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Abstract Callous-unemotional (CU) traits identify adoles-
cents at high risk for severe and recurrent antisocial behaviour
and are included in the DSM-5 as a specifier to conduct
disorder. The Inventory of Callous-Unemotional Traits
(ICU) might be the most cost-effective screening instrument
for detecting CU traits in youth. We aimed to address an
important gap in research by comparing the factor structure
and psychometric properties of ICU scores across gender, age,
and setting (community versus institutionalized).
Community-based (#=397) and institutionalized (n=164) ad-
olescent boys and girls completed self-reported measures of
psychopathic traits (including the ICU), externalizing prob-
lems and aggression, and a laboratory measure of emotional
recognition; the staff reported antisocial behavior for institu-
tionalized children. Factor-analytic results indicated that a
three-factor bifactor model best fit the data across samples,
with measurement invariance across gender, age, and setting,
supporting the construct validity of the ICU. In support of its
criterion validity, across groups ICU scores were positively
correlated with analogous dimensions from the Youth
Psychopathic Traits Inventory, measures of proactive
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aggression, and self- and staff-reported antisocial behavior,
and were associated with poorer accuracy in recognizing
distress-related emotions. Our findings thus support the over-
all utility of the ICU for assessing CU traits in adolescent
populations regardless of gender, age, and community or
institutionalized status, but suggest a need for refining its
assessment of the shallow affect dimension.
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Adolescents with callous-unemotional (CU) traits tend to lack
empathy, and are often perceived by others as cold-hearted and
uncaring about others’ feelings and their own performance.
Highly focused on their current personal goals, they seem to
be efficient at using others to achieve them. In addition, hurting
others or breaking rules to achieve their goals seems to result in
little experience of guilt and remorse (Frick and White 2008).
Longitudinal research suggests that CU traits may be a devel-
opmental precursor to psychopathic traits in adulthood (e.g.
Lynam et al. 2007). Similar to how psychopathic traits distin-
guish a unique subgroup of adult offenders, CU traits identify
antisocial adolescents who show more severe and recurrent
antisocial behaviour, as well as poor response to traditional
treatments (e.g. Frick and Dickens 2006). This ability to iden-
tify a high-risk subgroup of delinquent adolescents has contrib-
uted to the inclusion of CU traits in the fifth revision of the
Diagnostic and Statistical Manual (DSM-5; APA, 2013) as a
specifier (called “with limited prosocial emotions”) to conduct
disorder (CD). Potentially, large numbers of clinicians and
researchers will thus need valid cost-effective tools to screen
CU traits among diverse samples of youth.

The 24-item Inventory of Callous-Unemotional Traits
(ICU) was systematically developed over two decades, pro-
viding one of the most comprehensive yet brief measures of
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CU traits currently available. Responses are provided on a 4-
point Likert scale (0=not at all true, 1=somewhat true, 2=
very true, and 3=definitely true). Factor analytic research
identified three factors (Essau et al. 2006): Callousness (11
items about lack of guilt and empathy); Uncaring (8 items
measuring the lack of care about ones’ performance and the
well-being of others); and Unemotional (5 items about re-
stricted emotional expression). Initial validation studies sug-
gested that the ICU was a promising instrument for assessing
CU traits in non-institutionalized adolescents, although its
Unemotional scale suffered from low internal consistency
and sometimes poor criterion validity (Essau et al. 2006;
Ciucci et al. 2014; Feilhauer et al. 2012; Kimonis et al.
2008b; Fanti et al. 2009; Roose et al. 2010). A number of
issues still require investigation: 1) gender and age differences
have scarcely been tested, and differences between communi-
ty and institutionalized adolescents have only been investigat-
ed once in a male-only sample heterogeneous in age; 2) the
stability of the ICU factor structure, or its measurement in-
variance across samples, has only been tested in two
studies among community adolescents; and 3)
confirming the stability of the ICU criterion validity
across samples and using a multi-method approach
would further support its psychometric soundness.

Group Differences

Correlational studies have shown that CU traits are fairly
stable from late childhood into early adolescence (e.g.
Muiloz and Frick 2007) and from adolescence to adulthood
(e.g. Blonigen et al. 2006). However, correlations do not
provide information about changes in the absolute level of
the sample mean, and little is currently known about age
differences in CU traits, requiring further investigation. Two
ICU validation studies documented significantly higher ICU
scores in 15—16 year-olds compared to 13—14 and 17-18 year-
olds (Essau et al. 2006), and in 8th graders compared to 6th
graders (Ciucci et al. 2014), while no age differences were
found in detained male adolescents (White et al. 2009). Taken
together, these findings suggest a need for age-specific refer-
ence values, although additional research with institutional-
ized samples is needed.

While most studies converge in showing that boys are at
higher risk for developing aggressive problems than girls (e.g.
Card et al. 2008), only four prior studies assessed gender
differences in ICU scores in community samples (Essau
et al. 2006; Decuyper et al. 2011; Ciucci et al. 2014; Fanti
etal. 2009), and one in adjudicated youth (Stickle et al. 2012).
They all observed significantly higher ICU scores among boys
relative to girls.

