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ABSTRACT

Objective: The Inventory of Callous-Unemotional Traits (ICU) is a widely used, comprehensive
measure of callous-unemotional (CU) traits. While the ICU total score is used frequently in research,
the scale’s factor structure remains highly debated. Inconsistencies in past factor structure research
appear to be largely due to the use of small non-representative samples and failure to control for
method variance (i.e., item wording direction).

Method: The current study used a multitrait-multimethod (MTMM) confirmatory factor analysis
(CFA) approach that considers both trait and method variance to test the factor structure of a 22-
item version of the self-report ICU in a multinational community sample of 4,683 adolescents (ages
11-17).

Results: Results showed that a hierarchical four-factor model (i.e., one overarching CU factor, four
latent trait factors) that controlled for method variance (i.e., by allowing residuals from positively
worded items to covary) provided the best fit (2 =2797.307, df=160, RMSEA=.059, CFI=.922,
TLI=.888, SRMR=.045).

Conclusions: After controlling for method variance, the best-fitting factor structure is consistent
with how the ICU was developed and corresponds to the four symptoms of Limited Prosocial
Emotions (LPE) specifier in the DSM-5 criteria for Conduct Disorder (CD). In addition, measurement
invariance of this factor structure across age (i.e., younger versus older adolescents) and sex was
supported. As a result, mean differences in ICU total score across age and sex can be interpreted as
reflecting true variations in these traits. Further, we documented that boys generally scored higher

than girls on the ICU, and this sex difference was larger in later adolescence.

Latest versions of major diagnostic systems, including
the Diagnostic and Statistical Manual of Mental
Disorders, 5" Edition (DSM-5; American Psychiatric
Association, 2013) and the International Classification
of Disease, 11™ Revision (ICD-11; World Health
Organization, 2018), have added the specifier “with
Limited Prosocial Emotions (LPE)” to identify youth
with disruptive and serious behavior problems who
also show elevated callous-unemotional (CU) traits.
CU traits are defined by lack of remorse or guilt,
a callous lack of empathy, shallow or constricted affect,
and lack of motivation to perform well in important
activities (e.g., academics; Frick & Ray, 2015). This
inclusion in diagnostic classification was based on sub-
stantial research reporting associations between CU
traits and particularly severe and stable forms of anti-
social behavior (Frick et al., 2014) that were not captured

well by other indices of severity, such as number of
conduct problems, co-morbid diagnoses, and age of
onset of conduct problems (McMahon et al., 2010).
Further, CU traits seem to designate an etiologically
distinct group of children and adolescents with severe
behavioral problems who display very different emo-
tional deficits underlying their conduct problems (Blair
et al., 2014; Frick & Kemp, 2021; Frick et al., 2014).
Early measures of CU traits in children and adoles-
cents that were used in research were largely subscales
taken from broader measures of psychopathic traits
(e.g., see Antisocial Process Screening Device (APSD);
Frick & Hare, 2001; Child Psychopathy Scale (CPS);
Lynam, 1997; Youth Psychopathic Traits Inventory
(YPI); Andershed et al., 2002). As a result, these mea-
sures had a limited number of items assessing CU traits,
leading to significant psychometric limitations (e.g., low
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internal consistency; see Poythress et al., 2006). To over-
come these problems, Frick (2004) developed the
Inventory of Callous-Unemotional Traits (ICU) by tak-
ing four items from the CU subscale of the APSD that
most consistently loaded onto a general factor of CU
traits across samples (Frick et al., 2000) and developing
three positively worded and three negatively worded
items related to and including the original core item
from the APSD. The new scale also expanded response
options to include four, rather than three, which
increased the variability in scores and did not allow for
a central response. Thus, the ICU was constructed to
include 24 items with a greatly expanded range of poten-
tial scores that includes equal numbers of positively and
negatively worded items. Importantly, the four core
items that formed the ICU (i.e., “I feel bad or guilty
when I do something wrong,” “I am concerned about
the feelings of others,” “I do not show my emotions to
others,” “I care about how well I do at school or work”)
correspond to the four symptoms of the DSM-5 criteria
for LPE (American Psychiatric Association, 2013).

