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Purpose: Our aims were to explore the developmental trajectories of callous–unemotional 

(CU) traits using a growth curve analysis in Italian children with disruptive behavior disorders 

treated with a multimodal intervention, and to test both predictors and distal outcomes of CU 

traits trajectories.

Patients and method: One hundred and sixty-eight children were enrolled, of whom 24 were 

lost in the follow-up and 144 were followed up from ages 8–9 to 14–15 years with four assessment 

points. Patients included 128 males (88.9%) with a mean age of 8.7 years, 96 with oppositional 

defiant disorder (66.7%) and 48 with conduct disorder (CD) (33.3%). The developmental trajec-

tories of CU traits were assessed with the Inventory of Callous–Unemotional Traits (ICU).

Results: Our findings revealed that CU features were likely to fit a quadratic model from 

childhood to adolescence. The CU traits tended to decrease during childhood, with stabilization in 

adolescence and a significant variability in the growth curves. Pretreatment CD and higher levels 

of externalizing behavioral problems were associated with higher level of CU traits at baseline, 

whereas positive parenting was associated with lower levels. No significant effects were found for 

all the other predictors (socioeconomic status, negative parenting, combined pharmacotherapy). 

Regarding outcomes into adolescence, both higher levels of CU traits at the baseline and a lower 

decrease of CU traits across time points predicted a higher risk of CD diagnosis, and higher rate 

of referrals to mental health services and of substance use. Furthermore, pretreatment CD and 

negative parenting predicted a higher risk of substance use into adolescence.

Conclusion: Our findings suggest that a close monitoring of CU traits in referred children with 

disruptive behavior disorders may help to detect the patients at higher risk of poor outcome.

Keywords: conduct disorder, oppositional defiant disorder, callous–unemotional traits, 

aggressive behavior, child psychiatry, psychopathy

Introduction
Disruptive behavior disorders (DBDs) are severe mental disorders involving deficits 

in regulating emotions and behavior. Given the high heterogeneity of DBD symptoms, 

disentangling DBD subtypes according to clinically meaningful psychopathological 

dimensions can improve the clinicians’ diagnostic, prognostic, and therapeutic abilities. 

Callous–unemotional (CU) traits are the childhood precursors of the affective dimen-

sion of psychopathy, and define a subgroup of DBD youths, in terms of etiological risk 

factors and psychopathological features.1–3 Children with CU traits show lower levels 

of social competence skills,4 and adolescents with CU traits and conduct disorder (CD) 
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are consistently at higher risk of behavioral and contextual 

problems.5 Children with a DBD diagnosis and higher levels 

of CU traits have an increased risk of maintaining disruptive 

behavior over time,6 with higher costs for the community.7

Based on this evidence, CU traits have been included in 

the Diagnostic and Statistical Manual of Mental Disorders, 

Fifth Edition (DSM-5) as part of a new specifier in the 

diagnostic criteria of CD.8 To fit the criteria for this CD 

specifier, patients must present at least two features among 

the following: lack of remorse or guilt, callousness–lack 

of empathy, unconcern about performance, and shallow 

or deficient affects.8 These features must be present for at 

least 12 months, in more than one relationship and setting, 

according to multiple sources of information. Previous 

studies suggested that CU traits are relatively stable across 

childhood, and from childhood to adolescence.9 Overall, 

estimates of CU traits stability were comparable to those 

reported for other psychopathological constructs.10

Several studies investigated the stability of CU traits 

using person-centered approaches. These studies explored 

the relationships between variability of CU traits over time 

and negative distal outcomes. Fontaine et al,11 using teachers’ 

