Struct. Equ. Modeling 14, 464–504.

Chen, F. F., Hayes, A., Carver, C. S., Laurenceau, J.-P., and Zhang, Z. (2012). Modeling general and specific variance in multifaceted constructs?: a comparison of the bifactor model to other approaches. J. Pers. 80, 219–251. doi: 10.1111/j.1467-6494.2011.00739.x

Chen, F. F., Sousa, K. H., and West, S. G. (2005). Teacher’s corner?: testing measurement invariance of second–order factor models. Struct. Equ. Modeling 12, 471–492. doi: 10.1207/s15328007sem12037

Chen, F. F., West, S. G., and Sousa, K. H. (2006). A comparison of bifactor and second–order models of quality of life. Multivariate Behav. Res. 41, 189–225.

Cheung, G. W., and Rensvold, R. B. (2002). Evaluating goodness–of–fit indexes for testing measurement invariance. Struct. Equ. Modeling 9, 233–255. doi: 10.1207/S15328007SEM09025

Ciucci, E., Baroncelli, A., Franchi, M., Golmaryami, F. N., and Frick, P. J. (2014). The association between callous–unemotional traits and behavioral and academic adjustment in children?: further validation of the inventory of callous–unemotional traits. J. Psychopathol. Behav. Assess. 36, 189–200. doi: 10.1007/s10862-013-9384-z

Colins, O. F., Andershed, H., Hawes, S. W., Bijttebier, P., and Pardini, D. A. (2016). Psychometric properties of the original and short form of the inventory of callous–unemotional traits in detained female adolescents. Child Psychiatry Hum. Dev. 47, 679–690. doi: 10.1007/s10578-015-0601-8

Cooke, J. E., Kochendorfer, L. B., Stuart-Parrigon, K. L., Koehn, A. J., and Kerns, K. A. (2019). Parent–child attachment and children’s experience and regulation of emotion?: a meta–analytic review. Emotion 19, 1103–1126. doi: 10.1037/emo0000504

Dadds, M. R., Hunter, K., Hawes, D. J., Frost, A. D. J., Vassallo, S., Bunn, P., et al. (2008). A measure of cognitive and affective empathy in children using parent ratings. Child Psychiatry Hum. Dev. 39, 111–122. doi: 10.1007/s10578-007-0075-4

de Vet, H. C. W., Terwee, C. B., Mokkink, L. B., and Knol, D. L. (2011). Measurement In Medicine—A Practical Guide. New York, NY: U.S.A Cambridge University Press. doi: 10.1017/CBO9780511996214

Dunn, K. J., and McCray, G. (2020). The place of the bifactor model in confirmatory factor analysis investigations into construct dimensionality in language testing. Front. Psychol. 11:1357. doi: 10.3389/fpsyg.2020.01357

Essau, C. A., Sasagawa, S., and Frick, P. J. (2006). Callous–unemotional traits in a community sample of adolescents. Assessment 13, 454–469.

Ezpeleta, L., Granero, R., de la Osa, N., and Domènech, J. M. (2017). Developmental trajectories of callous–unemotional traits, anxiety and oppositionality in 3–7year–old children in the general population. Pers. Individ. Diff. 111(Suppl. C) 124–133. doi: 10.1016/j.paid.2017.02.005

Ezpeleta, L., de la Osa, N., Granero, R., Penelo, E., and Domènech, J. M. (2013). Inventory of callous–unemotional traits in a community sample of preschoolers. J. Clin. Child Adolesc. Psychol. 42, 91–105.

Fanti, K. A., Frick, P. J., and Georgiou, S. (2009). Linking callous–unemotional traits to instrumental and non–instrumental forms of aggression. J. Psychopathol. Behav. Assess. 31:285. doi: 10.1007/s10862-008-9111-3

Fontaine, N. M. G., McCrory, E. J. P., Boivin, M., Moffitt, T. E., and Viding, E. (2011). Predictors and outcomes of joint trajectories of callous–unemotional traits and conduct problems in childhood. J. Abnorm. Psychol. 120, 730–742. doi: 10.1037/a0022620

Frick, P. J. (2004). The Inventory of Callous–Unemotional Traits—Unpublished Rating Scale. Available online at: http://psyc.uno.edu/Frick%20Lab/ICU.html doi: 10.1037/t62639-000 (accessed January 23, 2020).

