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Abstract 

In this article we analysed the association between psychopathic traits manifested at early age 

and behavioral problems in adolescents with an extension of correspondence analysis. The used 

technique allows to verify the relationship between row and column variables in a two-way 

contingency table. The data are obtained submitting to a sample of 689 high school students 

two questionnaires: The Inventory of Callous-Unemotional Traits (ICU) and The Strengths and 

Difficulties Questionnaire (SDQ)). Founding has an important pedagogical impact. The 

educational professionals, who spend most of the day with the kids, hardly can identify the 

Callous-unemotional traits but, at same time, could identify easily behavioral problems 

allowing the implementation of early treatments or the use of pedagogical strategies for young 

people that could have a high risk of psychopathic traits. 

Keywords: Correspondence analysis, callous-unemotional traits, behavioral problems, 

psychopathic traits 

1. Introduction 

The last few years have seen a significant increase in literature and research dealing with 

psychopathological disorders in childhood and adolescence (Gritti et al., 2014). Such studies 

are related to understanding the origin of the disorders, how to treat them, how to manage them 

and, last but not least, their strong connection with the development of a serious criminal career. 

Hence, their correct understanding could prevent adult deviance and criminal acts and 

contribute to the well- being of the individual. However, if on the one side such disorders have 

been thoroughly investigated in psychology and psychiatry, on the other side similar studies 

have not been conducted in depth from a pedagogical perspective. Pedagogy is the key to the 
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management of problematic behaviours and to the education (or re-education) of individuals. 

Moreover, learning is one of the principal pedagogical interests thus, incorporating 

psychological and neuroscientific findings about behavioral disorders, could help in didactical 

and educational strategies. Children and adolescents spend most of their time in school 

interacting with teachers and education professionals and this is the context in which conduct 

(and learning) difficulties are more evident. The complications that teachers must face are 

nature multiple and comprehend the duty to deal with, not only the individual with conduct 

problems, but also their peers and the relationship between them. To have an instrument that 

helps to catch the symptoms or alarming behaviors is fundamental. Surely, not all disruptive 

behaviours must be considered pathological. It is appropriate to believe that sometimes a 

pattern of behaviours is considered pathological merely for differencing from the norm and to 

lighten parents and teachers from their responsibilities. 

Many epidemiological studies, furthermore, conducted by Kessler (2005), Merikangas (2010) 

and Polancyzyk (2015) have showed that a large chunk of adolescents (13-25%) might meet 

the criteria for a mental disorder during their lifetime. In particular, behavior problems such as 

oppositional-defiant disorder, conduct disorder, attention-deficit and hyperactivity disorder and 

emotional problems such as anxiety disorders and depression are frequently diagnosed among 

youths. The behavior problems are somehow easier identifiable by an expert teacher and there 

are easy screening tools that can be used for detecting youths who are at high risk for 

developing behavioral and emotional complications. The Strengths and Difficulties 

Questionnaire (SDQ) (Goodman, 1997 and 1999) is a well-validated brief emotional and 

behavioral screening questionnaire for detecting possible mental health problems in children 

and young people that is able to rank, basing on cutoff points, classify subjects as normal, 

borderline, or abnormal. In literature there are various studies that validated this test (Goodman, 

2001; Lundh, Wangby-Lundh, and Bjarehed, 2008; Law and Wolpert, 2014; Hall, Guo, 

Valentine, Groom, Daley, Sayal, Hollis, 2019). 

Correspondence analysis is a descriptive technique that affords to define the relationship 

between qualitative variables, measured in nominal and ordinal scales (Beh 2004). This 

technique, as well as the principal component analysis and factor analysis for quantitative 

variables, simplifies the interpretation of the data even if although some information is missing. 

The use of particular graphs allows the researcher for easy, intuitive reasoning on the 

relationships between the analyzed categories of variables (Kilon and Dębkowska, 2013). The 

correspondence analysis is a method to decompose the Pearson chi-squared statistics by 

defining a system with a small number of dimensions, in which the deviations from the 

expected values are presented. (Bendixen 2003). The aim is to reduce the number of analyzed 

space dimensions by choosing such a low-dimensional subspace in which the chi-square 

distances between points are shown with the best accuracy (Greenacre et Hastie, 1987). 