rating of CU traits in a large sample of community chil-

dren, found that a significant decrease in CU traits across 

development was more common than an increase, and they 

highlighted that children with high or increasing levels of CU 

traits presented worst outcomes at 12 years. Baskin-Sommers 

et al,12 using self-reported rating of CU traits in a high-risk 

adolescents sample, indicated that the “high” CU traits 

trajectory, particularly in the presence of elevated levels 

of conduct problems, was related to higher violence and 

substance use, over and above a variety of environmental 

risk factors among at-risk male adolescents. Klingzell et al13 

investigated joint trajectories of CU traits during early 

childhood in a community sample using parents’ reported 

data, and found a close relationship between CU traits and 

change in conduct problems. Salihovic et al14 explored the 

stability of psychopathic traits (including CU traits) in a 

sample of low-risk adolescents, and found that adolescents 

with persisting high levels of CU traits also maintained 

the highest levels of delinquency. Recently, Hawes et al15 

collected parents’ and teachers’ reported data on a cohort 

of boys with an oversampling of youth exhibiting elevated 

conduct problems. Their data suggested that, in a sample 

of high-risk children, the levels of CU traits predicted the 

development of the interpersonal/affective features of adult 

psychopathy. Byrd et al16 examined distinct patterns of CU 

traits across childhood and adolescence in an at-risk sample 

of boys, using teachers’ reported data of CU traits. According 

to their findings, boys in the early-onset chronic group were 

characterized by the highest number of risk factors. Ezpeleta 

et al17 examined the course of CU traits in a longitudinal 

community sample of preschoolers, using parents’ and teach-

ers’ rating of CU traits. They found that CU traits predicted 

worse outcomes, especially when associated with anxious 

problems in children.

Besides investigating CU traits trajectories, several previ-

ous studies highlighted the role of several predictors in shaping 

CU traits trajectories.18,19 All the previous studies indicating 

CU traits as a primary target of intervention were based on 

community or at-risk samples. In these samples, as well as 

in forensic samples, it is usually difficult to gather reliable 

information about any kind of intervention received by the 

participants. We aimed to extend the exploration of predictors 

of levels of CU traits from the epidemiological to the clini-

cal realm. To date, there is no information about the stability 

of CU traits and the severity of distal outcomes in clinical 

samples using a person-oriented approach such as growth 

curve modeling.1 Moreover, from a clinical standpoint, it is 

important to test whether the effects of CU traits on outcomes 

are affected by other clinical characteristics. Different predic-

tors may play a specific role and load differently in severely 

impaired patients compared to community samples.

We also investigated whether CD diagnosis and combined 

pharmacotherapy during childhood may affect CU traits 

trajectories or predict adolescent outcomes. It is established 

that CD diagnosis is associated with higher levels of CU 

traits,20 and with worse long-term prognosis, such as sub-

stance abuse or need for mental health assistance.21 Adding 

pharmacotherapy among the predictors may help to test a 

possible effect of medications on CU traits trajectories,22 and 

control for the effect of drugs on outcomes.23

In addition, we extended the exploration on possible pre-

dictors of distal outcome, by including parenting24 and socio-

economic status (SES).25 Understanding the role of specific 

parenting components in CU traits trajectories may be relevant 

for identifying possible treatment strategies for children with 

DBDs and high levels of CU traits. Several studies have 

examined the influence of parenting on the development of 

CU traits. Harsh parenting practices have been associated with 

behavioral problems in youths with low levels of CU traits;26 

however, previous studies indicated that parenting might 

directly promote CU traits themselves.27 Previous studies 

suggested that parental warmth might be the parenting dimen-

sion more negatively associated with high and stable levels of 

CU traits in children.28,29 On the contrary, Viding et al4 found 

that parenting is not a predictor of the levels of CU traits in 

children. However, more studies are needed to test the unique 
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effect of different aspects of parenting (negative or positive) 

in predicting CU traits trajectories in a clinical sample.

In a previous pilot study, we used the Antisocial Process 

Screening Device (APSD) parent report to investigate trajecto-

ries of CU traits in DBD children who had received multimodal 

treatment and were followed up until adolescence.28 Through 

a latent growth curve model, we found that CU traits tended to 

decrease until adolescence, with subsequent stabilization, and 

that a slower decrease of CU traits was related to more severe 

outcomes during adolescence. However, the study presented 

several limitations, particularly the relatively small sample 

size (N=59) and the use of APSD CU subscale thr psycho-

metric proprieties of which are not strongly validated.30

In the current study, we analyze the latent growth curves 

of CU traits in a larger sample (N=144) of referred children, 

using a self-report measure, the total score from the self-report 

Inventory of Callous–Unemotional Traits (ICU) (Frick PJ. 

The Inventory of Callous-Unemotional Traits. Unpublished 

rating scale. The University of New Orleans; 2003). We main-

tain that this self-report measure may be a more sensitive 

instrument to investigate CU traits within research conditions 

of complete confidentiality.31 The ICU is characterized by 

acceptable internal consistency, as well as by an easier trans-

lation of its items in the DSM-5 CU specifier, as they were 

used in the secondary data analyses that guided the DSM-5 

specifier formation.32 Furthermore, the four DSM-5 criteria 

symptoms for the specifier were based on the original four 

items that guided the item pool for developing the ICU.