Currently, most prior studies have focused either on com-
munity or on institutionalized samples. Only one recently
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published investigation compared 72 community and 211
high-risk Dutch males, pointing to significant and substantial
differences on their ICU total score (Feilhauer et al. 2012).
However, similar comparisons were not conducted on the
three ICU subscales, as this study instead relied on five
subscales derived from exploratory factor analysis. It also
focused exclusively on male adolescents. In addition, the
observed differences may be at least partly attributed to age,
as this factor was not controlled despite respective mean ages
of 12.8 and 14.8 years in community and high-risk groups,
respectively. The present study thus aims at extending the
evidence as to group differences in ICU total and subscale
scores by conducting a systematic investigation of gender,
age, and setting (community versus institutionalized) effects,
and their possible interactions.

Another important question is whether specific reference
values are needed for different language versions and/or cul-
tural contexts (LV/CC). The 10 previous validation studies
summarized in a recent meta-analysis (Feilhauer et al. 2012)
used four different LV to gather data in six CC. Comparing the
ICU total scores from six community and four detained sam-
ples of adolescents, the authors concluded that “the ICU does
not differentiate between detained and community samples”
(p- 260). We consider this conclusion premature as the com-
munity samples were assessed using the Dutch (in the
Nederland; Feilhauer et al. 2012; in Belgium; Roose et al.
2010), English (in the UK; Viding et al. 2009; in the US;
Mufioz et al. 2011), German (Essau et al. 2006), and Greek (in
Cyprus; Fanti et al. 2009) versions of the ICU, while the
detained samples were assessed using the English (in the
US; Kimonis et al. 2008b; White et al. 2009; Muiioz et al.
2008) or Dutch (in the Netherland; Feilhauer et al. 2012)
versions. Further research should thus disentangle LV/CC
effects from other group differences. The present study there-
fore firstly aimed at investigating group differences within one
LV/CC, and secondly the differences between the reference
values of the present study and those of prior ICU validation
studies using other LV in samples similar in gender, age, and
setting.

Factor Structure of the ICU

Six studies (see Table 3) have tested the factor structure of the
ICU in community or institutionalized adolescents with
Confirmatory Factor Analysis (CFA). They compared models
comprising 1) one general factor, 2) three correlated factors
(Callous, Unemotional, and Uncaring), and 3) three specific
plus one general factor (bifactor model). They all confirmed
the superiority of the bifactor model, i.e. a model with a
general CU factor underlying each of the items along with
three independent factors (Callous, Unemotional, and
Uncaring) each accounting for the unique variance in their
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respective set of items, over and above the general factor (for a
detailed description of this bifactor model, as well as a dis-
cussion of its advantages over the hierarchical model, see
Kimonis et al. 2008b). One study suggested that the factor
structure might be improved by removing two items with poor
loadings (Kimonis et al. 2008b).

Measurement invariance tests whether the same construct
is measured in the same way in different target groups and is a
necessary condition for the valid interpretation of interindi-
vidual differences (Vandenberg and Lance 2000). Only two
community studies have investigated measurement invariance
for the ICU, across gender (Essau et al. 2006) or gender and
age (Ciucci et al. 2014). This is a critical gap in the literature
considering that many clinicians may use the ICU in more
severe justice-involved youth, which our study set out to fill.

Criterion Validity

More than 125 studies have demonstrated positive associa-
tions between psychopathic or CU traits and antisocial behav-
ior in adolescents (see the comprehensive review in Frick et al.
2014), the vast majority using measures other than the ICU.
Prior ICU validation studies (Roose et al. 2010; Ciucci et al.
2014; Fanti et al. 2009; Essau et al. 2006) and other studies
using the ICU (e.g. Frick et al. 2003; Kimonis et al. 2007)
found similar associations for ICU total, Callousness, and
Uncaring subscale scores, mostly in the .35 to .45 range, and
weaker ones for the Unemotional score, i.e. around .10 or
below. To the exception of one study including the number of
school formal warnings and peer-reported bullying (which
observed correlations around .20; Ciucci et al. 2014), all
studies measured antisocial behavior exclusively through
self-report, so that the observed correlations may be inflated
due to shared method variance. The present study aims at
confirming the relation between ICU scores and antisocial
behavior using a multi-method design combining self- and
staff-reports.

CU traits are also moderately to highly associated with
aggressive behavior (see the review by Mufioz and Frick
2012). Distinguishing between reactive aggression, i.e. “hot”
aggression in retaliation to a perceived threat, and proactive
aggression, i.e. “cold” goal-directed or instrumental aggres-
sion (Dodge and Coie 1987), studies using other instruments
have shown that, among adolescents, psychopathic or CU
traits are specifically associated with proactive (Kerig and
Stellwagen 2010; Vitacco et al. 2006; Murrie et al. 2004) or
with both types of aggression (Raine et al. 2006; Penney and
Moretti 2010; Frick et al. 2003). Studies using the ICU found
low to moderate associations with reactive aggression and
stronger ones with proactive aggression for the total,
Callousness and Uncaring scores, and null associations for
the Unemotional score (Fanti et al. 2009; Marsee et al. 2014;

Stickle et al. 2012; Kimonis et al. 2008b). In summary, there is
promising evidence of criterion validity regarding antisocial
behavior and aggression for most ICU scores. An
understudied issue is whether these associations are similar
for boys and girls, for younger and older adolescents, and for
community and institutionalized samples, and the present
study aims to fill this gap in knowledge.