Interpretation of the correspondence biplot allows researchers to find the diversity within the 

analyzed variables profiles and to highlight the data that give a major contribution to the total 

inertia. 

Here our focus is on studying the association among the psychopathic traits on emotion 
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recognition (callousness, uncaring and unemotional) measured using the Inventory of Callous-

Unemotional Traits (ICU) and the behavioral problems of adolescents (normal, borderline and 

abnormal) measured using Strengths and Difficulties Questionnaire (SDQ). The aim is not to 

make diagnosis but to detect the presence of CU traits and behavioral problems that could be 

related to it, to be able to build effective learning and educational plans. We propose the use of 

correspondence analysis to visualize not simply the association between row categories or 

column categories but above all the correlation between row and column profiles.  

This paper is divided into further five section. A focus on psychopathic traits in section 2. 

Section 3 provides a theoretical description of use of Correspondence analysis. In section 4 are 

showed the results applying the model to the data. Some final remarks are made in section 5. 

2. The callous-unemotional traits 

Psychopathy is a complex phenomenon associate to personality disorder characterized by 

affective, interpersonal, and behavioral characteristics. Recent studies (Levy at al.,2015; Moore 

at al., 2017) have highlighted that psychopathy at a young age, manifests with aggressive and 

violent behaviours and it tends to be relatively stable throughout life. Researchers have called 

these conduct disorders “callous- unemotional traits” (CU) and the theoretical framework from 

which they were thought was initially derived from the concept of psychopathy in adults (Frick 

and Ellis, 1999). Individuals with CU traits can be also characterized, by other un-emotional 

reactions such as the lack of guilt and a limited displays of emotion, and, similarly to the adult 

construct of psychopathy, elements of interpersonal style, such as a failure to show empathy 

and exploitation of others to advance personal interests. CU traits, in general, identify a 

subgroup of individuals with distinctive clinical and neurocognitive characteristics (Blair et al., 

2014). Assuming all these information, it follows that CU traits are considered strong predictors 

of the development of a serious deviant and criminal career (Bergstrøm and Farrington, 2018). 

The Inventory of Callous-Unemotional Traits (ICU) is one of the most widely used 

measurements to assess CU traits (Frick, 2004). 

Starting from these remarks could be reasonable to think that teachers or education 

professionals, although they spend most of the day with the kids, hardly can identify the CU 

traits in students whether they do not use aggressiveness or unproportioned reactions. They 

could be more evident when students seem insensitive to different form of punishment and do 

not show remorse for their bad actions. The possibility to associate these traits to behavioral 

problems is fundamental to early detection of the psychopathy, allowing the implementation 

of early treatments or the use of pedagogical strategies for young people who have a high risk 

of severe conduct disorders. 

To understand the real extent of the problem and to investigate the presence of the CU traits 

even in the very young Italian population and to assess the correlation with the behavioral 

problems, the tests for the detection of callous-unemotional (Frick, 2004) and the well-tested 

Strengths and Difficulties Questionnaire (Vostanis,2006), were administered in two Italian 

high schools. The questionnaires have been submitted to a sample of 689 high school students 

14 to 19 years of age in Veneto and Lazio (two Italian regions of North and South Italy 
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respectively). The sample was diverse in regards to parental educational level but 

representative of families in the school districts. 

In this work, for a more complete study, we explored also the correlations of every single CU 

trait with the two types of problematic behaviours considered in literature: the externalizing 

behaviours (Bishop, Okagbue and Odukoya, 2020) like aggressiveness, impulsivity, and 

control problems and internalizing behaviours (Liu, Chen and Lewis, 2011) like withdrawal, 

anxiety, and depression. The presence of even one of the two types of problematic leads to less 

acceptance by peers and greater social difficulties in the individual. This research has been 

conducted also to highlight possible behavioral differences between gender, geographical 

origin and family situation.  

This paper is, obviously, the first step of a wider project without diagnostic purpose but with 

the aim of detecting the problem and possible strategies to deal with it. 