The main aim of this study was to determine the trajectory 

of the self-report CU traits in patients with DBDs during a 

1-year multimodal treatment period (children aged 8–9 years 

of age) and at two follow-ups up until adolescence (ages 14–15 

years), in order to explore the changeability of CU traits. We 

also explored the ability of the time-invariant predictors at 

baseline to predict the intercept and change components, as 

well as the ability of the intercept and change components 

to predict the time-invariant outcomes into adolescence. 

Predictors included CD diagnosis, levels of externalizing 

behavioral problems, parenting variables, and combined 

pharmacotherapy. We hypothesized that high and persistent 

CU traits from childhood to adolescence are associated with 

poorer outcomes. Selected negative outcomes in adolescence 

were diagnosis of CD, degree of substance use, and frequency 

of mental health referrals during the previous 12 months.

Methods
Participants and procedure
This study is based on a sample of patients referred to our 

psychiatric hospital. Child psychiatrists interviewed children 

and parents, using the Schedule for Affective Disorders and 

Schizophrenia for School-Age Children Present and Lifetime 

Version (K-SADS-PL).33 The Wechsler Intelligence Scale 

for Children – third edition33 was used to evaluate IQ. One 

hundred and sixty-eight children met the following inclusion 

criteria: 1) main diagnosis of oppositional defiant disorder 

(ODD) or conduct disorder (CD) according to K-SADS-PL;34 

and 2) a full-scale IQ of 85 or above. Of the patients who met 

the inclusion criteria, 24 were lost in the follow-up and the 

remaining 144 were included in the study. These patients, 

with a mean age of 8.7 years, included 128 boys (88.9%) 

and 16 girls (11.1%), 96 (66.7%) with ODD, 48 (33.3%) 

with CD, and 30 (20.8%) with comorbid attention-deficit/

hyperactivity disorder, and were assessed at each follow-up. 

Regarding family SES, assessed with the Hollingshead and 

Redlich categories,35 39 (27.1%) of the families had low SES, 

71 (49.3%) had medium SES, and 34 (23.6%) had high SES. 

No significant differences were found from attrition analysis 

in age, gender, diagnosis ratio (ODD/CD), SES, and level 

of CU traits between those who dropped out and those who 

completed the treatment.

Children received a psychotherapeutic intervention 

based on cognitive behavioral techniques. All the children 

started the treatment when they were 8–9 years old, and for 

all the children, the treatment lasted 15 months. Treatment 

was organized in weekly sessions, and included individual 

psychotherapy for children and individual parent training. 

Individual therapy was focused on teaching children to 

improve self-control, problem-solving skills, and perspective 

taking. We used the following evidence-based practices to 

reach these goals: goal setting, modeling, positive reinforce-

ments, anger coping techniques, role playing, and homework. 

During individual parent training, strategies (such as correct 

use of prize, response cost, ignoring, and time-out) were intro-

duced. The average child and parent attendance rate in the 

current sample was 87%. Several measures were adopted to 

assure the best clinical standard: 1) therapists attended official 

training in cognitive behavioral psychotherapy; 2) therapists 

attended supervision meetings with a certified cognitive 

behavioral psychotherapy supervisor; and 3) a weekly staff 

meeting, based on case reviews, was performed in order to 

complete a checklist of objectives delivered within sessions 

and to monitor treatment adherence. All the therapists involved 

in the current study had a master’s degree in psychology and 

attended official training in psychotherapy, as required by the 

Italian law. Forty-eight patients (33%) received an additional 

pharmacotherapy: 20 methylphenidate, 18 an antipsychotic 

(AA), and 10 a mood stabilizer (STAB).
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The participants were 8–9 years old at the first evaluation 

point, and they were 14–15 at the last evaluation point. 

We tested children and parents at Time (T) 1=ages 8–9 

(pretest), T2=18 months after the pretest (posttest 1), 

T3=34–36 months after the pretest (posttest 2), and T4=70–72 

months after the pretest (posttest 3). All subjects (children and 

parents) gave written informed consent in accordance with 

the Declaration of Helsinki. The protocol was approved by 

the Ethical Committee of IRCCS Fondazione Stella Maris.