Deficits in responding to others’ emotional distress cues
theoretically fail to inhibit aggressive and antisocial actions
against others, thus explaining high levels of these behaviors
among youth with CU traits (Blair 1995). Adolescents with
CU traits present with specific neurocognitive impairments in
processing distress signals displayed through facial expres-
sions and paraverbal cues (Blair et al. 2005; Stevens et al.
2001) or body language (Muiioz 2009). Most prior studies
found impaired fear (and sometimes also sadness) recognition
in community (Dadds et al. 2008; Dadds et al. 2006; Jones
et al. 2009; A. A. Marsh et al. 2008; Blair and Coles 2000;
Blair et al. 2001), high-risk (Stevens et al. 2001), or clinical
(Fairchild et al. 2009) adolescents scoring high on CU traits.
In contrast, their expression recognition was not impaired for
emotions of joy, surprise, or anger. Most of these studies
measured CU traits using the APSD or the YPI, and none of
them used the ICU. The present study aims to test the criterion
validity of the ICU in relation to a measure of emotional
recognition.

Study Aims

In summary, the aims of the present study were to investigate
1) group differences in ICU scores across gender, age, and
community versus institutionalized setting, as well as differ-
ences between the reference values of the present study and
those of prior ICU validation studies using other LV/CC in
similar samples; 2) the factor structure of the ICU and its
stability across gender, age, and setting; 3) associations be-
tween ICU scores and relevant criterion measures (i.e. psy-
chopathy, antisocial behavior, proactive aggression, misbe-
havior in residential settings, deficits in recognizing distress-
related emotions) and their stability across gender, age, and
setting.

Methods

Participants

Community Sample This sample comprised 397 adolescents
(62 % girls) from the general population, with a mean age of
15.8 years (S.D. =1.9). Youths were recruited from seven

public schools in the French-speaking part of Switzerland.
Most of the participants were of Swiss nationality (83 %),
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with French as their first language (85 %). Since all of the
public schools provided students with an education free of
charge, they did not discriminate on the basis of income,
admitting adolescents from diverse socioeconomic back-
grounds. However, there was a predominance of middle-
class families with few of low SES (6 % low, 62 % middle,
32 % high SES; based on father’s and mother’s occupation).

Institutionalized Sample This sample comprised 164 institu-
tionalized adolescents recruited as part of a larger study from
youth welfare or juvenile justice institutions in the French-
speaking part of Switzerland. Their mean age was 15.0 years
(S.D. =2.0) and 70 % were boys. Further, 63 % were Swiss
and 71 % had French as a first language. Half (51 %) had a
current diagnosis of conduct disorder. As in the community
sample, the majority came from middle-class families, how-
ever there were few high-SES families and one-fourth were of
low SES (24 % low, 63 % middle, 13 % high SES; based on
the same criteria as in the community sample).

Procedure

Community Sample The principals of the selected schools
provided formal agreement to participate in the study.
Students and their parent(s) participated after providing writ-
ten informed consent. Pupils willing to participate (99.8 %)
completed questionnaires individually and anonymously dur-
ing a class period, within a single session lasting between
45 min and 2 h, under the supervision of research
psychologists.

Institutionalized Sample The adolescent and his/her legal
guardian (parents and/or judge) provided written informed
consent. Adolescents willing to participate (97.7 %) complet-
ed questionnaires anonymously either 1) during an individual
session with a research psychologist or a member of the
institution staff, or 2) during a class period, under the super-
vision of research psychologists. Data collection, which in-
cluded a number of other measures that were not used in the
present study, lasted between 2 and 6 h.

Measures

We collected standard demographic information along with
responses to three self-report questionnaires in the full sample,
as well as additional measures described below in some
subsamples.

Callous-Unemotional Traits The Inventory of Callous-
Unemotional Traits (ICU; Frick 2004) has been extensively
described in the introduction. No French version was available
at the time of the study. Thus, we performed the translation
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following the cross-cultural research guidelines (Brislin
1970). The total score and the 3 scale scores were computed
using the mean of the corresponding items.

The Youth Psychopathic Traits Inventory (YPI; Andershed
et al. 2002) is a 50-item self-report questionnaire asking
participants to estimate the degree to which each individual
item applies to them, using a 4-point scale from 1=does not
apply at all to 4=applies very well. 1t is composed of three
scales: the Interpersonal scale measuring grandiosity and ma-
nipulative style, the Affective scale assessing restricted emo-
tional experience and lack of remorse/empathy, and the
Lifestyle scale measuring impulsivity and irresponsibility.
This study focused on the Interpersonal and Affective scales,
since they are conceptually similar to CU traits as assessed by
the ICU. The YPI has shown good psychometric properties in
prior research with adolescents (Skeem and Cauffman 2003).
We used the French version (D’ Acremont et al. 2002), which
has also been found to be psychometrically sound (Pihet et al.
2014), with Cronbach alphas of .91 for the Interpersonal scale
and .84 for the Affective scale in our sample.

Conduct Disorder Diagnosis In the institutionalized sample,
the Kiddie-SADS-Present and Lifetime Version (K-SADS;
Chambers et al. 1985) was used to ascertain the presence of
conduct disorder (CD). This reliable semi-structured interview
evaluates current and past episodes of psychopathology in
children and adolescents (including CD), according to DSM-
IV criteria (American Psychiatric Association, 1994). A
trained research psychologist conducted the K-SADS during
an individual interview with the adolescent.

