
This is the accepted version of the journal article:

Pueyo, Natalia; Navarro Pastor, Jose Blas; de la Osa, Nuria; [et al.]. «Age
and Sex-specific Cut-off Scores for the Teacher-report Inventory of Callous
Unemotional Traits on Children». Psychological Assessment, 2022. DOI
10.1037/pas0001125

This version is available at https://ddd.uab.cat/record/258407

under the terms of the license

https://ddd.uab.cat/record/258407


Age and sex-specific Teacher-report ICU Cut-off Scores 1 
 

Post-print de: Pueyo, N., Navarro, J.B., de la Osa, N., Penelo, E., & Ezpeleta, L. (2022). Age and Sex-
specific Cut-off Scores for the Teacher-report Inventory of Callous Unemotional Traits on Children. 
Psychological Assessment. doi: https://doi.org/10.1037/pas0001125.  

Age and Sex-specific Cut-off Scores for the Teacher-report Inventory of Callous 
Unemotional Traits on Children 

 

Natalia Pueyo2, José-Blas Navarro1,3, Núria de la Osa1,2, Eva Penelo1,3, Lourdes Ezpeleta1,2 

1Unitat d’Epidemiologia i de Diagnòstic en Psicopatologia del Desenvolupament 

2Departament de Psicologia Clínica i de la Salut 

Universitat Autònoma de Barcelona, Barcelona, Spain 

3Departament de Psicobiologia i de Metodologia de les Ciències de la Salut 

Universitat Autònoma de Barcelona, Barcelona, Spain 

Author Note 

Natalia Pueyo https://orcid.org/0000-0003-3251-7859 

J. Blas Navarro https://orcid.org/0000-0001-5929-4224 

Núria de la Osa https://orcid.org/0000-0003-4499-0942   

Eva Penelo https://orcid.org/0000-0001-6796-7660 

Lourdes Ezpeleta https://orcid.org/0000-0002-8957-083X 

Natalia Pueyo: Conceptualization, Writing- Original draft. J. Blas Navarro: Data 

curation, Formal analysis, Methodology. Núria de la Osa: Writing- review and editing. Eva 

Penelo: Writing- review and editing. Lourdes Ezpeleta: Supervision.  

 The authors do not have any conflict of interest to disclose.  

This work was supported by the Spanish Ministry of Science, Innovation and 

Universities [Grant PGC2018-095239-B-I00 (MICIU/FEDER)]. 

The project was approved by the Ethics Committee on Animal and Human 

Experimentation of the Universitat Autònoma de Barcelona. Families gave written consent 

for the assessment. 



Age and sex-specific Teacher-report ICU Cut-off Scores 2 
 

This study follows the Journal Article Reporting Standards for quantitative and 

longitudinal studies and the eight guidelines of the Transparency and Openness Promotion. 

Therefore, we inform that the data, materials, and analysis syntax of this study cannot be 

made publicly available due to ethical restrictions protecting the confidentiality of the 

families involved. Also, the study and the analysis plan were not preregistered. 

Correspondence concerning this article should be addressed to Lourdes Ezpeleta, 

Departament de Psicologia Clínica i de la Salut. Edifici B,  Universitat Autònoma de 

Barcelona, 08193 Bellaterra (Barcelona). Spain. Email: lourdes.ezpeleta@uab.cat 

  



Age and sex-specific Teacher-report ICU Cut-off Scores 3 
 

Abstract 

This longitudinal study aims to provide meaningful cut-off scores for total score of the 

teacher-rated Inventory of Callous Unemotional Traits (ICU) from the preschool age until 

early adolescence, separately by age and sex. The ICU cut-off scores were determined by 

using low/high trajectories of oppositional defiant problems and conduct problems in a 

Spanish community sample of 620 children that were followed up between the ages of 3 and 

13. Receiver operating characteristic (ROC) curves with the two trajectories as criteria and 

ICU total score at each age as a predictor were estimated by sex separately, and the area 

under the ROC curve (AUC) was obtained. Average ICU cut-off scores of 26 for boys and 22 

for girls were found to be of moderate utility for the prediction of high trajectories of each of 

oppositional defiant problems and conduct problems. They identified cases with an average 

sensitivity of 66% and specificity of 70% for boys; and an average sensitivity of 69% and 

specificity of 72% for girls. The obtained cut-off scores might help clinical practitioners in 

their decision-making process when identifying low and high-risk groups of children. 

Keywords: callous-unemotional traits, community samples, cut-off scores, early 

childhood, longitudinal.  

Public Significance Statements 

This study provides cut-off scores for the teacher-rated Inventory of Callous-Unemotional 

Traits in a community sample spanning early childhood until early adolescence, separately by 

age and sex. Cut-off scores of 26 for boys and 22 for girls are of moderate utility for the 

prediction of high trajectories of oppositional defiant problems, and conduct problems. These 

cut-off scores might help clinical practitioners when identifying low and high-risk groups of 

children. 
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Age and sex-specific Cut-off Scores for the Teacher-report Inventory of Callous 

Unemotional Traits on Children 

Callous-unemotional traits (CU traits) (e.g., lack of guilt and empathy, shallow 

emotion display and irresponsibility) in children and adolescents are considered a risk factor 

for adult psychopathy (Frick et al., 2014). Even from the preschool age, CU traits can be 

identified and used in clinical settings to describe a subgroup of preschoolers who show 

psychosocial impairment, including conduct problems, difficulties in emotional recognition, 

and aggressive behavior (Frick & Myers, 2018; Kimonis et al., 2016). Among older children 

and adolescents, high CU traits are related to externalizing behavior and can predict greater 

antisocial behavior, criminality, violence, and impulsive behavior in adulthood (Frick et al., 

2014). 