Measures
child diagnosis
We used the K-SADS-PL which is an interview according 

to Diagnostic and Statistical Manual of Mental Disorders, 

Fourth Edition36 that explores the presence or absence of each 

of the symptoms in different psychiatric syndromes. Trained 

child psychiatrists with specific experience in adolescent 

psychiatric disorders administered the clinical interview to 

the child and to the mother.

inventory of callous–Unemotional Traits
It is a 24-item measure administered to patients at four time 

intervals during the study, and designed to assess CU traits in 

youth (Frick PJ. The Inventory of Callous-Unemotional Traits. 

Unpublished rating scale. The University of New Orleans; 

2003). The total score of ICU – self report was used to evalu-

ate CU traits in children across time in the current sample. 

Patients were asked to indicate how much they agreed with 

every item (eg, The feelings of others are unimportant to me, 

I try not to hurt others’ feelings; I hide my feelings from oth-

ers), using a 4-point Likert-type scale, from not at all true (0) 

to definitely true (3). In Italian preadolescents, a three-factor 

model (callousness, uncaring, and unemotional) loads on a 

general callous–unemotional factor.37 The internal reliability 

of the total CU scale in the current sample was 0.74 at T1, 0.75 

at T2, 0.71 at T3, and 0.78 at T4 (Cronbach’s alpha).

Pretreatment predictors
All of the following measures were assessed at baseline.

categorical diagnosis
We used the clinical interview K-SADS-PL.34 The rate of 

patient–parent K-SADS diagnosis agreement was 89%. The 

predictor was the presence of a pretreatment CD diagnosis.

externalizing behavioral problems
We used the externalizing domain of the Child Behavior 

Check List38 completed by parents. The reliability coefficient 

(Cronbach’s alpha) was 0.83.

Negative or positive parenting practices
The Alabama Parenting Questionnaire (APQ)39 – mother 

report was used to evaluate parenting practices with 

five subscales: parental involvement, positive parenting, 

poor monitoring/supervision, inconsistent discipline, and 

corporal punishment. Items (eg, You have a friendly talk 

with your child; You praise your child; Your child is not 

punished when he/she has done something wrong) are 

rated on a 5-point Likert scale, ranging from 1 (never) 

to 5 (always). We derived two parenting composites: a 

positive parenting composite, including the APQ parental 

involvement and positive reinforcement subscales; and a 

negative parenting composite, including APQ inconsistent 

discipline and corporal punishment subscales.40 In the cur-

rent study, we used these two components as predictors. 

The reliability coefficients (Cronbach’s alpha) were 0.85 

for positive parenting composite and 0.82 for negative 

parenting composite.

socioeconomic status
The Hollingshead and Redlich categories35 define five class 

levels, considering education and occupation of the family, 

as well as location of the family place of residence.

Use of pharmacotherapy
We used clinical records report on the use of psychophar-

macological intervention. The predictors were the different 

types of pharmacological treatment that were prescribed. 

Each type of pharmacological treatment was a dichotomous 

variable.

adolescence outcome measures
All of the following measures were assessed at the final 

assessment point.

categorical diagnosis
We used the clinical interview K-SADS-PL.34 The interview-

ers were blind to the objectives of the current research. The 

rate of child–parent K-SADS diagnosis agreement was 86%. 

CD diagnosis was used as a measure of adolescent outcome 

(dichotomous variable).

substance use
The Substance Abuse Prevention (CSAP) Student Survey 

is a 14-item self-report questionnaire.41 Self-report survey 

assessments of youths’ substance use have been found to be 

reliable and valid.42 The CSAP items measure patients’ use 

of alcohol, tobacco, or marijuana in the past month, and they 

were aggregated to produce the outcome measure.
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referrals to mental health services
At the adolescence follow-up, clinicians interviewed parents 

about the frequency with which they had used mental health 

services: “How many times during the last 12 months did 

you refer to a hospital or day treatment unit for behavioral 

or emotional problems of your child?”

statistical analyses
Two models were tested and compared with each other: 

a linear model and a quadratic model. A linear model assumes 

that the development of CU traits is linear across time and 

represents a constant change over time (ie, CU traits would 

decrease or increase constantly across time). A quadratic 

model assumes that the development is not linear (ie, CU 

traits would decrease or increase for certain groups of individ-

uals after a period of decrease or increase). In all the models 

tested, we defined the intercept as CU traits at age 9, and the 

factor loadings for the slope were set to 0, 1, 2, and 4. Then, 

a conditional model was estimated where the unconditional 

model was extended including the main effects of time-in-

variant variables and the outcomes in adolescence. The latent 

growth factors with significant variability around the mean 

were regressed on the background variables, and the outcome 

constructs were simultaneously regressed into the CU traits 

intercept and the CU traits linear and quadratic slope factors, 

as well as all the predictors. Table 1 shows the descriptive 

variables of our sample. All the analyses were conducted 

using Mplus 7.43 Maximum likelihood estimator was used. 