Frick, P. J. (2009). Extending the construct of psychopathy to youth?: implications for understanding, diagnosing, and treating antisocial children and adolescents. Can. J. Psychiatry Revue Can. Psychiatrie 54, 803–812.

Frick, P. J., Bodin, S. D., and Barry, C. T. (2000). Psychopathic traits and conduct problems in community and clinic–referred samples of children?: further development of the psychopathy screening device. Psychol. Assess. 12, 382–393. doi: 10.1037/1040-3590.12.4.382

Frick, P. J., and Hare, R. D. (2001). Antisocial Process Screening Device?: APSD. Toronto, ON: Multi–Health Systems. doi: 10.1037/t00032-000

Frick, P. J., Ray, J. V., Thornton, L. C., and Kahn, R. E. (2014a). Can callous–unemotional traits enhance the understanding, diagnosis, and treatment of serious conduct problems in children and adolescents? A comprehensive review. Psychol. Bull. 140, 1–57. doi: 10.1037/a0033076

Frick, P. J., Ray, J. V., Thornton, L. C., and Kahn, R. E. (2014b). Annual research review?: a developmental psychopathology approach to understanding callous–unemotional traits in children and adolescents with serious conduct problems. J. Child Psychol. Psychiatry 55, 532–548. doi: 10.1111/jcpp.12152

Frick, P. J., and Viding, E. (2009). Antisocial behavior from a developmental psychopathology perspective. Dev. Psychopathol. 21, 1111–1131.

Gao, Y., and Zhang, W. (2016). Confirmatory factor analyses of self– and parent– report inventory of callous–unemotional traits in 8– to 10–year–olds. J. Psychopathol. Behav. Assess. 38, 331–340. doi: 10.1007/s10862-015-9527-5

Girard, É., Terradas, M. M., and Matte-Gagné, C. (2014). Empathie, comportements pro-sociaux et troubles du comportement. Enfance 4, 459–480. doi: 10.3917/enf1.144.0459

Gullone, E., Hughes, E. K., King, N. J., and Tonge, B. (2010). The normative development of emotion regulation strategy use in children and adolescents?: a 2–year follow–up study. J. Child Psychol. Psychiatry 51, 567–574. doi: 10.1111/j.1469-7610.2009.02183.x

Hare, R. D., and Neumann, C. S. (2008). Psychopathy as a clinical and empirical construct. Annu. Rev. Clin. Psychol. 4, 217–246. doi: 10.1146/annurev.clinpsy.3.022806.091452

Hawes, S. W., Byrd, A. L., Henderson, C. E., Gazda, R. L., Burke, J. D., Loeber, R., et al. (2014). Refining the parent–reported inventory of callous–unemotional traits in boys with conduct problems. Psychol. Assess. 26, 256–266.

Houghton, S., Hunter, S. C., and Crow, J. (2013). Assessing callous unemotional traits in children aged 7– to 12–years?: a confirmatory factor analysis of the inventory of callous unemotional traits. J. Psychopathol. Behav. Assess. 35, 215–222. doi: 10.1007/s10862-012-9324-3

Kimonis, E. R., Fanti, K. A., Anastassiou-Hadjicharalambous, X., Mertan, B., Goulter, N., and Katsimicha, E. (2016). Can callous–unemotional traits be reliably measured in preschoolers? J. Abnorm. Child Psychol. 44, 625–638. doi: 10.1007/s10802-015-0075-y

Kimonis, E. R., Fanti, K. A., Frick, P. J., Moffitt, T. E., Essau, C., Bijttebier, P., et al. (2015). Using self–reported callous–unemotional traits to cross–nationally assess the dsm–5 ‘with limited prosocial emotions’ specifier. J. Child Psychol. Psychiatry 56, 1249–1261. doi: 10.1111/jcpp.12357

Kimonis, E. R., Fanti, K. A., Isoma, Z., and Donoghue, K. (2013). Maltreatment profiles among incarcerated boys with callous-unemotional traits. Child Maltreat. 18, 108–121. doi: 10.1177/1077559513483002