To identify this subset of children and adolescents with CU traits, the Inventory of 

Callous-Unemotional Traits (ICU) (Frick, 2004) is among the most used instruments. The 

ICU was designed to improve certain limitations of the Antisocial Process Screening Device 

(APSD) (Frick & Hare, 2002) by providing a wider range of items to capture CU traits. 

Psychometric research on the ICU has widely focused on the self-reported version and has 

presented evidence for a 3-factor structure so that the 24 items of the ICU can be grouped 

into three subscales (Uncaring, Callousness, and Unemotional) (Essau et al., 2006). However, 

using the self-report ICU total score instead of the three subscale scores is more reliable to 

detect CU traits and shows better predictive and concurrent validity (Kimonis et al., 2008; 

Ray et al., 2016). A meta-analysis has shown high internal consistency and convergent 

validity, as well as validity evidence based on relations to external variables of the ICU total 

score across different samples (Cardinale & Marsh, 2020). This study also reveals that the 

total ICU scores of parent- or teacher-reports are able to predict externalizing behavior, low 

empathy, aggression, delinquency, hyperactivity, and higher psychopathic traits. 
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Although the ICU is widely used to assess CU traits, researchers have only recently 

begun to explore ICU cut-off scores. One explanation for this lack of thresholds might be that 

the ICU was not conceptualized as a categorical diagnostic tool (Kimonis & Goulter, 2017). 

It was rather designed to establish a dimensional description of CU traits (Herpers et al., 

2017). By establishing an empirical cut-off score, the ICU could be used as a screening 

instrument for identifying children and adolescents who show high CU traits and, therefore, 

might be at higher risk of antisocial behavior (Pihet et al., 2015). 

With the introduction of the “Limited Prosocial Emotions” specifier in the diagnosis 

of conduct disorder in the Diagnostic and Statistical Manual of Mental Disorders (5th 

Edition; DSM-5) (American Psychiatric Association, 2013), there is an unmet need for using 

a categorical perspective of CU traits and its corresponding clinical ICU cut-off scores. 

Different approaches to define these cut-off scores have been used. Providing normative data 

for the different informant versions of the ICU is one of them. There are European self-report 

ICU norms for adolescents aged 11 to 17 (Kemp et al., 2019) and for the parent-, teacher-, 

and self-report versions for children and adolescents between the ages of 6 to 18 (Ueno et al., 

2021). There are also parent-report ICU norms in the United States for children aged 5 to 12 

(Bansal et al., 2020). 

Such normative data help to define distribution-based cut-off scores that can be used 

to distinguish children and adolescents with low and high CU traits. To establish them, 

percentiles equal to or above 80 or 90 have been used in different datasets. For instance, in 

Kemp et al.’s (2019) European sample of self-report versions of the ICU, the 95th percentile is 

used as a cut-off, obtaining direct scores between 37 and 41 for boys and 32 and 35 for girls. 

Kumsta et al., (2012) used the 80th percentile of the parent - and self-reported ICU scores 

(direct scores of 46 and 30, respectively) in an adoption study on adolescents to identify high 

CU trait groups. This 80th percentile was also used among a clinical sample of male 
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adolescents using the teacher-report version (direct scores equal to or above 40) (Levy et al., 

2015). Among community adolescents aged 11 to 13, the 94th percentile (direct scores above 

39) for the self-report ICU has been applied as a cut-off to identify high CU traits (Viding et 

al., 2009). 

These studies have mostly explored the parent and self-reported versions of the ICU, 

with resulting cut-off scores for the ICU total score that vary from 36 to 46 for the parent 

version and from 30 to 39 for the self-report version. It is of concern that these studies apply 

the 80th or 90th percentile arbitrarily on the three informant versions of the ICU, without 

taking into consideration the informant of the ICU, type of sample (community, clinical, at-

risk samples), the sex of the children or their age. Likewise, the resulting low/high CU trait 

groups could be very heterogeneous and include a large number of false positives or false 

negatives, depending on the criterion variables that might has been used (Kimonis et al., 

2014; Szabó et al., 2017). 

Therefore, in recent years, there has been growing interest in determining ICU cut-off 

scores following associations with psychological and behavioral outcomes (Kemp et al, 

2021). From this perspective, ICU cut-off scores are established by using an external criterion 

measure which allows identifying not only high CU trait groups but also concurrent 

psychosocial difficulties such as aggression, violent behavior, criminal activity, conduct 

problems, or bullying (Feilhauer et al., 2012; Kemp et al, 2021; Kimonis et al., 2014). For 

example, Kimonis et al. (2014) identified that direct ICU scores of 24 and 27 for mother-

reports and father-reports, respectively, could detect co-occurring high CU traits and high 

conduct problems and predict bullying behavior among children aged 6 to 12 years. 

Focusing on the ICU self-report, Feilhauer et al. (2012) found that a direct score of 26 

could identify high CU traits and discriminate adolescent offenders from the control group. 