To avoid bias due to the limited attrition in the sample, we 

estimated all models using the direct maximum likelihood 

procedure available in Mplus. Model fit was evaluated using 

the maximum likelihood ratio test statistic (χ2), the root mean 

square error of approximation (RMSEA), and the compara-

tive fit index (CFI). Recommended cutoff points for these 

measures are 0.0844 or 0.0643 for RMSEA, and 0.95 for CFI.45 

The estimation and the prediction of longitudinal develop-

ment of CU traits trajectory were analyzed through the latent 

growth curve model.46 This model can be extended in order to 

evaluate whether individual variability of intercept and slope 

can be predicted by a set of explanatory variables.

Results
Unconditional latent growth curve
We tested a linear model, but the model did not fit the data 

well (χ2 (5, N; 144)=109.048; P,0.001; RMSEA=0.380; 

CFI=0.650). Therefore, we tested a quadratic model and 

the model fit the data well (χ2 (1, N; 144)=0.163; P=0.69; 

RMSEA=0.000; CFI=1.00). There was a significant mean of 

the intercept (intercept mean=28.134; SE=0.49; t=57.239; 

P,0.001), indicating that the overall group reported a positive 

average starting point at age 9, and a significant variance of 

the intercept (intercept variance=22.554; SE=4.664; t=4.856; 

P,0.001), reflecting interindividual variability around this 

mean group. The mean of the slope was significant and 

negative (linear slope mean=-4.933; SE=0.431; t=-11.451; 

P,0.001), showing on average a tendency to linearly decrease 

across time. A significant variance of the slope was found 

(linear slope variance=13.065; SE=4.783; t=2.731; P,0.001), 

showing interindividual variability in growth over time. The 

Table 1 Descriptive variables

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

 1. cU T1 1.00
 2. cU T2 0.79 1.00
 3. cU T3 0.69 0.89 1.00
 4. cU T4 0.45 0.47 0.55 1.00
 5. ses -0.03 -0.04 -0.04 0.01 1.00
 6. cD diagnosis T1 0.30 0.29 0.35 0.04 0.12 1.00
 7. externalizing T1 0.33 0.29 0.31 0.30 -0.08 0.25 1.00
 8. aa 0.11 0.08 0.01 0.18 0.08 -0.03 0.04 1.00
 9. MeTh 0.00 0.00 0.04 0.03 -0.21 0.04 0.07 -0.16 1.00
10. sTaB 0.21 0.21 0.23 0.07 -0.07 0.22 0.11 -0.10 -0.09 1.00
11. Positive parenting -0.42 -0.51 -0.46 -0.43 0.04 -0.10 -0.12 -0.09 0.01 -0.25 1.00
12. Negative parenting -0.01 0.02 -0.03 0.07 -0.01 -0.18 0.05 -0.05 -0.01 0.03 -0.16 1.00
13. cD diagnosis T4 0.46 0.48 0.58 0.48 0.18 0.38 0.16 0.09 -0.13 0.28 -0.30 -0.01 1.00
14. substance use T4 0.35 0.57 0.62 0.66 0.08 0.24 0.15 0.23 -0.05 0.08 -0.37 0.12 0.53 1.00
15. Mh T4 0.10 0.08 0.13 0.44 0.13 0.00 0.16 0.36 0.08 -0.01 -0.15 0.10 0.14 0.35 1.00
Mean 27.583 23.974 21.545 23.024 2.826 1.252 70.159 0.159 0.121 0.056 58.617 21.052 0.103 5.917 0.171
sD 5.38 6.11 6.32 6.58 0.70 0.43 4.79 0.036 0.033 0.023 5.61 3.27 0.33 2.38 0.388

Notes: Time (T) 1= ages 8–9 (pretest), T2=18 months after the pretest (posttest 1), T3=34–36 months after the pretest (posttest 2), and T4=70–72 months after the 
pretest (posttest 3).
Abbreviations: aa, antipsychotic; cD, conduct disorder; cU, callous–unemotional; MeTh, methylphenidate; Mh, referrals to mental health services; ses, socioeconomic 
status; sTaB, mood stabilizer.
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correlation between latent intercept and linear slope was not 

significant (r=-0.14; SE=3.802; t=-0.037; P=0.971). Finally, 

the mean of the quadratic factor was significant and positive 

(quadratic slope mean=0.904; SE=0.103; t=8.773; P,0.001), 

with a significant variance (quadratic slope variance=0.774; 