Antisocial Behavior The Youth Self-Report (YSR)
(Achenbach 1991) lists 113 specific problems commonly
found in children and adolescents and has been validated in
a sample of 11- to 18-year olds. It consists of two scales that
reflect externalizing and internalizing problems. In the present
study, we used only the externalizing scale (30 items), which
includes aggressive and delinquent behavior subscales. Items
are scored from O=not true to 2=often true, judged over the
last 12 months. YSR scores have demonstrated good reliabil-
ity and validity (Vreugdenhil et al. 2006), acceptable test-
retest reliability, and discriminant and convergent validity
(Achenbach 1991). The French version of the YSR was used
(Vermeersch and Fombonne 1997), with Cronbach alphas of
.83 for aggressive and .81 for delinquent behavior in our
sample.

Reactive and Proactive Aggression A subsample of the full
sample described above (n=210)," including 118 community

! This subsample did not differ significantly from the remainder of the
sample on ICU or YSR scores. However, they were significantly younger.
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and 92 institutionalized adolescents (mean age 14.7 years,
S.D. =1.1; 62 % boys), completed the Reactive and
Proactive Aggression Questionnaire (RPQ; Raine et al.
2006). The RPQ is a 23-item questionnaire assessing reactive
(11 items) and proactive (12 items) aggression in children and
adolescents. The response scale ranges from 0=never to 2=
often. The Cronbach alphas in our sample were .85 for reac-
tive and .89 for proactive aggression.

Self- and Staff-Reported Antisocial Behavior in Daily Life A
second subsample, composed exclusively of institutionalized
adolescents (n=882; mean age 14.8 years, S.D. =1.1; 76 %
boys) housed in a residential facility (youth welfare or juvenile
detention center), participated in a broader assessment in which
staff and adolescents rated, four times per day across eight
consecutive days for the previous four-hour time period, 1)
the intensity of the participants’ antisocial behaviors® on a scale
from O=not at all to 100=extremely, and 2) the number of
antisocial behaviors presented out of list of 28. The average
intensity and frequency of antisocial behaviors across the eight-
day period was computed for adolescent and staff reports.

Recognition of Facial Expressions of Emotions A third sub-
sample (n=228),* which included 120 community and 108
institutionalized adolescents (mean age 14.7 years, S.D. =1.0;
61 % boys), completed the Emotional Expression Multimorph
Task (Blair et al. 2001). This computerized alternative forced
choice task assesses recognition of six basic emotions (joy,
surprise, anger, fear, sadness and disgust) using images taken
from the empirically validated pictures of facial affect series
(Ekman and Friesen 1976). Each of the 36 stimuli is presented
as a continuum composed of 40 morphed images, viewed on a
computer screen as a neutral face gradually morphing into one
of'the six prototypical expressions. Participants had to click on
the emotion name printed at the bottom as soon as they
recognized the expression.

Statistical Analyses

To test our first aim of examining group differences, we used
ANOVA for the ICU total score across gender, age and setting
(community versus institutionalized), and repeated measures
ANOVA for the three subscale scores with subscale as the
within-factor variable. To maximize the comparability of our

2 As expected, this institutionalized subsample scored higher than the rest
of the sample on all YSR and ICU scores except for the Unemotional
scale. They were also significantly younger.

3 Two items assessed aggressive behavior (physical and verbal) and one
item assessed rule-breaking behavior.

* As expected, this subsample, which included nearly half of institution-
alized adolescents, scored significantly higher than the rest of the sample
on YSR scores as well as on the ICU Total score and Unemotional and
Callousness subscale scores; they were also significantly younger.

results with those of previous research (Essau et al. 2006), we
examined differences between the same three age groups: 13—
14 years, 15-16 years, and 17-18 years. Due to the small
number of girls (n=5) in the 1718 year old institutionalized
group, we first included age and gender as between factors for
analyses in the community sample. Then, only significant
effects were included in analyses conducted in the full sample,
with group (community versus institutionalized) as a between
variables factor, and in additional analyses in the institution-
alized group, exploring the effect of CD (with versus without).

To test our second aims of examining the factor
structure of the ICU and its stability across groups,
we first used CFAs with maximum likelihood estimation
(in AMOS 20) to compare three a priori models (one-
factor, three correlated factors, and a three-factor
bifactor model) in the complete sample. The relative
fit of the three models was evaluated using the follow-
ing indices (for comparison purposes, we retained the
indices provided in the previous studies): 1) the chi-
square/degrees of freedom ratio (Raykov 1998) for
which values lower than 5 and 3 respectively indicate
acceptable and good fit (Milfont and Fischer 2010), 2)
the Root Mean Square Error of Approximation, RMSEA
(Hu and Bentler 1998), for which values lower than .08
and .05 represent acceptable and good fit, respectively
(Schermelleh-Engel and Moosbrugger 2003), 3) the
Bentler Comparative Fit Index (CFI), for which values
higher than .80 and .90 represent acceptable and good
fit, respectively (Hu and Bentler 1999), and 4) the
Akaike Information Criterion (AIC), for which lower
values indicate a better fit.