To date, only two studies have explored empirical teacher-reported ICU cut-off scores. 
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Docherty et al. (2017) explored the three versions of the ICU (parent, teacher and self-report) 

and found that a cut-off direct score of 33 for the teacher-report version of the ICU could 

predict aggression, violence, and detained status in a mixed sample of community and 

justice-involved adolescents. Similar cut-off scores were found by Kemp et al. (2019) for a 

community sample of youth, with sex-specific empirical thresholds for the teacher-report 

ICU where direct scores between 35-50 in adolescent boys and 35-38 in adolescent girls 

identified high CU traits, conduct problems, and peer-reported meanness. 

These previous studies on ICU cut-off scores indicate that the age and sex of the 

children, type of informant, and even the settings of the study should be taken into 

consideration when establishing the cut-off scores (Carvalho et al., 2018; Kimonis, Fanti & 

Singh, 2014). Therefore, cut-off scores should be sex-specific to provide a valid diagnostic 

approach and guarantee a more efficient intervention strategy (Kemp et al., 2021), for two 

reasons; because the prevalence of CU traits is higher in boys than in girls (Ueno et al., 2021) 

and girls with elevated CU traits show more severe psychosocial difficulties than affected 

boys (Euler et al., 2015). 

Moreover, age-specific cut-off scores are also needed because CU traits may undergo 

changes between childhood and adolescence (Essau et al., 2006). Even though CU traits 

remain rather stable over time on an individual level, there might be fluctuations of normative 

scores of CU traits at different ages on a cohort level. One stream of research has revealed 

that children show higher self-reported ICU scores than adolescents (Carvalho et al., 2018; 

Ueno et al., 2021) whereas, in another study, adolescents scored higher than their younger 

peers (Essau, 2006). As the effect of age needs to be further explored, establishing thresholds 

for different age groups might be crucial to reliably detect high CU traits over childhood and 

adolescence. 
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Gaining insight into the teacher-reported ICU cut-off scores for preschoolers (starting at 

age 3) from community samples is of special interest for different reasons. First, exploring 

the less-studied teacher-report ICU scores will offer further evidence on its validity, putting 

greater emphasis on teachers as informants for CU traits. Preliminary studies have found that 

teachers seem to be more reliable as informants for CU traits than the child or adolescent 

itself (Docherty et al., 2017; Ueno et al., 2021). They have also observed that the teacher-

report ICU scores show better classification accuracy than other informant-reported version 

scores (Kemp et al, 2021). Certain CU traits, for example, indifference about performance or 

difficulties in prosocial behavior, may be identified easier in school settings than in the 

context of the family, implying that teachers may be more aware of these aspects than parents 

or the youth themselves (Ueno et al., 2021). Second, ICU cut-off scores for preschool 

samples have not yet been established, but early childhood is recognized as being a crucial 

developmental period for socio-affective maturity (Carter et al., 2004). Early callous-

unemotional behavior can predict severe psychosocial impairment, aggression, and rule-

breaking behavior in late childhood (Waller et al., 2016). Therefore, providing validated and 

empirical cut-off scores to detect high CU traits from early years could improve the 

diagnostic process and enable clinical practitioners to identify a high-risk group of children 

with difficulties in prosocial emotions. Third, focusing on a community sample can help 

provide valid cut-off scores for the general population, making the questionnaire scores 

useful not only in a clinical context but also in educational settings. 

Finally, this longitudinal study aims to provide meaningful cut-off scores for the 

teacher-rated ICU total score from the preschool age until early adolescence (ages 3-13), 

separately by age and sex. As the literature indicates that early childhood CU traits are 

associated with severe conduct problems (Longman et al., 2016) and oppositional defiant 

disorder (ODD) (Willoughby et al., 2011), ICU cut-off scores will be determined by using 
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developmental trajectories empirically obtained for each of the previous aforementioned two 

measures as external categorial criteria. 

Method 

Participants 

The sample comes from a longitudinal study on risk factors of psychopathology in 

children starting at age 3. The sampling design included two phases which are summarized in 

Figure 1. In the first phase, 1341 families of 2283 (58.7%) children, randomly selected from 

the census of early childhood schools in Barcelona (Spain), agreed to participate (33.6% high 

socioeconomic status (SES), 43.1% middle, and 23.3% low; 50.9% boys). In the second 

phase, a parent-rating of ODD symptoms (8 items) based on the conduct problems scale of 

the Strengths and Difficulties Questionnaire (SDQ) plus additional items from the Diagnostic 

and Statistical Manual of Mental Disorders (4th Edition; DSM-IV) based ODD was used to 

screen children with possible psychological problems. Two groups were finally considered: 

the screening positive group (+) included all children with scores above the 90th percentile on 

the screening measure or with a positive response for any of the eight DSM-IV ODD 

symptoms (n = 417; 49.0% boys) and the screening negative group (-) incorporated a random 

group of children who did not reach the positive criteria (n = 205; 51.2% boys). Both groups 

(n = 622) participated in the longitudinal study.  

The sample used in the present study included 620 children (because there was no ICU 

data for two children) who were assessed yearly from the age of 3 to 13 years (11 assessment 

points). Table 1 shows a description of the available sample at the age of 3 and 13 years.  