SE=0.259; t=2.998; P,0.010), showing on average a ten-

dency to upturn from T3 to T4 beyond what is predicted by 

the linear decrease. In summary, CU traits showed significant 

decrease with the decrease becoming significantly less over 

time (the negative slope becomes less and less over time, until 

it becomes slightly positive for the last interval from T2 to 

T4, as shown in Figure 1).

growth model with time-invariant 
predictors at T1 and outcomes in 
adolescence
In the conditional model, the growth factors with significant 

interindividual variability around the mean were regressed 

on all the predictors described above, and the outcomes (CD 

diagnosis, risk of using substances, and rate of referrals to 

mental health services) were regressed on growth factors 

and on all the predictors (Table 2). The model fit the data 

well (χ2 (11, N; 115)=23.154; P,0.05; RMSEA=0.078; 

CFI=0.982). Results showed that CD diagnosis was signifi-

cantly related to the intercept and to the quadratic factor. 

In particular, the diagnosis of CD predicted higher levels 

of CU at T1 and a lower tendency to upturn from T3 to T4, 

beyond what is predicted by the linear decrease. External-

izing levels at T1 were related to the intercept factor: higher 

level of externalizing symptoms predicted a higher CU trait 

at T1. We found a relationship between positive parenting 

and CU trait at T1, indicating that higher levels of positive 

parenting at T1 are associated with lower levels of CU traits 

at T1. Other predictors were not significant (SES, negative 

parenting component, pharmacotherapy).

Regarding the outcomes, findings indicated a significant 

role of intercept, linear slope, and quadratic slope in predict-

ing CD diagnosis at T4 and substance use at T4, indicating 

that higher levels of CU traits at T1, a lower decrease from 

T1 to T3, and a higher upturn from T3 to T4 predicted a 

higher risk of CD diagnosis at T4 and of substance use at T4. 

Furthermore, results showed a significant role of linear slope 

and quadratic slope in predicting risk of referring to mental 

health services into adolescence, indicating that a lower 

decrease from T1 to T3 and a higher upturn from T3 to T4 

predicted a higher probability of being referred to mental 

health services into adolescence. The presence of pretreat-

ment CD diagnosis predicted the possibility of a CD diagno-

sis and of substance use in adolescence. Higher use of AA at 

T1 predicted a higher probability of being referred to mental 

health services into adolescence, and higher use of STAB 

predicted a higher possibility of a CD diagnosis. Higher 

levels of negative parenting at T1 predicted a higher level of 

substance use in adolescence. Finally, the model explained 

49% of the variance of CD diagnosis outcome, 71% of the 

variance of risk of substance use outcome, and 35% of the 

variance of rate of referrals to mental health services.

Table 2 conditional model with time-invariant predictors and 
outcomes

Predictors Intercept
Beta (SE)

Linear slope
Beta (SE)

Quadratic slope
Beta (SE)

ses -0.204 (0.64) -0.264 (0.589) 0.109 (0.154)
cD diagnosis 2.037 (1.080)a 1.685 (0.996) -0.613 (0.261)b

externalizing T1 0.260 (0.094)b -0.038 (0.087) 0.016 (0.023)
aa 1.200 (1.217) -0.488 (1.121) 0.208 (0.221)
MeTh -0.115 (1.381) 0.150 (1.284) 0.029 (0.340)
sTaB 1.405 (2.202) 0.266 (1.851) -0.182 (0.478)
Positive parenting -0.368 (0.084)c -0.119 (0.078) 0.023 (0.021)
Negative parenting 0.048 (0.143) -0.032 (0.134) 0.009 (0.036)

Predictors CD_T4
Beta (SE)

Substance
Beta (SE)