We then tested the measurement invariance, which
essentially investigates whether the same constructs are
measured in the same way in the compared groups and
is a necessary prerequisite for meaningful group com-
parisons; to test this core psychometric property, we
used the multigroup CFA, which allows testing different
levels of invariance (e.g. Vandenberg and Lance 2000;
Milfont and Fischer 2010). The lowest level is
configural invariance, which postulates that the factor
structure is the same across groups and is verified when
the same model provides the best fit of the data in the
compared subsamples. It was tested by comparing the
fit of the three models, estimated separately in the
community and institutionalized samples, for boys and
girls, as well as for adolescents aged less than 16 and
16 years and over. The next level is metric (or mea-
surement weights) invariance, which postulates that the
factor loading are equal across groups, in other terms
that the constructs are manifested in the same way
across groups. The last level is scalar (or measurement
intercepts) invariance, which postulates that the latent
intercepts are equal across groups, in other terms that
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all observed variables indicate the same differences be-
tween the groups.’ Metric and scalar invariance are
confirmed by 1) an acceptable fit of the model with
the corresponding parameters constrained to be equal in
the compared groups, and 2) a difference in the Tucker-
Lewis Index (ATLI) less than or equal to 0.05 between
the unconstrained and constrained models (Little 1997).

Regarding the required sample size in CFA (for a critical
review, see H. W. Marsh et al. 1998, pp.182—183), the most
general recommendation is to have at least N>100 and pref-
erably N>200 (e.g. Vandenberg and Lance 2000), and specific
recommendations include having 10 times as many partici-
pants as observed variables (e.g. Mechan and Stuart 2007),
which was the case for all analyses in the present study except
for the institutionalized group (n=164). Internal consistency
was assessed using Cronbach’s alpha.

To test our third aim of examining associations between
ICU scores and relevant criterion measures, we used Pearson
correlations. Fisher’s Z test was used to test for significant
differences between correlations for boys versus girls, adoles-
cents under versus over 16 years, and community versus
institutionalized adolescents. Since multiple pairs of correla-
tions were compared (n=48), we applied a Bonferroni correc-
tion (o was set at .001). As SES showed no significant
association with the ICU scores, it was not controlled for in
the analyses.

Results
Aim 1: Differences in ICU Scores Across Groups

As shown in Table 1, for all ICU scores, age had no significant
main effect, while boys scored somewhat higher than girls
(F1.543=11.99, p=.001, 7°=.02), and institutionalized ado-
lescents scored substantially higher than community adoles-
cents (F(1,543y=38.02, p<.001, 7]2 =.07); among institutional-
ized adolescents, those with CD scored significantly higher on
CU traits than those without CD (F(;,154=21.56, p<.001,
n’=.12). All adolescents had higher scores on the
Unemotional scale, intermediate on Uncaring, and lower ones
on the Callousness scale (F(5,331)=717.35, p<.001, 7=.79).
No interaction effect was significant. Reference values for all
groups are provided in Table 1.

> We did not test for structural invariance as it is not a prerequisite for
valid group comparisons. Moreover, it comprises 1) the invariance in
structural covariances (testing whether the relations between the con-
structs are the same across groups), which was inapplicable in our case
as the bifactor model involves only uncorrelated latent variables, and 2)
the invariance in latent means (testing whether the factor means are the
same across groups), which was also inapplicable as we expected the YPI
to discriminate community and institutionalized adolescents, as well as
between boys and girls.
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We further investigated whether specific reference values are
needed for different LV/CC. In our sample, using the French
version of the ICU, Swiss and foreign participants did not differ
significantly on the ICU scores (total score: F(j 493=0.77,
p=.382; three subscale scores: F(j 493y=0.62, p=.431). We also
conducted one-sample t-tests comparing the scores obtained in
our sample or subsamples to the means of groups similar in
gender, age, and setting assessed with other LV/CC. After
Bonferroni correction, 12 out of the 24 compared means dif-
fered significantly (see Appendix 1), confirming the need for
reference values that are specific to the LV/CC.

Aim 2: ICU Factor Structure and its Stability Across Samples

The results of the CFA conducted in the full sample (N=561)
indicated that the three-factor bifactor model best fit the data
according to all fit indices (see Table 2, first block), with no
differences between the 22- and 24-item versions. The abso-
lute fit of the bifactor model was good according to y*/df and
RMSEA, and acceptable according to CF/.

CFAs conducted separately for the community and
institutionalized samples, for boys and girls, and for
adolescents under and over 16, confirmed the superior
fit of the three factor bifactor model in all samples (see
Table 2), with acceptable to good absolute fit indices,
supporting configural invariance. Metric and scalar in-
variance were also confirmed across gender, age, and
setting, as indicated by the excellent fit of the multi-
group model according to x?/df and RMSEA, and ac-
ceptable fit according to CFI (see Table 2), as well as
the ATLI between the unconstrained and constrained
model below 0.05 (for metric invariance: 0.017, 0.007
and 0.006, respectively; for scalar invariance: 0.018,
0.003 and 0.001, respectively).