The ICU has separate forms for completion by par-
ents, teachers, and youth self-report; it has separate
forms for children under the age of five (i.e., preschool
version); and it has been translated in over 28 languages
(Ray & Frick, 2018). It has been used in over 300 peer-
reviewed studies that have generally provided strong
support for its reliability and construct validity, with
the vast majority of these studies using the self-report
version (Cardinale & Marsh, 2020; Deng et al., 2019; Ray
& Frick, 2018). For example, in their meta-analysis of
the reliability of the ICU, Deng et al. (2019) reported on
113 estimates for the self-report version, but only 23 and
4 estimates for the parent- and teacher-report versions,
respectively. Further, Matlasz et al. (2021) reported that,
when compared to informant-report versions, the ICU
self-report was most consistently associated with rele-
vant clinical validators across different developmental
stages (i.e., 3", 5™, and 8™ grades) and was the only
version to show strong validity in the oldest age group
(ie., 8™ grade).

Thus, there is substantial research supporting the
reliability and validity of the ICU self-report version
for use in adolescent samples. However, the primary
concern that has been raised about the ICU is its factor
structure (Hawes et al., 2014). Ray and Frick (2018)
provided a review of 23 factor analyses of the ICU
using either the self or parent report. Of most concern,
none of these factor analyses provided support for the
theoretical model that guided the development of the
ICU (i.e., four-item clusters loading onto an overarching
dimension; see, for example, Kimonis et al., 2008).
Instead, the most common best-fitting factor structure

was a three-factor model that includes callousness (i.e.,
deficient empathy and remorse), uncaring (i.e., limited
concern about behavioral performance and others’ feel-
ings), and unemotional (i.e., restricted or deficient affect)
subdimensions (see, for example, Byrd et al., 2013; Essau
et al.,, 2006; Kimonis et al., 2008; Roose et al., 2010).
However, this three-factor model is not found to provide
adequate fit in many samples (see, for example, Allen
et al., 2020; Benesch et al., 2014; Feilhauer et al., 2012;
Hawes et al., 2014; Houghton et al., 2013; Kimonis et al.,
2016; Lopez-Romero et al., 2015; Thegersen et al., 2020;
Wang et al., 2017; Willoughby et al., 2014; Zhang et al.,
2019). When this factor structure does obtain adequate
fit, it is usually only after the use of post-hoc modifica-
tions that do not replicate across samples (Hawes et al.,
2014). Further, these three empirical subfactors or
dimensions have not shown consistent correlates or
been integrated into any theoretical model to explain
the structure of CU traits (Frick & Ray, 2015; Ray &
Frick, 2018).

With this, a critical issue that needs to be addressed to
guide the use of the ICU as a measure of CU traits and
an indicator of the LPE specifier is to explain these
inconsistencies in factor structure. We propose two pri-
mary explanations. First, studies conducting factor ana-
lyses have varied widely in sample size and type. For
example, studies by Benesch et al. (2014) and Thegersen
et al. (2020) conducted factor analyses in relatively small
samples of clinically referred youth (Ns= 131 and 160,
respectively) and found varying support for the three-
factor model. Specifically, Benesch et al. (2014) reported
a best-fitting three-factor structure that failed to provide
adequate model fit, while Thegersen et al. (2020)
reported a best-fitting two-factor structure that provided
marginal-to-good model fit with a shortened form of the
ICU (i.e., 12-item). Additionally, studies in relatively
small samples of juvenile offenders and/or institutiona-
lized adolescents report varying support for the three-
factor model (e.g., N =324; Lopez-Romero et al., 2015;
N =221; Pechorro et al., 2016). This is important
because small samples in factor analyses can result in
a model fit that is highly influenced by very few scores,
leading to difficulty in replicating models across sam-
ples. However, problems in sample size and composition
cannot be the sole explanation for the unstable factor
structure across samples because some studies that have
used large, representative samples have also not found
consistent evidence for the proposed factor structure of
the ICU (e.g., Carvalho et al., 2017; Ciucci et al., 2014;
Pechorro et al., 2019; Roose et al., 2010; Ueno et al.,
2019; Willoughby et al., 2014).