3. Methodology 

Notation 

Let A(𝑛𝑖𝑗) be a two way-contingency table that cross-classifies N units into I row categories 

and J column categories. Let the cell probability define by 𝑝𝑖𝑗 = 𝑃(𝐼 = 𝑥𝑖 ∩ 𝐽 = 𝑦𝑗) =
𝑛𝑖𝑗

𝑁
, 

where 𝑥𝑖  is the i-th category of I and 𝑦𝑗  is the j-th category of J so that 

∑ ∑
𝑛𝑖𝑗

𝑁
=𝐽

𝑗=1
𝐼
𝑖=1 ∑ ∑ 𝑝𝑖𝑗 =𝐽

𝑗=1 1𝐼
𝑖=1 . Define the i-th row marginal probability 𝑝𝑖∗ = ∑ 𝑝𝑖𝑗

𝐽
𝑗=1  

and the j-th column marginal probability 𝑝∗𝑗 = ∑ 𝑝𝑖𝑗
𝐼
𝑖=1  (Agresti 2002). 

Correspondence analysis 

Correspondence analysis, like the other analytic techniques, determines the strength of 

association between two or more variables in a contingency table. 

In a two-way contingency table, a model for complete independence between rows and column 

variables (Roy and Kastembaum, 1956) is 

𝑝𝑖𝑗

𝑝𝑖∗ ∗ 𝑝∗𝑗
= 1 

In consequence a model for partial dependence can be expressed using a multiplicative 

coefficient 𝛼𝑖𝑗: 

    
𝑝𝑖𝑗

𝑝𝑖∗ ∗ 𝑝∗𝑗
= 𝛼𝑖𝑗                               (1) 

For the model of complete independence 𝛼𝑖𝑗  is equal to 1 for all 𝑖 = 𝑖 … . 𝐼 and 𝑗 = 1 … . 𝐽. 

A classical test to verify whether observations consisting of measures on two variables, 

expressed in contingency table are independent of each other is Pearson chi-squared statistic: 
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𝜒2 = 𝑁 ∗ ∑ ∑
𝑝𝑖𝑗 − 𝑝𝑖∗ ∗ 𝑝∗𝑗

𝑝𝑖∗ ∗ 𝑝∗𝑗

𝐽

𝑗=1

𝐼

𝑖=1

    

By considering equation 1, Pearson chi-squared statistic can be expressed by: 

𝜒2 = 𝑁 ∗ ∑ ∑
(𝑝𝑖𝑗 − 𝑝𝑖∗ ∗ 𝑝∗𝑗)

2

𝑝𝑖∗ ∗ 𝑝∗𝑗

𝐽

𝑗=1

𝐼

𝑖=1

= 𝑁 ∗ ∑ ∑
(𝛼𝑖𝑗 ∗ 𝑝𝑖∗ ∗ 𝑝∗𝑗 − 𝑝𝑖∗ ∗ 𝑝∗𝑗)

2

𝑝𝑖∗ ∗ 𝑝∗𝑗

𝐽

𝑗=1

𝐼

𝑖=1

=

= 𝑁 ∗ ∑ ∑ 𝑝𝑖∗ ∗ 𝑝∗𝑗 ∗ (𝛼𝑖𝑗 − 1)
2

𝐽

𝑗=1

𝐼

𝑖=1

 

and has a Pearson chi-squared distribution with (𝐼 − 1) (𝐽 − 1) degrees of freedom. Of 

course, a small Pearson chi-squared statistic will be achieved when each 𝛼𝑖𝑗 ≈ 1  and is 

consistent with the hypothesis of independence. Pearson chi-squared statistic increases with N, 

to overcome this problem in correspondence analysis we can consider the total inertia of 

contingency table 
𝜒2

𝑁
. 