MH (SE)

ses 0.070 (0.038)a 0.106 (0.229) 0.074 (0.049)
cD diagnosis 0.171 (0.068)b 1.015 (0.413)b 0.028 (0.089)
externalizing T1 0.007 (0.006) -0.055 (0.037) 0.005 (0.008)b

aa 0.020 (0.077) 0.799 (0.468) 0.346 (0.101)c

MeTh -0.111 (0.087) -0.457 (0.528) 0.187 (0.115)
sTaB 0.225 (0.112)a -0.447 (0.687) 0.071 (0.147)
Positive parenting 0.004 (0.006) 0.011 (0.037) -0.001 (0.008)
Negative parenting -0.001 (0.010) 0.117 (0.060)a 0.011 (0.013)
intercept 0.036 (0.007)c 0.243 (0.042)c 0.012 (0.008)
linear slope 0.096 (0.022)c 1.235 (0.146)c 0.097 (0.029)c

Quadratic slope 0.316 (0.077)c 3.725 (0.479)c 0.423 (0.102)c

Notes: Values are unstandardized estimates. aP,0.05; bP,0.01; cP,0.001. Time (T) 
1= ages 8–9 (pretest); T4=70–72 months after the pretest (posttest 3).
Abbreviations: aa, antipsychotic; cD, conduct disorder; MeTh, methylphenidate; Mh, 
referrals to mental health services; ses, socioeconomic status; sTaB, mood stabilizer.

Figure 1 sample and estimated means for the cU traits trajectory.
Notes: Time (T) 1= ages 8–9 (pretest), T2=18 months after the pretest (posttest 1), 
T3=34–36 months after the pretest (posttest 2), and T4=70–72 months after the 
pretest (posttest 3).
Abbreviations: cU, callous–unemotional; inventory of callous–Unemotional Traits.
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Discussion
At a clinical standpoint, the most important finding from the 

current study is that, in the context of mental health services, 

it is important to monitor the levels of CU traits in children 

with a DBD diagnosis, in order to detect the patients at 

higher risk of poorer outcome. Furthermore, CU traits may 

present a decreasing trajectory after an intensive treatment 

program. A primary reason for extending the construct of 

psychopathy from adults to youths is an increased possibility 

for an early and timely identification of its precursors, with all 

the possible diagnostic and prognostic implications.8 In this 

perspective, longitudinal studies with clinical samples of 

children with severe behavioral disorders are crucial. Further-

more, understanding whether CU traits are affected by other 

children’s characteristics could be relevant to improve our 

treatment targets and strategies, as well as to plan possible 

prevention strategies. The present study provides clinically 

relevant data regarding possible trajectories of CU traits, 

investigated in children with a DBD diagnosis and treated in 

a hospital for child and adolescent psychiatry. Consistently 

with our previous report,28 the present study indicates that 

CU traits in youth receiving a specific intervention tend to 

decrease during childhood (across 1 year of treatment and 

the first year of follow-up), with a slowdown (“stabiliza-

tion”) during adolescence (between 12 and 15 years). Other 

studies support the notion that levels of CU traits may tend 

to decrease after children have received intervention.47–50 

However, in our sample, we found a significant variability 

in the growth curves of CU traits. Our study shows that, in 

referred and treated children with DBDs, CU traits trajecto-

ries over time predict severe outcomes in early adolescence. 

Children with a DBD diagnosis and a minor decrease of CU 

traits, compared to those who showed a greater decrease, 

were at increased risk for CD diagnosis, substance use, and 

referral to mental health services during adolescence. These 

findings are consistent with previous studies, indicating that 

children with persistent elevated levels of CU traits during 

childhood are at higher risk of worse adolescent outcomes, 

compared with children with lower or decreasing levels 

of CU traits.51–55 We controlled the CU effects on distal 

clinical outcomes for the levels of other DBD characteristics 

associated with more severe conditions (CD diagnosis, levels 

of children’s externalizing behavioral problems, lower SES, 

negative parenting). At a clinical standpoint, it is important 

to note that the levels of CU traits during childhood remain a 

significant predictor for worse longitudinal outcomes, even if 

the levels of the other predictors used in our model are con-

trolled for. In the light of this finding, CU symptoms should 

be a specific treatment target in an intervention model for 

children with a DBD diagnosis. Although there are several 

evidence-based models for reducing aggressive behavioral 

problems in children,56 it is not clear how to reduce the level 

of CU traits in children with a DBD diagnosis, even though 

there have been published some promising pilot studies.57,58 

The results of this study point out the importance of creating 

multimodal intervention models both for children with DBDs 

and high levels of CU traits, and for their parents. Further-

more, our findings, in accordance with Wymbs et al,55 may 

provide useful information for substance abuse prevention 

and interventions in at-risk youths.