A more likely explanation for the inconsistent factor
structure is the failure to consider the effects of method



variance. As noted above, the ICU was designed to have
equal numbers of positively and negatively worded
items. However, item wording seems to have
a significant effect on the range of responses and, as
a result, item difficulty. Specifically, Ray et al. (2016)
investigated the item functioning of the ICU in
a sample of over 1,000 high-risk (i.e., justice-involved)
adolescents and reported that positively worded items
(i.e., in the callous-unemotional direction) that indicate
higher levels of CU traits were much less likely to be
rated with higher response categories (i.e., “very true”
and “definitely true”), whereas negatively worded items
(i.e., reversal items written in the prosocial direction)
that indicate lower levels of CU traits were much more
likely to be rated with lower response categories (i.e.,
“not at all true” or “somewhat true”). That is, partici-
pants were more likely to report an absence of prosocial
traits rather than the presence of CU traits (Ray et al,
2016). As a result, Ray et al. (2016) demonstrated that
positively worded items showed higher levels of diffi-
culty in item response theory (IRT) analyses, such that
these items discriminated best at higher levels of CU
traits and were more highly correlated with more severe
behavioral manifestations of CU traits (e.g., measures of
antisocial, aggressive behavior). In contrast, negatively
worded items showed lower levels of difficulty and dis-
criminated best at lower levels of CU traits.

Thus, the use of both positively and negatively
worded items is important for distinguishing well at
both high and low levels of CU traits. However, item
wording direction could lead to significant method
variance that could influence the factor structure of
the scale. To further illustrate this, the seven-item
callousness subscale consists mostly of (i.e., all but
one) positively worded items, whereas the eight-item
uncaring subscale consists exclusively of negatively
worded items. These patterns of covariation may
thusly be more related to different item endorsement
patterns, rather than to theoretically meaningful clus-
ters of items. Further, given that these items account
for the vast majority of items and the most variance in
ICU total score, they could influence the structure of
the remaining items. Several recent studies have begun
to use factor analytic methods that consider the poten-
tial influence of item wording and have tested the
factor structure of the ICU after controlling for item
wording direction. The findings from these studies
have provided much more consistent support for the
original structure of the scale. Specifically, two recent
studies in large samples of German 9™ grade students
(N =3,878; Kliem et al., 2020) and Greek-Cypriot high
school students (i.e., grades 7-9; N=1,536;
Koutsogiorgi et al., 2020) found that controlling for
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method variance improved the overall fit of models
testing ICU factor structure. Further, each of these
studies provided support for a model with a general
CU factor and the four subfactors corresponding with
original item clusters.

Importantly, Kliem et al. (2020) also reported find-
ing strict measurement invariance across sex and eth-
nicity for its best fitting four-factor model. Such tests
are important for use of the ICU across different
groups to ensure that the scale measures the construct
of CU traits similarly across groups, which allows for
interpretation of absolute levels of these traits. That is,
research has consistently shown that boys tend to score
higher on CU traits than girls across multiple samples
(see Cardinale & Marsh, 2020; Fragkaki et al., 2016;
Kliem et al.,, 2020; Pechorro et al., 2019; Pihet et al,
2015; Ueno et al., 2019). However, until measurement
invariance is established, it is not clear if these differ-
ences are due to true differences in how CU traits are
expressed across sex or due to differences in how the
items are measuring the traits across these groups.
Further, establishing measurement invariance is parti-
cularly critical if one wishes to establish normative
cutoff scores for the ICU to aid in making diagnostic
decisions (Kemp et al., 2021).