SES was assessed according to the Hollingshead Four-Factor Index of Social Status 

(Hollingshead, 1975). This index includes weighted scaled scores of the occupation and 

educational attainment of the mother and father, which were categorized in 5 groups. The 

lowest sample size was found at age 13 when 318 children participated. There were no 

https://www.psychiatry.org/psychiatrists/practice/dsm
https://www.psychiatry.org/psychiatrists/practice/dsm
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differences in sex (p = .630) due to attrition, although the available sample at age 13 had a 

higher SES (p < .001). 

Measures 

The Inventory of Callous-Unemotional Traits (ICU; Frick, 2004) includes 24 items 

that teachers responded to annually using a 4-point Likert-type scale from 0 (not at all true) 

to 3 (definitely true). The ICU total score is the sum of the ratings of all the items, reversed 

when necessary, and higher scores indicate greater CU traits. The total score demonstrated 

good internal consistency (Cronbach’s α in the present sample ranged from .88 to .93 over 

time). 

The Strengths and Difficulties Questionnaire (SDQ) (Goodman, 1997) is a brief 

screening questionnaire for the mental health of children based on five scales of five items 

each (0: not true to 2: certainly true). Teachers completed the questionnaire annually when 

children were between 3 and 13 years old. Different scale scores of the adapted Spanish 

version were used. For oppositional defiant problems (ODP), three items of the conduct 

problems scale of the SDQ were used (temper tantrums, disobedient and spiteful), together 

with five additional items that were included based on the DSM-IV ODD symptomatology 

criteria (annoys, blames, touchy, angry, argumentative). For conduct problems, the specific 

SDQ scale was used. Ordinal alpha values ranged from .91 to .96 for ODP scores and from 

.83 to .91 for conduct problem scores.  

The Diagnostic Interview for Children and Adolescents for Parents of Preschool and 

Young Children (DICA-PPYC; Ezpeleta et al., 2011) is a semi-structured diagnostic 

interview for assessing a set of common psychological disorders according to the DSM-5 

criteria. ODD and Conduct disorder (CD) diagnoses were used to describe the level of 

psychopathology in the sample at ages 3 and 13. 

Procedure 
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This project was approved by the Ethics Committee on Animal and Human 

Experimentation of the author’s institution and follows the ethical standards of the 1964 

Declaration of Helsinki and its later amendments. Families were recruited from schools and 

those who met screening criteria and gave their consent to participate in the study were 

assessed annually by teachers.  

Data Analysis 

The statistical analysis was conducted with MPlus 8.5 and Stata 16. As the sampling 

design was two-stage, all the analyses were weighted by the inverse probability of selection 

in the second phase of sampling. To estimate groups of individual trajectories for direct 

scores of ODP and SDQ conduct problems, Growth Mixture Models (GMM) with one 

process at each time were estimated. The Robust Maximum Likelihood (MLR) estimation 

method was used. The growth models included intercept (I), linear (S), and quadratic trend 

(Q) fitted over the 11 available annual assessments from ages 3 to 13. Time was rescaled to 

0-10, so the first-year assessment (at age 3) represented the intercept (i.e., the basal direct 

score). Models with two growth patterns (trajectories) were obtained for each of the two 

processes. The accuracy of the classification in two trajectories was assessed through 

adequate average posterior probabilities, entropy values equal to or greater than .70, and a 

minimum of 20 participants in each trajectory.  

Receiver operating characteristic (ROC) curves with the two trajectories as criteria 

and the ICU total score at each age as a predictor were estimated separately by sex, and the 

area under the ROC curve (AUC) was obtained. Following Hosmer et al., (2013) a value of 

AUC < .70 is considered non-predictive; AUC from .70 to .80 is considered acceptable; AUC 

from .80 to .90 is considered excellent and AUC > .90 is considered outstanding. The optimal 

ICU total score cut-off was selected as the score that maximizes sensitivity (Se) and 

specificity (Sp) by minimizing the square of the distance between the point (0, 1) on the 
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upper left-hand corner of ROC space and any point on ROC curve, with equals costs for false 

positive and false negative misclassifications (Hajian-Tilaki, 2013). 

Transparency and Openness 

This study follows the Journal Article Reporting Standards for quantitative and 

longitudinal studies and the eight guidelines of the Transparency and Openness Promotion. 

Therefore, we inform that the data, materials, and analysis syntax of this study cannot be 

made publicly available due to ethical restrictions protecting the confidentiality of the 

families involved. Also, the study and the analysis plan were not preregistered. 

Results 

Descriptive Data 

Table 2 shows the mean scores for the ICU total score at each follow-up along 

childhood from 3 to 13 years separately by sex. The mean ICU scores showed fluctuations 

over age and across sex. Focusing on age, the highest mean ICU scores were found at ages 10 

to 13 among boys and at ages 3 and 4 among girls. Focusing on sex, boys’ mean scores 

ranged between 21.5 (age 11) and 24.3 (age 13), whereas girls’ mean scores were 

significantly lower than the boys’ scores, ranging between 17.5 (age 11) and 19.3 (age 3).  

When applying the 80th percentile to establish normative cut-off scores for identifying 

high CU traits (Kumsta et al., 2012), ICU cut-off scores showed age and sex-specific 

variations, with scores ranging between 29 and 36 for boys and between 23 and 27 for girls 

(Table 2). 