By decomposing the total inertia is possible identify information that describes the association 

between variables. In correspondence analysis the decomposition normally used is Singular 

value decomposition (SVD).  Eckart and Young in 1936 showed that Pearson ratio can be 

decomposed into components by  

 𝛼𝑖𝑗 = ∑ 𝛽𝑖𝑘𝜆𝑘𝛿𝑗𝑘

𝐾

𝑘=0

                           (2) 

where 𝐾 = (max(𝐼, 𝐽) − 1) is the number of dimensions required to plot the association 

between row and column vectors,  𝛽𝑖𝑘 and 𝛿𝑗𝑘 are respectively the k-th component of i-th 

row score and j-th column score. The elements 𝜆𝑘 are positive and real and are the first K 

singular values arranged in way that: 

𝜆0 = 1 ≥ 𝜆1 ≥ ⋯ ≥ 𝜆𝐾 ≥ 0 

The singular values can be computed trough the equation: 

𝜆𝑘 = ∑ ∑ 𝛽𝑖𝑘𝑝𝑖𝑗𝛿𝑗𝑘

𝐽

𝑗=1

𝐼

𝑖=1

 

and the two singular vectors have the property that ∑ 𝛽𝑖𝑘
𝐼
𝑖=1 𝛽𝑖𝑘′𝑝𝑖∗  and ∑ 𝛿𝑗𝑘

𝐽
𝑗=1 𝛿𝑗𝑘′𝑝∗𝑗  

are both equal to 1 whether 𝑘 = 𝑘𝑖 and 0 otherwise. 

The equation 2, considering the property can be written as: 
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  𝛼𝑖𝑗 = 1 + ∑ 𝛽𝑖𝑘𝜆𝑘𝛿𝑗𝑘

𝐾

𝑘=1

                          (3) 

By considering the previous equation and the orthogonally properties of 𝛽𝑖𝑘 and 𝛿𝑗𝑘, the total 

inertia can be written in terms of singular values: 

𝜒2

𝑁
= ∑ 𝜆𝑘

2.

𝐾

𝑘=1

 

A graphical representation of association between row and column vectors can be given 

plotting the set of singular vectors 𝛽𝑖𝑘 and 𝛿𝑗𝑘 as coordinates into the 𝑘 −th dimension of a 

correspondence plot. In this plotting system the vectors do not consider the strength of the 

relationship between row and column vectors and for this scope is better to use a system of 

standard co-ordinates (Greenacre, 1984) in which the two singular vectors can be defined as: 

𝑓𝑖𝑘 = 𝛽𝑖𝑘𝜆𝑘 

𝑔𝑗𝑘 = 𝛿𝑗𝑘𝜆𝑘 

and have the property that ∑ 𝑓𝑖𝑘
𝐼
𝑖=1 𝑓𝑖𝑘′𝑝𝑖∗  and ∑ 𝑔𝑗𝑘

𝐽
𝑗=1 𝑔𝑗𝑘′𝑝∗𝑗   are both equal to 𝜆𝑘

2  

whether 𝑘 = 𝑘𝑖 and 0 otherwise. Instead of each axis having unit inertias, the k-th principal 

axis has inertia equal to 𝜆𝑘
2 . The  total inertia can be written as: 

 
𝜒2

𝑁
= ∑ ∑ 𝑝𝑖∗𝑓𝑖𝑘

2

𝐾

𝑘=1

𝐼

𝑖=1

                           (4) 

or 

  
𝜒2

𝑁
= ∑ ∑ 𝑝∗𝑗𝑔𝑗𝑘

2 .

𝐾

𝑘=1

𝐽

𝑗=1

                         (5) 

The equations 4 and 5 highlight that co-ordinates close to the origin give a small contribute to 

total inertia and do not contribute much to the variation of the data instead co-ordinates far 

from the origin give a major contribute. The distance between the i-th row or j-th column profile 

respectively from the origin can be computed by considering the Euclidean distance (𝑑2): 

 𝑑𝐼
2(𝑖, 0) = ∑

1

𝑝∗𝑗
(

𝑝𝑖𝑗

𝑝𝑖∗
− 𝑝∗𝑗)

2

= ∑ (∑ 𝑝∗𝑗𝛿𝑗𝑘
2

𝐽

𝑗=1

)

𝐾

𝑘=1

𝐽

𝑗=1

𝛽𝑖𝑘 2𝜆𝑘
2 = ∑ 𝑓𝑖𝑘

2

𝐾

𝑘=1

    (6) 