Based on these findings, the current study attempted
to replicate recent factor analyses that supported the
theorized ICU factor structure when item wording is
controlled. That is, we used CFA to compare the fit of
a one-factor model to the fit of the three-factor model
that has been found in a large number of past factor
analyses and then compared the fit of this model to one
that includes all four-item clusters that led to scale
development and that correspond to LPE DSM-5 cri-
teria. More importantly, using a multitrait-multimethod
(MTMM) confirmatory factor analysis (CFA) approach
that considers both trait and method variance, we com-
pared the fit of each of the models that did and did not
control for method variance related to item wording. To
avoid problems related to using a small select sample, we
combined several large community samples used in
previous research, so that our tests used a large multi-
national sample (N =4,683) of community adolescents
ages 11-17. Further, we then tested whether the best-
fitting model was invariant across boys and girls and
between younger (i.e., ages 11-14) and older (i.e., ages
15-17) adolescents, which was largely consistent with
the delineation of youth age groups by Deng et al.
(2019). Finally, once establishing measurement invar-
iance, we then tested for differences in mean scores
across these groups to provide guidance for whether
normative cutoff scores should be based on sex- and age-
specific norms.
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Methods
Participants

The current study utilized a combined dataset that was
pooled from five previously published studies
(Baroncelli et al., 2018; Ciucci et al., 2014; Essau et al.,
2006; Fanti et al., 2013; Roose et al., 2010). Authors were
approached to provide their data for secondary data
analysis if they collected the ICU on a large and repre-
sentative sample of adolescents (i.e., the sample was not
selected based on risk, placement, or clinic referral). This
led to a pooled sample of 4,683 adolescents ages 11-17
years (M =13.98; SD =1.66) that was 49.3% (n = 2,308)
female. Table S1 describes the demographic character-
istics separated by subsample. The majority of the sam-
ple was living in Cyprus and completed the Greek
translation of the ICU (n=1,919; 41%), followed by
26% living in Germany and completing the German
translation (n = 1,232), 25% living in Italy and complet-
ing the Italian translation (n =1,158), and 8% living in
Belgium and completing the Dutch translation (n=
374). Across samples that reported on parental educa-
tion, a majority of participants’ parents indicated they
had a high school education or higher (see Baroncelli
et al., 2018; Ciucci et al., 2014; Fanti et al., 2013; Roose
et al., 2010 for more details).

Measures

Inventory of Callous-Unemotional Traits (ICU)

Callous-unemotional (CU) traits were assessed across all
study samples using the 24-item Inventory of Callous-
Unemotional Traits (ICU) self-report youth version.
Items were rated with a 4-point Likert-type scale, and
response options ranged from 0 (Not at all true) to 3
(Definitely true). Items 2 and 10 (i.e., “what I think is
‘right’ and ‘wrong’ is different from what other people
think;” “I do not let my feelings control me,” respec-
tively) showed the weakest item-total correlations (i.e.,
ITCs =.21 and .19, respectively), whereas all other ITCs
were .25-.59, with a mean of .43. This is consistent with
past studies using the ICU (e.g., Ciucci et al., 2014;
Kimonis et al., 2008). As a result, these two items were
not included in the main study analyses. The overall
internal item consistency of the resulting 22-item scale
was acceptable (a =.79). The internal item consistency
for each of the four latent trait factor subscales (i.e.,
limited concern about performance, limited remorse, cal-
lous-lack of empathy, and restricted affect) was measured
using McDonald’s Omega (w) due to its less restrictive
assumptions (e.g., tau equivalence) when compared to
Cronbach’s alpha (Hayes & Coutts, 2020) and resulted
in reliabilities ranging from .64 to .75, with only one (i.e.,

limited concern about performance) of four subscales
meeting acceptable criteria (w > .7). In addition, latent
trait subscales were all significantly and positively corre-
lated with one another (i.e., limited concern and
restricted affect correlated with Pearson’s r = .17; limited
remorse and restricted affect with r =.18; callous-lack of
empathy and restricted affect with r = .25; limited con-
cern and callous-lack of empathy with r=.44; limited
remorse and callous-lack of empathy with r=.52; and
limited concern and limited remorse with r=.53).