Kimonis, E. R., Frick, P. J., Cauffman, E., Goldweber, A., and Skeem, J. (2012). Primary and secondary variants of juvenile psychopathy differ in emotional processing. Dev. Psychopathol. 24, 1091–1103. doi: 10.1017/S0954579412000557

Kimonis, E. R., Frick, P. J., Skeem, J. L., Marsee, M. A., Cruise, K., Munoz, L. C., et al. (2008). Assessing callous–unemotional traits in adolescent offenders?: validation of the inventory of callous–unemotional traits. Int. J. Law Psychiatry 31, 241–252. doi: 10.1016/j.ijlp.2008.04.002

Kliem, S., Lohmann, A., Neumann, M., Glaubitz, C., Haselbach, S., Bergmann, M. C., et al. (2020). Factor structure of the inventory of callous–unemotional traits in a representative sample of german 9th grade students. Res. Child Adolesc. Psychopathol. 48, 43–55. doi: 10.1007/s10802-019-00590-x

Kochanska, G., Gross, J. N., Lin, M.-H., and Nichols, K. E. (2002). Guilt in young children?: development, determinants, and relations with a broader system of standards. Child Dev. 73, 461–482. doi: 10.1111/1467-8624.00418

Kochanska, G., and Thompson, R. A. (1997). “The emergence and development of conscience in toddlerhood and early childhood,” in Parenting And Children’s Internalization Of Values?: A Handbook Of Contemporary Theory, eds J. E. Grusec and L. Kuczynski (Hoboken, NJ: Wiley), 53–77.

Koutsogiorgi, C. C., Lordos, A., Fanti, K. A., and Michaelides, M. P. (2021). Factorial structure and nomological network of the inventory of callous–unemotional traits accounting for item keying variance. J. Pers. 103, 312–323. doi: 10.1080/00223891.2020.1769112

Kumsta, R., Sonuga-Barke, E., and Rutter, M. (2012). Adolescent callous–unemotional traits and conduct disorder in adoptees exposed to severe early deprivation. Br. J. Psychiatry 200, 197–201. doi: 10.1192/bjp.bp.110.089441

Labouvie-Vief, G., Diehl, M., Jain, E., and Zhang, F. (2007). Six–year change in affect optimization and affect complexity across the adult life span?: a further examination. Psychol. Aging 22, 738–751. doi: 10.1037/0882-7974.22.4.738

Lynam, D. R., Caspi, A., Moffitt, T. E., Loeber, R., and Stouthamer-Loeber, M. (2007). Longitudinal evidence that psychopathy scores in early adolescence predict adult psychopathy. J. Abnorm. Psychol. 116, 155–165. doi: 10.1037/0021-843X.116.1.155

Marsh, H. W., Hau, K.-T., and Wen, Z. (2004). In search of golden rules?: comment on hypothesis–testing approaches to setting cutoff values for fit indexes and dangers in overgeneralizing hu and Bentler’s (1999) findings. Struct. Equ. Modeling 11, 320–341. doi: 10.1207/s15328007sem1103_2

Muthén, L. K., and Muthén, B. O. (1998). Mplus User’s Guide, 5th Edn, Vol. 7. Los Angeles, CA: Muthèn & Muthèn.

Northam, J. C., and Dadds, M. R. (2020). Is callous always cold? A critical review of the literature on emotion and the development of callous–unemotional traits in children. Clin. Child Fam. Psychol. Rev. 23, 265–283. doi: 10.1007/s10567-019-00309-w

OECD (2021). Education At A Glance 2021. Paris: OECD.

OECD (2019). TALIS 2018 Technical Report. Paris: OECD Publishing.

Paiva-Salisbury, M. L., Gill, A. D., and Stickle, T. R. (2017). Isolating trait and method variance in the measurement of callous and unemotional traits. Assessment 24, 763–771. doi: 10.1177/1073191115624546

Pihet, S., Etter, S., Schmid, M., and Kimonis, E. R. (2015). Assessing callous–unemotional traits in adolescents?: validity of the inventory of callous–unemotional traits across gender, age, and community/institutionalized status. J. Psychopathol. Behav. Assess. 37, 407–421. doi: 10.1007/s10862-014-9472-8