Growth Mixture Models 

For each analyzed score (ODP and SDQ-conduct), the 2-trajectory solution (low and 

high) from GMM was selected to act as criterion for estimating ROC curves with the ICU 

total score as predictor. Average posterior probabilities were in the range .90-.97, entropy 

values were in the range .80-.86, and the minimum N was 77 for the high ODP trajectory, all 
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of them indicating an adequate goodness of fit. Figure 2 shows the 2-trajectory solutions for 

the two measures. A reference line with the percentile 75 value has been added to each figure 

to help delimitate low versus high scores. 

Average Sensitivity, Specificity and Predictive Value of ICU Scores for ODP and 

Conduct Problems 

The ICU total score was able to distinguish boys on low vs. high ODP trajectories 

(with average values of AUC = 73.7%; Se = 67.8%; Sp = 69.3%) and conduct problem 

trajectories (with average values of AUC = 73.7%; Se = 67.7%; SP = 69.5%). The optimal 

average cutoff scores fell around a raw score of 26 for both measures (Tables 3-4). 

For girls, the ICU total score was also able to discriminate low vs. high ODP 

trajectories (with average values of AUC = 74.4%; Se = 69.5%; Sp = 72.6%) and conduct 

problem trajectories (with average values of AUC = 74.2%; Se = 69.6%; Sp= 72.1%). The 

optimal average cutoff score fell around a raw score of 22 for both measures (Tables 3-4). 

Age and Sex-Specific Sensitivity, Specificity and Predictive Value of ICU Scores for 

ODP and Conduct Problems 

For ODP trajectories (Table 3), the ICU total score showed acceptable-excellent 

predictability, especially between the ages of 6 to 9 where the AUCs reached their highest 

value, ranging between 75.2% and 81.8% for boys; and between 80.7% and 84.7% for girls. 

The ICU raw total cut-off score at which there was optimal discrimination between belonging 

to a low or high ODP trajectory ranged between 24 and 29 for boys; and between 21 and 27 

for girls (excluding the cut-off of 17 at age 13). The best discrimination was found at age 6, 

when a cut-off score of 28 could identify boys on a high ODP trajectory with an AUC = 

81.8%, providing the best trade-off between Se (72.1%) and Sp (75.4%). For girls, the best 

discrimination was achieved at age 8, when a cut-off score of 23 could discriminate 

belonging to a high ODP trajectory with an AUC = 85.3%, with Se = 78.9% and Se = 77.0%.  
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For trajectories related to conduct problems (Table 4), the ICU total score showed 

acceptable predictability from the ages of 6 to 13 for boys (AUCs between 72.2% and 

79.9%); and excellent predictability between the ages of 6 and 10 for girls (AUCs between 

81.3% and 84.3%). The ICU total score cut-off at which there was optimal discrimination 

between belonging or not belonging to the high conduct problem trajectory ranged between 

22 and 27 for boys (excluding the cut-off of 33 at age 13); and between 20 and 25 for girls 

(also excluding the cut-off of 18 at age 13). The best discrimination was found at age 8, when 

a cut-off score of 27 could identify the boys belonging to a high conduct problem trajectory 

with an AUC = 79.9%, providing the best trade-off between Se (75.9%) and Sp (75.6%). For 

girls, the best discrimination was identified at age 7, when a cut-off score of 24 could 

discriminate females on a high conduct problem trajectory with an AUC = 84.3%, with Se = 

76.9% and Sp = 80.4%.  

Overall, the empirical approach through ROC analysis revealed that average ICU cut-

off scores of 26 for boys and 22 for girls can be of moderate utility for the prediction of high 

trajectories of each of ODP and conduct problems, identifying cases with an average Se of 

66% and Sp of 70% for boys; and an average Se of 69% and Sp of 72% for girls. 

Discussion 

The aim of this study was to provide cut-off scores from preschool age to late childhood 

for the teacher-reported ICU version, separately by age and sex. Our results indicate that the 

discriminative capacity of the ICU total scores between low and high trajectories of each of 

ODP and conduct problem measures is more accurate in mid-childhood (6-9 years) than in 

the developmental extremes of early childhood (3-5 years) or early adolescence (10-13 

years). Even if the ICU score has shown to be a valid tool to assess CU traits in preschoolers 

(Kimonis et al., 2016), this is the first study that has explored early childhood ICU cut-off 

scores. Further research in this early developmental stage is needed to understand how these 
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cut-off scores, the Se, and the Sp of the ICU may vary. More data are available among 

community and delinquency-involved adolescent samples, suggesting that the teacher-report 

ICU cut-off score is allocated around 33 (Docherty et al., 2017; Kemp et al., 2021), which is 

between 7 and 9 points higher than our obtained scores. Also, normative data shows that for 

the teacher-report ICU version, adolescents between 11 and 14 years score higher on the ICU 

than children aged 6 to 10 years (Ueno et al., 2021). These results may suggest that when 

children reach puberty, certain adolescent behaviors (such as rule-breaking, shallow 

emotional display, etc) may be compatible with CU traits. Thus, more CU behaviors are 

observed during adolescence, resulting in higher ICU cut-off scores for youth than for 

children. Consequently, AUC, Se, and Sp of ICU scores may change in adolescent samples, 

as our results indicate. 