Analytic Plan

All factor analyses were conducted using Mplus software
(Muthén & Muthén, 1998-2011). Consistent with the
primary goals of the study, factor analyses proceeded in
three stages. First, a series of confirmatory factor analysis
(CFA) models were conducted based on prior research
and theory. The CFA was conducted to test each model,
both with and without controlling for method variance.
Specifically, we first estimated a unidimensional model
in which all 22 items loaded onto a single factor. In
the second model, we controlled for method variance
by allowing residuals from same method items (i.e., all
positively worded items) to covary. We chose to model
positively worded items, as opposed to negatively
worded, to reduce model complexity given that deleted
items (i.e., 2 and 10) are both positively worded items
and, as a result, using positively worded items as the
method factor resulted in fewer parameters estimated.
The third model was the empirically derived three-factor
model that included one general CU factor and three
trait factors (i.e., callousness, uncaring, and unemotional
subdimensions), without accounting for method var-
iance. The fourth model was an MTMM three-factor
model that accounted for method variance (i.e., by
allowing positively worded item residuals to covary).
The fifth model was a four-factor model based on how
the ICU was developed, which included one general CU
factor and four trait factors (i.e., limited concern about
behavioral performance, lack of remorse, callous-lack of
empathy, and restricted affect), but that did not account
for method variance. The final model was an MTMM
four-factor model that accounted for method variance
by allowing positively worded item residuals to covary.
To determine the best-fitting model, we used the chi-
square statistic and associated probability, Comparative
Fit Index (CFI), Tucker-Lewis Index (TLI), Standardized
Root Mean Square Residual (SRMR), and Root Mean
Square Error of Approximation (RMSEA). We used
standard criteria to determine the goodness of fit of
each model: CFI 20.95, TLI 20.95, SRMR <0.08, and
RMSEA <0.06 were indicative of good model fit and



were considered acceptable when CFI >0.90, TLI >0.90,
SRMR <0.10, and RMSEA <0.08 (Cheung & Rensvold,
2002; Van de Schoot et al., 2012).

In the second stage, we tested measurement invar-
iance of the best-fitting factor structure across sex and
age (i.e.,, 11-14 vs. 15-17 years). This choice of age
groups led to a cutoff that resulted in relatively equal
numbers in each age grouping. For each of these vari-
ables, we followed conventional steps for testing differ-
ent levels of measurement invariance (e.g., Grimm et al,,
2016). Each step of testing measurement invariance
assumes that the level of measurement invariance in
the previous step was established. We first established
configural invariance by testing whether the factor struc-
ture was similar across the groups. This was done by
specifying a multiple group CFA across groups (i.e., boys
and girls, younger and older adolescents) to confirm that
the same latent factor structure emerged across groups.
The next step was to establish weak factorial invariance.
In weak factorial variance, the factor loadings are set to
be equal across groups. The third step tested for strong
factorial invariance. In this step, the item thresholds are
also held equal across groups. Finally, strict factorial
invariance was established by also constraining item
residuals to be equal across groups, which is a two-step
process. First, the item residual variance is freed while
the factor loadings and item thresholds are constrained
to be equal across groups. Second, the item residual
variances are constrained to be equal across groups. At
each step, we used multiple fit indices to determine if
measurement invariance was established (Cheung &
Rensvold, 2002; Liu et al., 2017; Marsh et al., 2010).
We also considered comparative fit indices.
Specifically, we observed the change in Comparative
Fit Index (ACFI) along with the change in Root Mean
Squared Error of Approximation (ARMSEA),
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Standardized Root Mean Square Residual (ASRMR),
and change in Tucker-Lewis Index (ATLI).

Finally,' once measurement invariance of the best-
fitting structure of ICU items is established across age
and sex, mean differences in total scores can be consid-
ered to reflect meaningful variations in the construct
across groups. Thus, the final step in our analyses was
to assess for differences in ICU scores across age and sex.
To do this, univariate tests of analysis of variance
(ANOVA) were conducted using IBM SPSS Statistics
for Mac, Version 27.0 to test for main effects of sex
and age and an interaction effect of sex and age (i.e.,
using factorial or two-way ANOVA) on ICU total
scores.