 

𝑑𝐽
2(𝑗, 0) = ∑

1

𝑝𝑗∗
(

𝑝𝑖𝑗

𝑝∗𝑗
− 𝑝𝑖∗)

2

= ∑ (∑ 𝑝𝑖∗𝛽𝑖𝑘
2

𝐼

𝑖=1

)

𝐾

𝑘=1

𝐼

𝑖=1

𝛿𝑗𝑘 2𝜆𝑘
2 = ∑ 𝑔𝑗𝑘

2

𝐾

𝑘=1

   (7) 
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The equations 6 and 7 clearly show that points far from the origin indicate a deviation from 

complete independence unlike points close to the origin highlight that respectively row or 

column frequencies of the contingency table fit the independence hypothesis well. 

Another advantage of correspondence analysis is the possibility to graphically establish 

whether two profiles of the same variable are similar or not. The squared distance between two 

row profiles 𝑖  and 𝑖′ written in terms of 𝑓𝑖𝑘 and 𝑓𝑖′𝑘is given by: 

𝑑𝐼
2(𝑖, 𝑖′) = ∑

1

𝑝∗𝑗
(

𝑝𝑖𝑗

𝑝𝑖∗
−

𝑝𝑖′𝑗

𝑝𝑖′∗
)

2

=

𝐽

𝑗=1

∑(𝑓𝑖𝑘 − 𝑓𝑖′𝑘)2

𝐾

𝑘=1

 

Similarly, the Euclidean distance between two column profiles 𝑗  and 𝑗′ written in terms of 

𝑔𝑗𝑘 and 𝑔𝑗′𝑘is given by: 

𝑑𝐼
2(𝑗, 𝑗′) = ∑

1

𝑝𝑖∗
(

𝑝𝑖𝑗

𝑝∗𝑗
−

𝑝𝑖𝑗′

𝑝∗𝑗′
)

2

=

𝐽

𝑗=1

∑(𝑔𝑗𝑘 − 𝑔𝑗′𝑘)
2

𝐾

𝑘=1

 

These results highlight that whether, in a correspondence plot, two row or column profiles are 

positioned closely to one another, then are similar else are different. 

In this work the correspondence analysis is used to measure the correlation between a row and 

column profile. For this purpose, it is necessary to use a scaling displayed (the asymmetric 

biplot) in which the weighting of each point is important in determining the contributions made 

by each point to the solution. This approach is based on the scalar products between row and 

column vectors, which depend on the lengths of the vectors and the angles between them rather 

than their interpoint distances. The scope is that to find row points 𝑥𝑖and column points 𝑦𝑗 

such that the scalar products between the row and column vectors approximate the 

corresponding elements of the table as closely as possible. Using the equation proposed by 

Greenacre et Hastie, in 1987, the point plotted on the graph (𝑠𝑖𝑗) are the sum of a scalar 

product in a low-dimensional subspace and a residual “error” term: 

𝑠𝑖𝑗 = ∑ 𝑥𝑖𝑘𝑦𝑗𝑘 + 𝑒𝑖𝑗

𝐾

𝑘=1

 

The biplot is fitted by minimizing the least square errors. 

To appreciate the linkage between the correspondence analysis and the biplot, it is necessary 

to consider the equation (3), that expresses the original data in function of coordinates, and to 

multiply each term for the respective row and column masses: 

𝑛𝑖𝑗

𝑁
= 𝑟𝑖𝑐𝑖 (1 + ∑ 𝛽𝑖𝑘𝜆𝑘𝛿𝑗𝑘

𝐾

𝑘=1

) 
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The mass of each row 𝑟𝑖  or column 𝑐𝑖 reflects its importance in the sample and it is the 

proportion of this row or column in the total of the table respectively. 

The previous equation can be arranged so that the right hand-side is in the form of a scalar 

product: 

 
𝑛𝑖𝑗

𝑁𝑟𝑖𝑐𝑖
− 1 = ∑ 𝑓𝑖𝑘𝛿𝑗𝑘

𝐾

𝑘=1

.                        (8) 

This shows that row asymmetric map, is an approximate biplot of the values on the left-hand 

side of the equation. The ratios 
𝑛𝑖𝑗

𝑁𝑟𝑖𝑐𝑖
 are called contingency ratios and values closer to 1 imply 

that the scalar product equal to zero and thus row and column profiles are approximately 

independent. 