The type of informant of the ICU might also be a factor to consider in understanding the 

classification accuracy across ages. Our study focused on the teacher-reported ICU version, 

which is one of the less-studied ICU informant versions. Even though the role of teacher-

student relationships in children with CU traits is only scarcely studied, teachers experience 

children in a school context where punishment insensitivity, impaired reward processing, low 

intrinsic motivation, and low socioemotional abilities can specifically be observed (Allen et 

al., 2018). Therefore, teachers, in comparison to parents, might have a more objective view 

when rating the ICU items as they are in touch with a great variety of children and 

adolescents. For example, in Ueno et al.’s (2021) study on ICU norms, teachers reported 

higher mean ICU scores across age and sex than parents. The same tendency was observed in 

ICU cut-off scores (Kemp et al., 2021) where the empirical teacher-reported ICU cut-off 

score (35) was 12 points higher than the parent-reported score (23). This study also found 

higher classification accuracy in the teacher-report version of the ICU score for conduct 

problems and peer-reported meanness in comparison to the parent- and self-report ICU 
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versions. These findings, together with our preliminary results, indicate that teachers are valid 

informants for CU traits in childhood and adolescence and that the teacher-report ICU 

version should be more widely used in clinical and research settings. This would help to gain 

further evidence on possible differences between parent and teacher-reported ICU versions 

and the different resulting ICU cut-off scores.  

Our study also found sex-specific effects on ICU cut-off scores across age. The fact 

that lower cut-off scores were found among girls is in line with previous research (Kemp et 

al., 2021; Ueno et al., 2021). As girls generally score lower on CU traits than boys (Pihet et 

al., 2015), the current stream of research on CU traits has vastly focused on boys. Knowledge 

of how girls express CU traits is still limited, but preliminary findings show that girls with 

high CU traits engage in more internalizing behavior (depression and anxiety) (Euler et al., 

2015) and show more chronic and severe ODD/conduct disorder trajectories (Kroneman et 

al., 2011) than boys. Interestingly, girls with CU traits might not robustly show a lack of guilt 

or empathy (Pardini et al., 2012), which might be explained by the biological and 

environmental differences between sexes, such as sex-specific brain structure differences in 

areas involving empathy or gender differences in the socialization process, where girls are 

more encouraged than boys to be empathic, caring, and sensitive towards others (Hipwell et 

al., 2007). In line with this hypothesis, Essau et al., (2006) found that the “uncaring” scale 

score of the ICU was not a predictor of problematic behavior in girls, but it was for boys. 

Applied to our results, it is of no surprise that the ICU scores showed lower classification 

accuracy in discriminating each of ODP and conduct problem trajectories when comparing 

girls to boys. Thus, it would be of interest to analyze ICU cut-off scores as predictors for 

internalizing behaviors, separately by sex, to better understand sex differences in CU traits 

together with other socioemotional difficulties such as anxiety or depression. 
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Finally, in our study, the proposed data-driven ICU cut-off scores to define high-risk 

groups of boys and girls are less stringent than when applying normative cut-off scores as, for 

example, the 80th percentile. Using such normative cut-off scores might result in identifying 

a heterogeneous group of children that share similar high CU traits but might differ in other 

characteristics. Therefore, this approach might be more useful in clinical samples to identify 

specifically high CU traits among children who might already have been identified as 

belonging to a high-risk group. But according to our results, when such percentiles are used 

as an ICU cut-off score, we are possibly excluding a group of children that are also 

susceptible to high risk, even though their ICU scores do not reach a “clinical significance.” 

For this reason, using the data-driven approach is especially important for early detection and 

prevention purposes when working with community samples. Because our data-driven 

approach shows lower ICU cut-off scores than using, for example, the 80th percentile cut-off, 

more children with high-risk trajectories could be identified. This larger group of children 

might show greater heterogeneity with probably more comorbidities and other demographic 

risk factors. That would be in line with previous research suggesting that the developmental 

pathways to CU traits are diverse (Frick et al., 2013). Therefore, the empirical ICU cut-off 

scores might be less stringent than the normative thresholds and might also help to detect a 

group of children who are at high risk and might need preventive and therapeutic intervention 

programs. 

Constraints on Generality 

The participants of our study were children from a community sample in Spain. We 

expect our results to generalize to other community sample children with similar 

socioeconomic and cultural backgrounds. A direct replication would follow a community 

sample of children from early childhood to early adolescence using the adapted versions of 
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the used instruments. We have no reason to believe that the results depend on other 

characteristics of the participants, materials, or contexts. 

 This study has notable strengths, such as a large sample size, community 

environment, empirical trajectories used as outcomes, and longitudinal approach of 11 years 

during which multiple teachers reported the children’s development that was used to obtain 

ICU cut-off scores. Also, the study focused on the less-studied teacher-report ICU version, 

and both sexes were analyzed separately to provide more accurate ICU cut-off scores. The 

ROC analysis that was applied to establish empirical ICU cut-off scores is also a strength as 

only a few studies have used this approach (Docherty et al., 2017; Kemp et al., 2021; 

Kimonis et al., 2014), making it a promising field of research. In addition, normative data 

based on the 80th percentile was also presented. Finally, the external criterion was based not 

only on an individual score on certain tests but also on the whole childhood trajectory of two 

different, but somewhat overlapping, constructs of ODP and conduct problems.  