Regarding internal consistency, in the full sample as well as
in most subsamples, Cronbach’s alphas were good for the total
score (.79 in the full sample, and .76 to .80 in subsamples),
satisfactory for the Callous (.72 in the full sample, and
.66 to .78 in subsamples) and Uncaring (.73 in the full
sample, and .69 to .76 in subsamples) subscales, and
acceptable for the Unemotional subscale (.65 in the full
sample, and .61 to .68 in subsamples), which could be
at least in part due to the small number of items on this
subscale. These values were highly similar to those
reported in previous validation studies in adolescents (.77
to .83 for the total score; .66 to .80 for Callousness; .72 to
.81 for Uncaring; .53 to .73 for Unemotional). Only a recent
validation study conducted in a predominantly female col-
lege sample (Kimonis et al. 2012) found higher alphas for
the Unemotional scale, and lower values for the Callous
scale, which might be due to floor effects on the items of
this scale.
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g S stantial for the Callousness and Uncaring scales, and modest
= Y for the Unemotional scale, with a highly stable pattern across
2 I S -
2 Slalacee subsamples (all Fisher’s Z tests were not significant).
— v
S |a|ldlecssse
®) 2] . . .
g = g 329K Reactive and Proactive Aggression In line with Fanti et al.
= —_— - O . . . .
g = (2009), hierarchical linear regression analyses were conduct-
5 3 . . . .
z g ed, with RPQ Proactive and Reactive aggression scores as
— '(-‘“ . .
2 Elelscas outcome.:sf controlling for gender in the first step and for
‘E EN % % % ? externalizing problems (YSR score) in the second step so as
g 2 é‘ denx to avoid spurious effects due to the well-known association
% _ between CU traits and externalizing problems. We also con-
g 2 trolled for the other form of aggression (e.g. reactive aggres-
Q I . .. . . .
o Sl |agca sion when predicting proactive aggression) in the third step so
0 B Q === . . .
5 5 2 é/ 5 5 :?/ as to isolate each specific form of aggression from the general
3 2|10 ==2 level of aggression. In one model, the total ICU score was
= '!é entered in the fourth step, and in the second model, the three
% = subscale scores were entered.
< Ela|laaca
2 E|lC]lecse¢e
E Z|l 2|lax=xg As presented in Table 4, ICU total, Callousness and
= N R . . .. ..
g L < Uncaring scores contributed significantly to the prediction
E| lelsceea of proactive aggression, over and above gender, external-
s |T|T|Ss<s¢c izing probl d I ion, whil £ th
2 TR - B izing problems, and general aggression, while none of the
5.2 g 5l2228 ICU scores predicted reactive aggression. However, the
< gb S| Unemotional subscale failed to predict proactive
P = — —~ o~~~ .
§ § g = ; 5 g ; aggression.
58| 2| 8|28y o o
55 Slal=—==9 Self- and Staff-Reported Antisocial Behavior in Daily
g % Slacaa Life Given that most distributions were markedly asymmetric,
£ 2 2|12 |escsese we computed Spearman’s rank correlations between each of
B g ! g § I S § these variables and the ICU scores, applying a Bonferroni
-§ § > ~ correction. As presented in Table 5, adolescents with higher
E =|E| % g g g g Callousness and Uncaring scores reported substantially more
5 ~ -l 13 . . . . .
52 E N intense and more frequent antisocial behavior during their stay
R Ug) ) . . . o ..
T Slals =3 in a residential facility. Staff members also reported signifi-
g g . & cantly more intense and non-significantly more frequent anti-
B g S 2 @, social behavior among those with higher Uncaring scores.
24 = £ 8 8 Again, the Unemotional scores were not significantly associ-
= 2 £ £ = . . . . . . ..
£ & €553 ated with this measure of antisocial behavior. Highly similar
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patterns of correlations were observed for adolescents with
and without CD.

Recognition of Facial Expressions of Emotions Joy was ex-
cluded from analyses due to nearly perfect accuracy for all
participants. Since the accuracies for the five other emotions
were modestly correlated (average »=.12, ranging from -.06 to
.32), we conducted analyses on the average accuracy as well
as on each emotion separately. In addition, as girls were
globally more accurate than boys (F(s230)=2.86, p=.016,
17°=.059, average accuracy .72+.10 and .69+.11, respective-
ly), in particular regarding anger (£(;234)=9.15, p=.003,
7°=.038, .70+.17 and .63+.18, respectively) and sadness
(F1,234=4.49, p=.035, 7°=.019, .75+.20 and .69+.22, re-
spectively), gender was controlled in all analyses. All corre-
lations between ICU scores and accuracy were non-significant
and smaller than .10, with the exception of those between the
Uncaring subscale and the average accuracy (r=-—.15,
p=.026), as well as the accuracy for sadness (r=-—.14,
p=.043) and fear (r=—18, p=.009). This pattern of results
was observed in both the CD and non-CD groups.

In the interest of examining within a single model the
respective contributions of CD and CU traits to accuracy,
and to investigate possible interaction effects between them,
we conducted a MANOVA with accuracy as the dependant
variable, CD (present versus absent) and CU traits (high
versus low, based on median split) as between factor variables,
and type of emotion (surprise, anger, fear, sadness, and dis-
gust) as a within-factor variable. While CD had no significant
main effect, adolescents higher on CU traits were found to be
significantly less accurate than their low-CU counterparts
(main effect of CU traits: F(j 23y=4.73, p=.031, 772=.O21),
with an interaction effect between CD and CU traits (/(; 223)=
4.79, p=.030, 1°=.021): among non-CD adolescents, those
with low and high CU traits had similar average accuracy
levels (.71£.09 and .70+.10, respectively), while among CD
adolescents, those with lower CU traits showed a substantially
higher average accuracy (.76+.09) than their high-CU coun-
terparts (.68+.14). In addition, the interaction between emo-
tion and CU traits was significant (F(32,1,=3.80, p=.011,
17°=.049), pointing to a lower accuracy in the high-CU group
specific to distress-related emotions (fear, sadness and dis-
gust), as illustrated in Fig. 1. This was confirmed by the
significant contrast comparing the mean accuracy across fear,
sadness and disgust as opposed to anger and surprise
(F(1,223=8.72, p=.003, 772 =.038). The triple interaction was
not significant. In summary, controlling for gender, ad-
olescents with higher CU traits were on average signif-
icantly less accurate at recognizing distress-related emo-
tions than their low-CU peers, and their lower accuracy
was more pronounced when they additionally met
criteria for a CD diagnosis.