By the equation (8), for the construction of the graph, it is necessary the definition of the axes, 

i.e. to decide whether to analyze the contributions of rows against columns or vice versa. In 

case the contribution of rows to the axes has to be interpreted, the row points are represented 

in standard coordinates (𝑓𝑖𝑘) and the column points in ordinal scores (𝛿𝑗𝑘) multiplied by the 

mass. Similarly, in case in which the contribution of columns to the axes has to be interpreted, 

the column points are represented in standard coordinates (𝑔𝑗𝑘) and the row points in ordinal 

scores (𝛽𝑖𝑘) multiplied by the mass. For easy evaluation, all row and column scores are drawn 

using a vector that joins the origin of axis to its position using the Euclidean distance. These 

vectors in such a plotting system allow both to visualize the association between row or column 

categories (vectors that contribute very little to the solution, are close to the center of the biplot 

and are relatively unimportant to the interpretation, vectors far from origin, instead, give a 

major contribute to the total inertia) and to take in consideration the strength of the relationship 

between the rows and column along the axis, i.e. whether the angle between two arrows is 

acute, then there is a strong association between the corresponding row and column. The 

asymmetric map can be quite unsatisfactory when the total inertia is small, because the profiles 

represented in standard coordinated are concentrated into a small space at the center of the map, 

while the ordinal scores are very far out. 

Tests taken into consideration 

For this part of the research, the tests taken into consideration are the Inventory Callous-

Unemotional (ICU) and the Strengths and Difficulties Questionnaire (SDQ).  

The SDQ is a 25-item screening instrument designed to evaluate social, emotional, and 

behavioral functioning in youth. It is made up of 4 clinical domains plus one: a) hyperactivity-

inattention; b) emotional symptoms; c) peer-relationship problems; d) conduct problems; e) 

prosocial behaviour. Each item is rated on a 3-point Likert scale. The psychometric properties 

of the SDQ have been verified in different cultural and clinical contexts and were found to be 

suitable (Vostanis, 2006). 

The Inventory of Callous-Unemotional Traits (ICU) is a copyright protected 24-item 
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questionnaire, each of which is rated on a four-point scale (0 = not true to 3 = very true), aimed 

at providing a complete assessment of callous and unemotional traits.  These traits have 

proven to be relevant for defining a distinct subgroup group of antisocial and aggressive youth.  

The ICU has three subscales:  Callousness, Uncaring, and Unemotional. It has been developed 

to be auto-administered or to be filled by persons near to the young under assessment (e.g. 

Teachers, parents). In this work the Youth Self- Report (Ciucci, Baroncelli et al., 2014) and all 

the three factors (3F) have been used. The number factors assessed ranges from two to three, 

with varying content (Benesh et al., 2014; Henry et al., 2016). We decided to look for 

correlations of callousness, uncaring, and unemotional factors. Some scholars suggested to use 

two-factor (2F) models, usually including callousness and uncaring factors, ignoring the 

unemotional factor (Moore et al., 2017).  The reason of this omission is that unemotional 

features are considered as not useful for detecting psychopathic traits or externalizing problems. 

We decided to keep also the evaluations of the items 2 and 10 of the ICU, because, even if, as 

underlid by Ciucci and Baroncelli (2013), present a lower correlation in the assessment of 

callous-unemotional traits. 

4. Case study 

In this section, we investigate the relationship between the psychopathic traits (callousness, 

uncaring and unemotional) measured using the Inventory of Callous-Unemotional Traits (ICU) 

and the behavioral problems of adolescents (normal, borderline and abnormal) measured using 

Strengths and Difficulties Questionnaire (SDQ). The investigation of data is carried out 

applying two-way correspondence analysis. The two-way contingency table (Table1) 

summarizes the number of students according to a particular trait of ICU (no_trait, callousness, 

uncaring and unemotional) and the potential diagnosis of SDQ (normal, borderline and 

abnormal).  