Results
Factor Analysis of ICU

The fit indices for the four CFA models are presented in
Table 1. The same models and resulting fit indices are
reported for the full-scale ICU (i.e., including items 2
and 10) in Table S2. For the first two unidimensional
models, only the SRMR met for acceptable-to-good fit,
while all other fit indices failed to meet acceptable cri-
teria. For the three-factor model, the SRMR met criteria
for good model fit, while the RMSEA suggested accep-
table model fit; however, both the CFI and TLI did not
meet criteria for acceptable model fit. For the MTMM
three-factor model that accounted for method variance,
all model fit indices improved over the three-factor
model. For the four-factor model, only the SRMR met
for acceptable model fit. Finally, for the MTMM four-
factor model that accounted for method variance, all
model fit indices improved from that of the four-factor
and MTMM three-factor models. Further, for this final
model, the RMSEA, SRMR, and CFI all suggested

Table 1. Model fit statistics for Confirmatory Factor Analysis (CFA) models of the Inventory of Callous Unemotional Traits (ICU) self-

report version (22-item).

’'e df RMSEA [90%-Cl] CFl TLI SRMR
Unidimensional Model 12133.721* 209 110 [L109 - .112] .648 611 .094
Unidimensional Model with Method Modelled 6658.953* 164 .092 [.090 - .094] .808 730 064
Three-Factor Model 5374.872* 206 .073 [.072 - .075] .847 .829 .064
MTMM Three-Factor Model 3803.795* 161 .070 [.068 - .071] .892 .846 .051
Four-Factor Model 7595.931* 205 .088 [.086 - .089] 782 754 .081
MTMM Four-Factor Model 2797.307* 160 .059 [.057 - .061] 922 .888 .045

Note. MTMM = multitrait-multimethod approach to CFA denoting modeled method variance; X from chi-square test; df = degrees of freedom; RMSEA = Root
Mean Square Error of Approximation; CFl = Comparative Fit Index; TLI = Tucker-Lewis Index; SRMR = Standardized Root Mean Square Residual.

*p <.001.

Tests of measurement invariance across ICU language were not included in the main analyses due to widely varying sample sizes. However, exploratory
analyses were conducted using two different approaches to address sample size variability. The first was to randomly sample 400 youth from each subsample
to be of approximately equal weight as the smallest (i.e., the Dutch) subsample. The second approach was to test invariance between the Greek subsample,
which was approximately half of the entire sample, to all others. The results of these analyses can be found in Table S5. As noted in this table, consistent
support across fit indices was found for configural and weak factorial models, but support was not consistent for strong and strict factorial invariance.
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acceptable-to-good model fit. The TLI was the only
index of model fit that did not meet the threshold of
acceptable fit. This may be due to model complexity, as
the TLI tends to decrease as the complexity (e.g., num-
ber of items, number of factors) of the model increases
(e.g., Cheung & Rensvold, 2002). Thus, the MTMM
four-factor model was identified as the best-fitting
model, and this was observed to also be true for the 24-

3. I care about how well I do
at school or work

'583

7.1do not care about being

item ICU that did not eliminate the two items with
marginal item-total correlations (Table S2). The stan-
dardized factor loadings for the 22-item MTMM four-
factor model can be seen in Figure 1. All items loaded
significantly and positively onto their respective trait
factor (i.e., limited concern about behavioral perfor-
mance, lack of remorse, callous-lack of empathy, and
restricted affect). Further, all latent trait subfactors were