Pollak, S. D., Camras, L. A., and Cole, P. M. (2019). Progress in understanding the emergence of human emotion. Dev. Psychol. 55, 1801–1811. doi: 10.1037/dev0000789

Ray, J. V., and Frick, P. J. (2020). Assessing callous–unemotional traits using the total score from the inventory of callous–unemotional traits?: a meta–analysis. J. Clin. Child Adolesc. Psychol. 49, 190–199. doi: 10.1080/15374416.2018.1504297

Ray, J. V., Frick, P. J., Thornton, L. C., Steinberg, L., and Cauffman, E. (2016a). Positive and negative item wording and its influence on the assessment of callous–unemotional traits. Psychol. Assess. 28, 394–404. doi: 10.1037/pas0000183

Ray, J. V., Pechorro, P., and Gonçalves, R. A. (2016b). A comparison of self–report measures of callous–unemotional traits among incarcerated youth?: associations with aggression, conduct disorder, and offending behavior. Crim. Justice Behav. 43, 1293–1309. doi: 10.1177/0093854815628027

Roose, A., Bijttebier, P., Decoene, S., Claes, L., and Frick, P. J. (2010). Assessing the affective features of psychopathy in adolescence?: a further validation of the inventory of callous and unemotional traits. Assessment 17, 44–57. doi: 10.1177/1073191109344153

Stegge, H., and Terwogt, M. M. (2007). “Awareness and regulation of emotion in typical and atypical development,” in Handbook Of Emotion Regulation, ed. J. J. Gross (New York, NY: The Guilford Press), 269–286.

Svetina, D., Rutkowski, L., and Rutkowski, D. (2020). Multiple–group invariance with categorical outcomes using updated guidelines?: an illustration using mplus and the lavaan/semtools packages. Struct. Equ. Modeling 27, 111–130. doi: 10.1080/10705511.2019.1602776

Thøgersen, D. M., Andersen, M. E., and Gunnar, B. (2020). A multi–informant study of the validity of the inventory of callous–unemotional traits in a sample of norwegian adolescents with behavior problems. J. Psychopathol. Behav. Assessm. 42, 592–604. doi: 10.1007/s10862-020-09788-6

Thompson, R. A., and Newton, E. K. (2010). “Emotion in early conscience,” in Emotions, Aggression, And Morality In Children?: Bridging Development And Psychopathology, eds W. F. Arsenio and E. A. Lemerise (Washington, DC: American Psychological Association), 13–31. doi: 10.1037/12129-001

Ueno, K., Ackermann, K., Freitag, C. M., and Schwenck, C. (2021). Assessing callous–unemotional traits in 6– to 18–year–olds?: reliability, validity, factor structure, and norms of the german version of the inventory of callous–unemotional traits. Assessment 28, 567–584. doi: 10.1177/1073191119847766

Waller, R., Wright, A. G., Shaw, D. S., Gardner, F., Dishion, T. J., Wilson, M. N., et al. (2015). Factor structure and construct validity of the parent–reported inventory of callous–unemotional traits among high–risk 9–year–olds. Assessment 22, 561–580. doi: 10.1177/1073191114556101

Waller, R., Wagner, N. J., Barstead, M. G., Subar, A., Petersen, J. L., Hyde, J. S., et al. (2020). A meta–analysis of the associations between callous–unemotional traits and empathy, prosociality, and guilt. Clin. Psychol. Rev. 75:101809. doi: 10.1016/j.cpr.2019.101809

Wang, M. –C., Gao, Y., Deng, J., Lai, H., Deng, Q., and Armour, C. (2017). The factor structure and construct validity of the inventory of callous–unemotional traits in Chinese undergraduate students. PLoS One 12:e0189003. doi: 10.1371/journal.pone.0189003

Wang, M. –C., Shou, Y., Liang, J., Lai, H., Zeng, H., Chen, L., et al. (2020). Further validation of the inventory of callous–unemotional traits in chinese children?: cross–informants invariance and longitudinal invariance. Assessment 27, 1668–1680. doi: 10.1177/1073191119845052

Watts, A. L., Poore, H. E., and Waldman, I. D. (2019). Riskier tests of the validity of the bifactor model of psychopathology. Clin. Psychol. Sci. 7, 1285–1303. doi: 10.1177/2167702619855035