Table 1 ICU/SDQ 

 SDQ 

Normal Borderline Abnormal 

 

 

ICU 

No_trait 218 64 46 

callousness 134 60 72 

uncaring 107 44 61 

unemotional 25 13 15 

The association between row and column variables is statistically significant, with Pearson’s 

chi squared statistic equal to 28.071 on 6 degrees of freedom and p-value equal to 9.11e-05 and 

so a complete study using the correspondence analysis is able. All the following figures have 
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been built considering the asymmetric biplot, where the callous-unemotional traits are plotted 

in standard coordinates (red vectors) and the behavioral problems in in ordinal scores (blue 

vectors) and are drawn using a vector that joins the origin of axis to its position. Whether the 

angle between two arrows is acute, then there is a strong association between the corresponding 

row and column. A first general correlation highlights that (figure 1): 

a) individuals with prevalence of callousness have a normal SDQ; 

b) young people with the prevalence of the uncaring trait result borderline in the SDQ; 

c) subjects with a predominance of the unemotional dimension have and abnormal 

SDQ.  

 

 

Figure 1. The asimmetric biplot using students with CU traits 

In tables 2 and 3 are showed the associations obtained applying correspondence analysis 

considering gender and geographical area of students respectively. 

Table 2. Gender influence in ICU and SDQ association 

 SDQ 

 Total Women Men 

 

ICU 

callousness Normal Normal Normal 

uncaring Borderline Borderline Borderline 

unemotional Abnormal Abnormal Abnormal 
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Table 3. Geographical area influence in ICU and SDQ association 

 SDQ 

 Total North South 

 

ICU 

callousness Normal Normal Normal 

uncaring Borderline Borderline Borderline 

unemotional Abnormal Abnormal Abnormal 

The results highlight that there is no gender or geographical influence in the association 

between the psychopathic traits and behavioral problems. 

The variables that seem to affect the correlation are familiar situation (figure 4) 

(divorced/separated parents or united family) and the use of drugs (figure 5). The individuals 

with a separated family unit showed all the CU traits related to borderline or abnormal SDQ 

results. 

  

Figure 4. The asimmetric biplot of familiar situation 

Precisely: individuals with the prevalence of callousness showed a borderline SDQ and those 

with a dominance of the uncaring and unemotional traits result abnormal.  

Individuals who declared to use drugs, in presence of CU traits showed a different correlation 

with behavioral problems different from the association highlights in students who do not use 

drugs: subjects with callousness dominance result related to the abnormal dimension of the 

SDQ, those with a predominance of the uncaring or unemotional trait end up in the borderline 

dimension. 
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Figure 5. The asimmetric biplot of drug use 

 

As already mentioned, in this paper, it is taken also in consideration the relationship between 

the externalizing scale of SDQ and CU traits. 

Most individuals with CU traits get an SDQ that shows externalizing problems. More in detail, 

taking into account each trait it has been observed that the uncaring trait results in an abnormal 

SDQ while the unemotional gives a borderline score (figure 7).  

 

Figure 7. The asimmetric biplot considering the externalizing SDQ using students with 

CU traits 

The externalizing problems are exacerbated by the family variable, by the use of drugs and 

unlike the complete scale of the SDQ also by gender variable. The tables 4,5 and 6 show the 

influence of variables mentioned above in the association between ICU traits and externalizing 
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SDQ. 

Table 4. Drugs influence in ICU and externalizing SDQ association 

  Externalizing SDQ  

 Total No drugs Drugs 

 

ICU 

callousness Normal Normal Abnormal 

uncaring abnormal abnormal Borderline 

unemotional borderline borderline Abnormal / 

Borderline 

Table 5. Family influence in ICU and externalizing SDQ association 

  Externalizing SDQ  

 Total Divorced  United family 

 

ICU 

callousness Normal Abnormal Normal 

uncaring abnormal Borderline abnormal 

unemotional borderline Normal borderline 

Table 6. Gender influence in ICU and externalizing SDQ association 

  Externalizing SDQ   

 Total Women Men 

 

ICU 

callousness Normal borderline Normal 

uncaring abnormal abnormal abnormal 

unemotional borderline normal borderline 

 

Investigating the internalizing scale, we found the same qualitative association highlighted 

between ICU traits and the total SDQ scale (figure 2).  Furthermore, the analysed data showed 
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that also the association between ICU traits and the internalizing behaviours is influenced by 

gender, family situation and drug use.   