The present study was also aimed at examining the role 

of different predictors in shaping the trajectories of CU traits 

curve. A pretreatment CD diagnosis was associated with a 

higher level of CU traits at baseline and a lower tendency to 

upturn across the 2-year follow-up.

In contrast to previous studies,26,27,29,58 parenting dimensions 

did not predict a steeper decrease of CU traits during develop-

ment, and only positive parenting was associated with lower lev-

els of CU traits in the first evaluation period. Our findings confirm 

that referred children with DBDs may be particularly sensitive to 

positive components of parenting for the development of early 

levels of CU traits.59 Previous studies also suggested that a lower 

family SES was significantly associated with higher levels of CU 

traits at the baseline, and a lesser decrease during childhood.60 

However, in the present study, and in line with the study by Par-

dini et al,61 the SES was not significantly associated with elevated 

levels of CU traits during development. Importantly, among 

possible predictors of CU traits trajectories, pharmacological 

intervention resulted nonsignificant. As already reported,22 drugs 

are not likely to directly influence the CU traits.

Regarding other predictors of distal outcomes, we found 

that the presence of a CD diagnosis in childhood predicted its 

presence in adolescence, even in a model in which CU traits 

changes are taken into account, also supporting the chronic 

nature of the disorder. Previous findings15 highlighted the 

importance of developing targeted interventions for children 

with early-onset CD, as it seems to promote the maintenance 

of higher levels of CU traits and more severe form of conduct 

problems into adolescence. Furthermore, higher levels of 

negative parenting in childhood are associated with a risk of 

substance use into adolescence, as already suggested.62

Finally, a pharmacological treatment with AAs at base-

line predicts a higher risk to be referred to a mental health 

service during adolescence: this may reflect a higher baseline 

severity, but also the need for clinicians to constantly monitor 

the patients alongside the development.

We cannot extend the findings to untreated DBD 

populations, since the children as well as their parents were 
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treated with weekly sessions for the first period of the study; 

also, the absence of a control comparison group does not 

allow us to directly test the effect of the treatment on the CU 

traits trajectories. However, we report on a large sample of 

children with a DBD diagnosis, treated in a mental health 

service, and the current findings suggest that monitoring the 

levels of CU traits of children with DBDs may help to detect 

the patients at higher risk of poor outcome. Children with 

higher levels of CU traits are at risk for substance use, CD, 

and referrals to mental health service into adolescence. In this 

context, our findings show that the self-reported version 

of ICU is a good instrument for identifying those children 

with DBDs at higher risk of more severe distal outcomes, 

especially when used before and after a treatment period. 

According to Kimonis et al,63 the self-report ICU is a valid 

measure to assess CU traits, namely under conditions of 

complete confidentiality, as lack of empathy and sense of 

guilt are emotional features less easily assessed with parent-

report instruments.

A significant methodological limitation of our study is 

that a self-report measure was the single source of infor-

mation for assessing CU traits. This issue limits possible 

implications of CU traits in terms of DSM-5 specifier. 

Combining information gleaned from the self-report ICU 

with other sources, that is, persons who had known the 

child for extended periods of time, and across relationships 

and settings (eg, parents, teachers, peers), may have further 

improved the exploration of a CU trait and its relation with 

the DSM-5 specifier. Furthermore, the sample size did not 

allow us to examine joint trajectories of both CU traits and 

conduct problems across a similar age period, and to explore 

the ability of the latent interaction of the intercept and 

slope factors for CU traits and conduct problems to predict 

outcomes. Also, we were not able to explore other possible 

predictors of CU traits, as for example, exposure to violence 

in childhood18 or the ODD diagnosis.

However, our study presents some meaningful clinical 

implications. Primarily, we describe developmental trajec-

tories leading to severe behavioral problems in children with 

a DBD diagnosis. In this context, our findings (the negative 

linear slope) indicate that children’s CU traits may decrease 

if treated in a timely way and intensively, and that, despite 

a possible decrease during and soon after the treatment, the 

levels of CU traits should be monitored over time to detect 

patients still at risk for CD and substance use into adoles-

cence. There is some suggestion that children with high levels 

of CU traits may need individualized and intensive interven-

tions to determine sustained reductions in these features 

over time.64 We may include in our treatment model new 

components in order to better target the CU traits. Consider-

ing clinical characteristics of children with elevated levels 

of CU traits, an emotion recognition training, an enhancing 

motivation component, and a further component supporting 

positive emotion and positive parenting may represent pos-

sible candidates to enrich our treatment strategy.
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