Willoughby, M. T., Mills–Koonce, W. R., Gottfredson, N. C., and Wagner, N. J. (2014). Measuring callous unemotional behaviors in early childhood?: factor structure and the prediction of stable aggression in middle childhood. J. Psychopathol. Behav. Assess. 36, 30–42. doi: 10.1007/s10862-013-9379-9

Willoughby, M. T., Mills–Koonce, W. R., Waschbusch, D. A., and Gottfredson, N. C. (2015). An examination of the parent report version of the inventory of callous–unemotional traits in a community sample of first–grade children. Assessment 22, 76–85. doi: 10.1177/1073191114534886

Willoughby, M. T., Waschbusch, D. A., Moore, G. A., and Propper, C. B. (2011). Using the ASEBA to screen for callous unemotional traits in early childhood?: factor structure, temporal stability, and utility. J. Psychopathol. Behav. Assess. 33, 19–30. doi: 10.1007/s10862-010-9195-4

Yoshida, S., Adachi, M., Takahashi, M., Takanyanagi, N., Yasuda, S., Osada, H., et al. (2019). The factor structure and construct validity of the parent–reported inventory of callous–unemotional traits among school–aged children and adolescents. PLoS One 14:e0221046. doi: 10.1371/journal.pone.0221046

Zhang, B., Sun, T., Cao, M., and Drasgow, F. (2021). Using bifactor models to examine the predictive validity of hierarchical constructs?: pros, cons, and solutions. Org. Res. Methods 24, 530–571. doi: 10.1177/1094428120915522

Zhang, X., Shou, Y., Wang, M. C., Zhong, C., Luo, J., Gao, Y., et al. (2019). Assessing callous–unemotional traits in chinese detained boys?: factor structure and construct validity of the inventory of callous–unemotional traits. Front. Psychol. 10:1841. doi: 10.3389/fpsyg.2019.01841


Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2022 Payot, Monseur and Stievenart. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OPS/images/fpsyg-13-839785-t003.jpg
®© a0 oo

g.

Model

Configural, no constraints
First-order factor loadings
Second-order factor loadings
Intercepts of measured variables
Intercepts of first-order factors

Disturbances of first-order factors
Residual variances of observed variables

Release of constraints

D3

ICU1 ICU20

XZ

352.21
378.94
390.09
425.43
456.40
437.51
438.57
528.34
479.10

df

249
270
272
286
288
287
290
308
306

CFI

0.951
0.948
0.941
0.934
0.920
0.929
0.930
0.898
0.918

TLI

0.940
0.942
0.937
0.929
0.915
0.924
0.926
0.899
0.918

RMSEA

0.044
0.043
0.045
0.047
0.052
0.049
0.048
0.057
0.051

SRMR

0.053
0.032
0.034
0.066
0.070
0.068
0.069
0.075
0.072

sz

26.72
11.15
35.34
30.98
12.08
1.06
84.77
40.53

Adf

21
2
14
2
1
3
18
16

P

0.18
0.00
0.00
0.00
0.00
0.79
0.00
0.00

ACFI

-0.003
-0.007
-0.007
-0.014
-0.005
0.001
-0.032
-0.012

ARMSEA

-0.001
0.002
0.002
0.005
0.002

-0.001
0.009
0.003

df, degrees of freedom; CFl, comparative fit index; TLI, Tucker-Lewis index; RMSEA, root mean square error of approximation; SRMR, standardized root mean-square
residual; A, difference in model fits between different stages of invariance; D3, Lack of emotional expression (first-order factor).





OPS/images/fpsyg-13-839785-t002.jpg
Indices Model 1 Model 2 Model 3 Model 4 Model 5 Model 5
with MI
Y2, df.p 493.820; 780.671; 126.838; 558.482; 555.107; 227.430;
df =187; df = 249; df =53; df =185; df = 186; df = 125;
p = 0.0000 p =0.0000 p =0.0000 p = 0.0000 p = 0.0000 p =0.0000
Y2/df 2.64 3.13 2.39 3.02 2.98 1.82
CFl 0.879 0.800 0.934 0.834 0.836 0.951
TU 0.850 0.778 0.918 0.812 0.815 0.940
RMSEA 0.061 0.070 0.056 0.068 0.067 0.043
[0.055; [0.064; [0.044; [0.062; [0.061; [0.034;
0.068] 0.075] 0.069] 0.074] 0.074] 0.052]
SRMR 0.060 0.070 0.044 0.065 0.064 0.044
AIC 20,272.749 22,611.813 10,973.459 19,929.744 19,924.369 16,730.308
BIC 20,631.783 22,917.808 11,006.998 20,203.099 20,193.644 16,991.424
SSA BIC 20,352.516 22,679.796 7164.723 19,990.476 19,984.194 16,788.321