5. Conclusions 

Correspondence analysis is a technique that has allowed to describe qualitatively the deviation 

from complete independence between the psychopathic traits on emotion recognition 

(callousness, uncaring and unemotional) measured using the Inventory of Callous-

Unemotional Traits (ICU) and the behavioral problems of adolescents (normal, borderline and 

abnormal) measured using Strengths and Difficulties Questionnaire (SDQ). Graphical 

presentation of the initial results of the survey gives the relationship between the analysed 

variables, which is a good starting point for an in-depth interpretation of the results. This 

technique significantly simplifies the interpretation of correlation between ICU and SDQ, 

giving information on close correlation between CU traits and mental disorders in adolescents. 

Part of our findings confirms what has been previously found in literature: CU traits can be 

found in scholar age too, are prevalent in males and are more correlated to externalizing 

behaviours (Garcia et al., 2018 and the interesting findings of Raschle at al., 2018). The analysis 

of the single traits gave us interesting and unexpected results instead: the callousness has been 

related to a normal SDQ while alarming results have been found in relation to the uncaring and 

the unemotional feature going against a line of research that put in doubt the utility of the 

assessment of the unemotional feature to detect the real presence of the callous-unemotional 

(Moore et al., 2017). The unemotional feature is principally correlated with borderline and 

abnormal SDQ scores and this can mean that individuals with just the callousness trait 

prevalent, could be abler to camouflage behavioral outcomes too.  

The gender influence is resulted relevant in the evaluation of the externalizing and internalizing 

scales but not in the complete scale of the SDQ. This evidence could also reflect precedent 

findings: boys and girls have different ways to manifest CU traits as aggressiveness (Eme, 

2016). This hypothesis finds confirmation, for example, if we consider bullying acts, that are 

done more directly by males than females. The callousness trait, that in males is related to a 

normal SDQ, in females is correlated to and abnormal dimension, when analysing the 

externalizing and internalizing scales.  

Other variables that influence the manifestation of problem/behaviour relate to CU traits are 

the familiar situation and the use of drugs. The family situation is a variable that the young 

individual usually endures and passively accepts and thus can create interior suffering and 

different form of conflict. At in early age, in which the mechanism of the identity construction 

is active, a stable home situation is a fundamental to not make that conflict, and the emotion 

underlying it, going out of control. 

The use of drugs can be related to familiar conflicts too and exacerbate mental and behavioral 

outcomes, compromising the brain functioning long-life. Hence, it is not surprising that 

individuals who assume drugs show a worsening of the manifestation of the callous-

unemotional. Those relations have been found in all our analysis (the relation between the 

complete and the partial scales of the SDQ and the CU traits). 
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There is an increasing number of studies that suggests possible parallelism between callous-

unemotional traits and other emotional deficiencies that require special needs, such as those 

related to autism (Georgiou et al., 2019). We are dealing with young people unable to read their 

emotional code, with judgement difficulties and unable to process negative feedbacks properly. 

It is possible to affirm that those adolescents are not able to read their emotions. They never 

learned (because they weren't taught it?) to link concepts to their feelings, thus they are not 

able to create cognitive connections in order to express themselves. They cannot count on an 

emotional code sufficient to read reality in objective terms. 

It could be hypothesised that even for the development of callous-unemotional traits the early 

relation with the caregiver has a fundamental role (Goulter et al., 2017; Dadds et al., 2019). 

This relation influences the psycho-emotional and educational development of the subject. 

Hence, from a pedagogical perspective, the possibility to associate these traits to behavioral 

problems and to personal situation (gender, familiy’s status and use of drugs) it is fundamental 

to early detection of the psychopathy, thus allowing the use of pedagogical strategies for young 

people who have a high risk of severe conduct disorders.  
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