Despite these strengths, the results of this study need to be considered in light of some 

limitations. First, the study only focused on the teacher-report ICU version. As multi-

informant approaches provide a more consistent CU trait assessment and are considered best-

practice (Kimonis & Goulter, 2017), including other-report versions in future studies would 

be of interest. Second, the results might be valid for Spanish children only, and replication 

studies in other countries are needed to confirm the provided ICU cut-off scores. Finally, the 

predictive validity was analyzed through ODP and conduct problem trajectories. Both 

trajectories share three items of the SDQ, therefore, this overlap might explain the similar 

results on AUCs, sensitivity, and specificity. Including criterion variables such as clinical 

diagnoses of conduct disorder, ODD, or hyperactivity could therefore provide specific 

clinical ICU cut-off scores. As our study focused on a community sample, the prevalence of 
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such diagnoses was too low to include them as criterion variables. Further studies on more 

clinical samples might explore this empirical approach in establishing cut-off scores. 

Clinical Implications 

Our research could be a useful aid in CU trait assessments as researchers and clinical 

practitioners could apply the provided ICU cut-off scores to identify a subgroup of children 

with high CU traits and high risk of sustained ODP and conduct problem trajectories, 

especially if the provided cut-off scores have been tested and replicated in other studies. Our 

data-driven approach to establish ICU cut-off scores has resulted in less stringent thresholds 

that might identify a larger group of high-risk children than applying an arbitrary percentile. 

This is important because clinicians should take into consideration that children who do not 

necessarily show clinically high CU traits (e.g., over the 80th percentile) could benefit from 

early detection and prevention of other associated difficulties such as ODP or conduct 

problems. In this sense, working with such a categorial CU trait approach together with the 

dimensional model would be useful to personalize the treatment approach through a deeper 

understanding of specific problematic domains. Moreover, our results suggest that early 

childhood CU trait scores can already detect a subgroup of children in high-risk trajectories 

with moderate accuracy and average Se and Sp between 66% and 72%. These values of Se 

and Sp are important to prevent false negatives or false positives during the diagnostic 

process. In this sense, the developmental window of 6 to 10 years seems to be the most 

accurate for correctly identifying CU traits and ODP or conduct problems, implying clinical 

practitioners should pay more explicit attention when children show CU traits in this phase. 

Finally, CU trait assessments should be based on multi-informant reports, counting on 

teachers as valid informants for identifying CU trait behaviors. 

In conclusion, this is the first study that provides empirical cut-off scores for the 

teacher-report ICU in a longitudinal sample of 3- to 13-year-old children. The provided ICU 
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scores demonstrated the capacity to identify children with high CU traits and ODP or conduct 

problem trajectories with average cut-off scores of 26 for boys and 22 for girls. These 

thresholds might help clinical practitioners in their decision-making process when identifying 

low and high-risk groups of children. However, it should be noted that a final diagnosis 

should never rely on a single test score but rather explore different sources of information. 

Future research should continue to evaluate empirical ICU cut-off scores according to the 

different informant-versions, age, sex, context, and other external criteria.   
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Table 1 

Descriptives of the Sample at Ages 3 and 13 Years 

 Age 3  Age 13 
N 600  318 
Sex (% boys) 50.4  49.8 
SES (%) 
  High 
  Middel-high/Middel 
  Middel-low/Low 

 
35.4 
46.2 
18.4 

  
33.9 
57.6 
8.5 

Ethnia (%) 
  Caucasian 
  Latino 
  Other 

 
91.1 
4.7 
4.2 

  
95.2 
1.5 
3.3 

DSM-5 ODD diagnose (%) 
  Boys 
  Girls 

 
4.9 
9.0 

  
7.9 

11.6 
DSM-5 CP diagnose (%) 
  Boys 
  Girls 

 
1.2 
0.6 

  
0.0 
0.0 

ODP score – M (SD) 
  Boys 
  Girls 

 
3.3 (3.1) 
3.2 (3.2) 

  
3.1 (3.6) 
1.9 (2.8) 

SDQ-Conduct score – M (SD) 
  Boys 
  Girls 

 
2.0 (2.1) 
1.7 (2.0) 

  
1.5 (2.0) 
0.9 (1.5) 

Note. SES: Socioeconomic status. DSM-5: Diagnostic and Statistical Manual of Mental Disorders, 5th Edition. 
ODD: Oppositional defiant disorder. CP: Conduct problems disorder. ODP: Oppositional defiant problems. 
SDQ: Strengths and Difficulties Questionnaire-Conduct problems. 
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Table 2 

Descriptives of ICU Total Score at Each Follow-up Separately by Sex 

  Boys  Girls  Mean comparison 
Age  N M (SD) P80  N M (SD) P80  p 

3  313 23.0 (10.3) 32  307 19.3 (9.4) 26  < . 001 
4  308 22.6 (10.7) 29  301 19.0 (9.4) 27  < . 001 
5  281 21.8 (9.4) 30  283 17.7 (9.3) 25  < . 001 
6  234 23.2 (10.3) 31  230 17.7 (8.9) 24  < . 001 
7  232 22.4 (9.7) 31  237 17.5 (9.3) 26  < . 001 
8  218 22.7 (11.9) 32  211 17.6 (10.3) 25  < . 001 
9  226 22.0 (10.0) 30  219 18.5 (10.7) 27  < . 001 