df, degrees of freedom,; CFl, comparative fit index; TLI, Tucker-Lewis index; RMSEA, root mean square error of approximation; SRMR, standardized root mean square
residual; AIC, Akaike information criterion; BIC, Bayesian information criterion; SSA BIC, sample-size adjusted Bayesian information criterion; MI, modification indices.
Model 1: three-factor bifactor model, Model 2: model with three correlated factors, Model 3: two-factor model with twelve items, Model 4: second-order model with four
theoretical factors, Model 5: second-order model with three theoretical factors, Model 5 with Ml: second-order model with a second-order factor, three first-order factor,
one methodological dimension, and three additional items deleted (6, 7, and 10).





OPS/images/fpsyg-13-839785-t005.jpg
Preschool period School period

General Method. Conscience Performance Emotional expression General Method. Conscience Performance Emotional

expression
Agg. behavior 0.627*  0.21** 0.59*** 0.44** 0.09 0.63"*  0.38"* 0.61*** 0.42*** 0.41**
Anxious/depressed  0.29*** 0.08 0.22** 0.19* 0.29*** 0.26** 0.26* 0.12 0.19* 0.31***
Attention problems  0.43**  0.41*** 0.29*** 0.41** 0.06 0.65"*  0.59*** 0.39"** 0.58*** 0.22*
CU scale 0.75*  0.38"** 0.74** 0.50*** 0.22* - - - - -
Affective empathy  -0.28*  -0.25 -0.31** -0.13 -0.21 -0.35"* -0.12 -0.39"* -0.13 -0.20*
Cognitive empathy  -0.30*  -0.27 -0.39** -0.10 -0.01 -0.64"*  -0.11 -0.62*** -0.41** -0.46***

General, second-order factor of the ICU corresponding to a general dimension of CU traits; Method., methodological dimension encompassing the negative-worded items;
Conscience, lack of Conscience; Performance, unconcern about performance; Emotional expression, lack of Emotional expression,; Agg. behavior, aggressive behavior.
*p < 0.05, “p <0.01,"p < 0.001.





OPS/images/fpsyg-13-839785-t004.jpg
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a Configural, no constraints - 37225 248 0941 0927 0.048 0.055
b First-order factor loadings - 394.15 269 0940 0.930 0.046 0.059 2190 21 0.41  -0.001 -0.002
(o7 Second-order factor loadings - 39432 271 0941 0933 0.046 0.059 0.17 2 0.92  0.001 0.000
d. Intercepts of measured variables - 412,65 285 0.939 0.934 0.045 0.060 18.33 14 0.19 -0.002 -0.001
e. Intercepts of first-order factors - 41379 287 0939 0.935 0.045 0.060 1.14 2 0.56  0.000 0.000
f Disturbances of first-order factors - 42430 291 0936 0.933 0.046 0.063  10.51 4 0.03 -0.003 0.001
g.  Residual variances of observed variables - 484.48 310 0917 0918 0.051 0.072  60.17 19 0.00 -0.019 0.005
ICU3 468.00 309 0.924 0.925 0.049 0.070 4370 18 0.00 -0.012 0.003

df, degrees of freedom,; CFl, comparative fit index; TLI, Tucker-Lewis index; RMSEA, root mean square error of approximation; SRMR, standardized root mean-square
residual; A, difference in model fits between different stages of invariance.