Discussion

The main aim of this study was to examine the psychometric
properties of the ICU in a French-speaking Swiss sample and
to examine measurement invariance across various groups of
adolescents. Our study contributes three novel findings. First,
our results confirmed the stability of ICU scores across age,
gender, and community/institutionalized groups for the mea-
sure’s factor structure and associations with several criterion
measures. The ICU can thus be considered to measure the
same constructs in the same way across all of the groups
studied. Second, it offers the first evidence that the ICU
discriminates between community and institutionalized ado-
lescents with and without CD in a sample including boys and
girls. Third, our results lend additional support to the construct
validity of the ICU, as most ICU scores presented the expected
relations with other measures in the same nomological net, to
the exception of the Unemotional subscale. Most ICU scores
statistically predicted 1) scores on affective and interpersonal
subscales of a measure of juvenile psychopathy, 2) proactive
aggression, over and above gender and antisocial behavior, 3)
self- and staff-rated intensity of misconduct during residential
stay, and 4) reduced accuracy in recognizing distress-related
emotions. However, the Unemotional scale score failed to
correlate with most criterion measures.

Our findings extend previous evidence obtained in either
community (Essau et al. 2006; Fanti et al. 2009; Roose et al.
2010) or institutionalized samples (Kimonis et al. 2008b), and
recently in a male-only mixed sample (Feilhauer et al. 2012),
by confirming that the three-factor bifactor model best fits the
data in all adolescent groups. Compared to previous studies
(see Table 3), fit was largely better than that found by Essau
et al. (2006), and comparable to the best fit observed by
Kimonis et al. (2008b) for the 22-item version, or by Roose
et al. (2010), Fanti et al. (2009) or Feilhauer et al. (2012) for
the full 24-item version. In addition, our results support the
measurement invariance of ICU scores across gender (as also
found by Essau et al. 2006), as well as across age and
community/institutionalized groups. This novel evidence that
the factor structure, as well as measurement weights and
intercepts, were comparable between these different samples,
suggests that the ICU is able to capture the same psycholog-
ical construct in the same way across various groups of
adolescents. The present study provides the first comprehen-
sive support for this necessary condition regarding the valid
interpretation of interindividual differences. In addition, it
should be noted that the currently available evidence regard-
ing the factor structure of the ICU is remarkably convergent,
and encourages clinicians and researchers to rely on the ICU
total score and at least two of three subscale scores, regardless
of the language version (English, Dutch, German, Greek or
French) and adolescent target group (i.e., boys or girls, youn-
ger or older, and community or institutionalized adolescents).
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Table 4 Hierarchical linear regression analyses predicting proactive and reactive aggression from the ICU total and subscale scores, after controlling for

gender, externalizing problems and the other aggression form (n=210)

Proactive Aggression

Reactive Aggression

B B AR? B B AR?

Step1l: Gender -17 -26%F* Q7** -.05 -.06 .00
Step2: CBCL-Externalizing .68 02 F¥E 39x** .83 61 F** R oo
Step3: Other aggression form 29 37EEE 08 ** 52 Q9F** J0F**
Step4a: ICU-Total score .07 .10* 01* -.07 -.08 .01
Step4b: ICU-Subscale scores 05%** .00
Callous .18 21%F* -.05 -.05

Uncaring .07 2% .02 .03

Unemotional .00 .00 -.03 -.04

Taken together, these findings provide strong support to the
way the ICU would most likely be used in practice — i.e.,
drawing upon the total score as an indicator of the overall level
of callous-unemotional traits, paired with an analysis of the
subscale scores to inform different domains of a youth’s
functioning.

This study also offered the first confirmation that the ICU
total and three subscale scores evidenced similar associations
with criterion measures in all adolescent groups, lending
further support to the criterion and construct validity of most
ICU scores, and confirming the inconsistent findings regard-
ing the Unemotional score. The criterion validity was con-
firmed based on associations with another commonly-used
measure of juvenile psychopathy, the YPI, and with scores
on measures of antisocial behavior (multi-method), proactive
aggression, and emotion recognition. This last result addition-
ally provides an important contribution to the current debate
about the deficits in emotion recognition associated to psy-
chopathy, illustrated by the contradictory conclusions of two
recent meta-analyses on the topic: While the first concluded to
an effect of small size as to fear and sadness (and possibly also
disgust and happiness for studies using nonverbal answer
modalities as in our case; Wilson et al. 2011), the second
concluded to a pervasive emotion recognition deficit (though
observing a significant association with CU traits only for the
mean of all emotions and fear; Dawel et al. 2012).
Interestingly, these studies did not address a possible interac-
tion between CD and CU traits, which our findings suggest to
be highly relevant. Indeed, we observed the emotion recogni-
tion deficits associated with CU traits only in adolescents with
CD, confirming previous evidence regarding deficits in the
emotional processing of distress cues in community boys and
girls (Kimonis et al. 2006) as well as in detained adolescent
boys (Kimonis et al. 2008a). These findings point to the
importance of taking into account externalizing behavior, as
it may be a key moderator of the relationship between CU
traits and emotional deficits.