10  216 23.6 (11.4) 33  213 17.2 (8.4) 23  < . 001 
11  224 21.5 (11.2) 30  232 17.5 (9.8) 25  < . 001 
12  177 22.9 (10.9) 31  188 18.6 (9.9) 27  < . 001 
13  158 24.3 (13.1) 36  160 18.3 (10.1) 27  < . 001 

Note. ICU: Inventory of Callous Unemotional Traits. P80: Cut-off scores for the 80th Percentile.  
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Table 3 

AUC, Cut-off, Sensitivity and Specificity of ICU Total Score to Discriminate Trajectories of ODP Separately by Sex 

  Boys  Girls 

Age  
N High 

trajectory AUC (%) Cut-off Se (%) Sp (%)  
N High 

trajectory AUC (%) Cut-off Se (%) Sp (%) 
3  50 67.7 (62.2;72.9) 27 60.0 67.2  27 65.0 (59.4;70.3) 21 60.0 61.6 
4  50 74.8 (69.5;79.5) 27 63.6 76.4  27 73.7 (68.3;78.5) 21 76.7 64.2 
5  46 69.6 (63.9;74.9) 24 71.2 64.9  24 75.7 (70.3;80.6) 25 61.5 82.6 
6  38 81.8 (76.2;86.5) 28 72.1 75.4  18 81.5 (75.9;86.3) 23 75.0 76.7 
7  37 75.2 (69.1;80.7) 24 76.2 61.5  18 80.7 (75.1;85.5) 24 75.0 78.6 
8  39 79.7 (73.7;84.9) 29 73.8 77.3  18 85.3 (79.9;89.8) 23 78.9 77.0 
9  37 78.8 (72.9;84.0) 26 72.5 69.8  16 84.7 (79.3;89.2) 27 75.0 83.1 

10  35 73.8 (67.3;79.6) 27 72.2 66.3  17 79.8 (73.9;84.9) 22 77.8 76.5 
11  33 72.6 (66.2;78.4) 27 65.7 73.7  23 73.9 (67.8;79.4) 22 66.7 79.1 
12  31 72.1 (64.8;78.7) 25 64.5 64.1  19 58.5 (51.2;65.5) 22 47.4 69.9 
13  27 64.6 (56.5;72.1) 29 53.8 66.2  16 59.1 (51.1;66.8) 17 70.6 49.7 
M   73.7 26.6 67.8 69.3   74.4 22.5 69.5 72.6 

Note. AUC: Area under the ROC curve. ICU: Inventory of Callous Unemotional Traits. ODP: Oppositional Defiant Problems. Se: Sensitivity. Sp: Specificity. 
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Table 4 

AUC, Cut-off, Sensitivity and Specificity of ICU Total Score to Discriminate Trajectories of SDQ-Conduct Separately by Sex 

  Boys  Girls 

Age  
N High 

trajectory AUC (%) Cut-off Se (%) Sp (%)  
N High 

trajectory AUC (%) Cut-off Se (%) Sp (%) 
3  67 68.7 (63.2;73.8) 27 60.3 69.3  31 59.7 (54.0;65.2) 21 55.3 61.6 
4  66 74.8 (69.5;79.6) 26 63.4 74.8  31 68.8 (63.3;74.0) 21 65.8 63.9 
5  61 67.8 (62.0;73.2) 24 65.7 65.7  29 68.1 (62.4;73.5) 25 52.9 82.8 
6  48 77.7 (71.8;82.9) 27 66.1 74.2  21 83.8 (78.4;88.3) 23 80.0 78.5 
7  53 72.2 (65.9;77.9) 24 68.4 62.2  22 84.3 (79.1;88.7) 24 76.9 80.4 
8  49 79.9 (73.9;85.0) 27 75.9 75.6  20 83.6 (77.9;88.3) 22 78.3 76.0 
9  51 74.0 (67.7;79.6) 25 65.5 67.1  19 84.0 (78.5;88.5) 23 81.8 73.1 

10  46 75.3 (68.9;81.0) 27 70.8 68.7  20 81.3 (75.5;86.2) 22 78.3 77.9 
11  45 73.5 (67.2;79.2) 25 69.4 69.8  25 78.8 (73.0;83.8) 20 75.0 74.4 
12  37 75.2 (68.0;81.4) 22 84.6 57.5  21 64.6 (57.4;71.3) 22 54.5 71.2 
13  30 72.4 (64.7;79.2) 33 54.8 80.0  16 59.0 (51.0;66.7) 18 66.7 53.5 
M   73.7 26.1 67.7 69.5   74.2 21.9 69.6 72.1 

Note. AUC: Area under the ROC curve. ICU: Inventory of Callous Unemotional Traits. SDQ: Strengths and Difficulties Questionnaire. Se: Sensitivity. Sp: Specificity.
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Figure 1 

Study Sampling Design and Follow-ups 
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Figure 2 

Trajectories of ODP and SDQ-Conduct Problems Scores  

 

 
Note. Each panel shows the 2 trajectories separately for each measure. 
ODP: Oppositional defiant problems. SDQ: Strengths and Difficulties Questionnaire. P75: 75th Percentile 
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