OPS/images/cross.jpg
3,

i





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Factorial Structure of the Parent-Reported Version of the Inventory of Callous-Unemotional Traits Among Belgian Children: A Theory-Based Model



		INTRODUCTION



		Factor Structure of the Inventory of Callous-Unemotional Traits



		Measurement Invariance of the Inventory of Callous-Unemotional Traits Across Age and Gender



		External Validity of the Inventory of Callous-Unemotional Traits



		Present Study







		MATERIALS AND METHODS



		Participants



		Measures



		Statistical Analyses







		RESULTS



		Factor Structure of the Inventory of Callous-Unemotional Traits



		Measurement Invariance



		External Validity







		DISCUSSION



		LIMITATIONS



		CONCLUSION



		DATA AVAILABILITY STATEMENT



		ETHICS STATEMENT



		AUTHOR CONTRIBUTIONS



		FUNDING



		FOOTNOTES



		REFERENCES

















OPS/images/fpsyg-13-839785-g001.jpg
Lack of
conscience

.831

GeneralCU  \Y — T T T T/ —_T T ™

dimension

777 Unconcern
about
performance

452

Lack of
emotional
expression

EENINTTETY
. ICU 17 |
LN TR S ad

Negative
worded

=% 0 Icu1 |

> ICU 14 |

&4 ICU 19 |






OPS/images/cover.jpg
& frontiers | Frontiers in Psychology

Factorial Structure of the
Parent-Reported Version of the
Inventory
of Callous-Unemotional Traits
Among Belgian Children:

A Theory-Based Model









OPS/images/logo.jpg
’ frontiers ‘ Frontiers in Psychology





OPS/images/fpsyg-13-839785-t001.jpg
Full sample (N = 487) Preschool sample (N = 234) School-aged sample (N = 153)

Item content M SD M SD M SD
ICU1 Expresses his or her feelings openly (R) 2.40 0.78 0.46 0.65 0.86 0.92
ICU2 Does not seem to know “right” from “wrong” 0.59 0.87 0.67 0.90 0.44 0.80
ICU3 Is concerned about schoolwork (R) 2.46 0.72 0.45 0.66 0.69 0.80
ICU4 Does not care who he or she hurts to get what 0.73 0.88 0.76 0.87 0.67 0.90
he or she wants
ICUS Feels bad or guilty when he or she has done 2.32 0.81 0.69 0.79 0.67 0.85
something wrong (R)
ICUB Does not show emotions 0.17 0.56 0.14 D.53 0.24 0.60
ICU7 Does not care about being on time 127 0.98 1.38 D.ga 1.08 0.88
ICU8 Is concerned about the feelings of others (R) 2.28 0.83 0.73 0.83 0.71 0.83
ICU9 Does not care if he or she is in trouble 0.76 0.92 0.81 0.92 0.69 0.92
ICU10  Does not let feelings control him or her 0.95 0.87 1.02 0.87 0.80 0.86
ICU11  Does not care about doing things well 0.56 0.80 0.54 0.81 0.58 0.77
ICU12  Seems very cold and uncaring 0.18 0.54 0.13 0.47 027 0.65
ICU13  Easily admits to being wrong (R) 1.63 0.88 1.65 0.88 1.61 0.89
ICU14  ltis easy to tell how he or she is feeling (R) 2.26 0.84 0.61 0.78 0.97 0.91
ICU15  Always tries his or her best (R) 2.35 0.70 0.62 0.66 0.70 0.76
ICU16  Apologizes (“says he or she is sorry”) to person 2.18 0.84 0.84 0.79 0.93 0.94
he or she has hurt (R)
ICU17  Tries not to hurt others’ feelings (R) 2.01 0.79 0.98 0.74 1.01 0.88
ICU18  Shows no remorse when he or she has done 0.48 0.76 0.54 0.80 Q.38 0.67
something wrong
ICU19  Is very expressive and emotional (R) 2.54 0.70 0.43 0.66 0.51 0.77
ICU20  Does not like to put the time into doing things 0.78 0.85 0.67 0.79 0.98 0.93
well
ICU21  The feelings of others are unimportant to him or 0.42 0.71 0.43 0.71 0.42 0.71
her
ICU22  Hides his or her feelings from others 0.54 0.83 0.35 0.66 0.88 0.99
ICU23  Works hard on everything (R) 216 0.73 0.79 0.69 0.97 0.79
ICU24  Does things to make others feel good (R) 2.26 0.75 0.70 0.73 0.79 0.78

ICU, Inventory of Callous-Unemotional Traits; (R), reverse scored.