Notably, in line with previous findings, the Unemotional
scale consistently demonstrated low to null correlations with
criterion measures, as also recently documented in pre-
schoolers based on parent and teacher ratings of the ICU
(Ezpeleta et al. 2013). This effect might be attributed to the
lower internal consistency of this scale, which we also ob-
served (a=.65), possibly resulting from its small number of
items. Alternatively, these low correlations could be due to the
focus of the Unemotional scale on restricted emotional ex-
pression, using general assertions such as “I hide my feelings
to others”. This focus may fail to capture essential features of
the emotional life that characterizes adolescent psychopathy.
For example, in this regard, the YPI assesses 1) emotional
impassibility, focusing on reduced fear and sadness experi-
ence, and 2) emotional insensitivity, focusing on reduced
emotional contagion and the perception of emotions as weak-
nesses. This limitation has also been noted by the experts in
charge of the revisions to the CD diagnosis for DSM-5 (Frick
and Moffitt 2010). These authors underline that an important
feature of CU traits is the display of emotions in order to
obtain things from others or manipulate them, and propose
to explicitly include this characteristic in one of the three
criteria for a diagnosis of CU traits, consequently renamed
“shallow or deficient affect” instead of “unemotional” (ibid,
p-3). However, it is also possible that questions related to
emotional life are difficult to answer for adolescents growing
up in families with limited emotional validation and little
communication about feelings. In conclusion, taken together
with previous evidence, our results suggest that the validity of
the ICU might be further improved by either removing its
Unemotional scale, or revising it, either through the addition
of new items or through the replacement of its existing items
with items that better capture the essence of shallow and
deficient affect.

Regarding group differences, our results were consistent
with the limited available evidence suggesting that boys score
higher on the ICU total and subscale scores than girls (Essau
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Table 5 Spearman’s rank correlations between 1) the ICU total and
subscale scores, and 2) the intensity and frequency of self- and staff-
reported average daily antisocial behaviors (AB) across 8 days of Eco-
logical Momentary Assessment (7=88; based on 2,313 self-report and
814 staff-report occasions)

Total Callous Uncaring Unemo.

Intensity of self-reported AB .03 .36% 44* .04
Frequency of self-reported AB .04 A5%* A43% -.04
Intensity of staff-reported AB .04 14 35% .04
Frequency of staff-reported AB  -.03 .12 23 .01

* p<.003 (Bonferroni corrected)

et al. 2006; Fanti et al. 2009). However, we observed no age
differences in ICU scores, contrary to the only prior study that
addressed this question (Essau et al. 2006). Notably, our
results are in line with recently published evidence for sub-
stantially higher ICU scores in institutionalized male adoles-
cents compared to their community peers (Feilhauer et al.
2012), although we found additional significant differences
between institutionalized adolescents with and without a CD
diagnosis, while these authors found none between their clin-
ical and non-clinical offenders. These divergent findings
might be explained by the more stringent criteria used in the
present study (i.e., a formal diagnosis, compared to recruit-
ment from a forensic facility). In summary, our findings
regarding group differences corroborate the discriminant va-
lidity of the ICU, and suggest that further research in the same
line, with other language versions and/or in other cultural
contexts (LV/CC), is urgently needed. Indeed, comparisons
of our group means with those reported in prior research using

.85 4
low CU (n=115)
80 —&— high CU (n=113)

75 4

.70 A

Accuracy

.65 4

.60

.55 T T T T 1
Sadness Fear

Surprise ~ Anger  Disgust

Fig. 1 Mean accuracy for the recognition of five basic emotions in
adolescents with low or high callous-unemotional (CU) traits, assessed
with the Emotional Expression Multimorph Task (n=228)

@ Springer

different LV/CC pointed to substantial differences regarding
ICU scores, as is also the case for other instruments such as the
widely used Child Behavior Checklist (Rescorla et al. 2007).
Thus, before the ICU can be used for screening purposes,
additional evidence is definitely needed regarding gender,
age and community/ institutionalized sample differences for
different LV/CC.

These results should however be considered in light of some
study limitations. Firstly, our demonstration that the criterion
and construct validity of the ICU was stable across various
adolescent groups has remained limited to concurrent self-
report measures. More far-reaching conclusions would require
its extension to predictive validity, as well as to additional
measures unaffected by shared method variance, such as
teacher/staff reports. Secondly, due to sample size constraints,
we could not test for measurement invariance between institu-
tionalized adolescents with and without a CD diagnosis, or in
more specific groups such as girls with CD (Berkout et al.
2011), nor test for gender x age interactions in the institution-
alized sample. In addition, due to practical constraints, some
criterion measures were only assessed in a partial sample,
which in some occasions (i.e. daily life antisocial behavior
and recognition of facial expressions of emotions) scored rela-
tively high on antisocial behavior and CU traits, compared to
the rest of the sample. Further studies should thus confirm the
generalizability of the reported findings to samples scoring
lower on antisocial behavior and CU traits.

The present study, nonetheless, had a number of
strengths. In particular, our sample covered a broad
range of youth from well-functioning community ado-
lescents to incarcerated juvenile offenders, and ranged in
age from 13 to 18 years. It also comprised enough girls
in the institutionalized sample to warrant meaningful
group comparisons. In addition, the criteria used to
assess the validity of ICU scores included multiple
methods, such as ecological momentary assessment and
a computerized task of facial emotion recognition, in
addition to self-report. Our findings suggest that the
ICU holds promises as a brief screening instrument for
identifying antisocial adolescents at high risk due to
their co-occurring CU traits.
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