Limited
Concern

on time
4307
11. I do not care about doing
things well 321
228

. 856

15. T always try my best -
A17

20. I do not like to put the
time into doing things well 1736

23. I work hard on
everything I do

5. 1 feel bad or guilty when I .605
do something wrong

9. 1do not care if I get into

937

1.000

Lack of

trouble

13. I easily admit to being

329 ‘wrong

16. I apologize to persons I
hurt

18. I do not feel remorseful
when I do something wrong

Remorse

Callous-
Unemotional
(CU) Traits

Callous-Lack

24.1 do things to make
others feel good

1. T express my feelings
openly

6. 1do not show my 322

of Empathy 728

Restricted

emotions to others

14. It is easy for others to
tell how I am feeling

430

19. T am very expressive and
emotional 350

.389

267
4.1 do not care who I hurt to
get what I want
8.1 am concerned about the

226 feelings of others
286 12. I seem very cold and

uncaring to others

271 17. I try not to hurt others’
feelings
21. The feelings of others
are unimportant to me

22. I hide my feelings from
others

Affect 376

Figure 1. Results of the best fitting MTMM four-factor model (22-item).



loaded positively onto the general or overarching CU
factor, and all positively worded items were positively
covaried with one another (see Figure 1 for standardized
subfactor loadings onto the general factor and covar-
iances between positively worded items for each
subfactor).

Measurement Invariance Across Sex

Table S3 provides fit indices for each CFA in girls and
boys separately, with the MTMM four-factor model
providing the best fit among the models for each sex.
Table 2 shows the model fit indices for each step of
testing measurement invariance across sex. All fit
indices, apart from the TLI, showed acceptable-to-good
model fit for the configural model, suggesting that the
factor structure is the same for boys and girls. Good
model fit was met for both the RMSEA and SRMR,
along with acceptable fit for the CFI and TLI, in the
weak factorial model, suggesting that not only is the
factor structure consistent across sex, but the factor
loadings are consistent as well. For the strong invariance
model, good model fit was obtained for the RMSEA and
SRMR, along with acceptable fit for the CFI. Based on
these fit indices, we can also assume strong factorial
invariance for the ICU across sex. It should be noted,
however, that the change in TLI from weak factorial to
strong models did not meet conservative criteria pre-
viously set at <-.01 (see Table 2). Again, failure of the
TLI to meet this criterion may be due to model complex-
ity (see Sass et al., 2014). Finally, strict factorial invar-
iance was assessed by constraining the item residuals to
be equal across groups (steps 1 and 2 in Table 2). In both
steps, all model fit indices, apart from the TLI, were
acceptable-to-good. All model fit indices in step 2 only
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changed negligibly (i.e., within the recommended cutoff
of —.01 for invariance; Cheung & Rensvold, 2002), pro-
viding evidence of strict factorial invariance across sex as
well.

Measurement Invariance Across Age

Table S4 provides fit indices for each CFA in younger
(ages 11-14) and older (ages 15-17) adolescents sepa-
rately, with the MTMM four-factor model providing the
best fit among the models for each age group. It is
important to note that, while the MTMM four-factor
model was the best fitting model for the older adoles-
cents, the individual fit indices were generally below an
acceptable fit in this age group. Table 3 shows the model
fit indices for each stage of testing measurement invar-
iance across age groups. All fit indices, apart from the
TLI, showed acceptable-to-good model fit for the con-
figural model, suggesting that the factor structure is the
same for younger and older adolescents. For the weak
factorial model, the RMSEA and SRMR met criteria for
good model fit, along with acceptable model fit for the
CFI and TLI, suggesting that the factor loadings are
equal across age groups as well. It should be noted,
however, that the change in TLI from weak factorial to
strong models did not meet conservative criteria set at
<-.01 (see Table 3). Again, failure of the TLI to meet this
criterion may be due to model complexity (see Sass et al.,
2014). For the strong model, good model fit was
obtained for the RMSEA and SRMR, along with accep-
table fit for the CFI. Based on these fit indices, we can
also assume strong factorial invariance for the ICU
across the age groups. Finally, both steps in strict factor-
ial models resulted in acceptable-to-good model fit
indices, apart from the TLI. All model fit indices in

Table 2. Tests of measurement invariance of MTMM four-factor model across boys and girls.

Model 'S df RMSEA [90%-Cl] ARMSEA CFI ACFI Ll ATLI SRMR ASRMR
Configural Invariance 2990.765* 320 .060 [.058 - .062] 914 .876 .049

Weak Factorial Invariance 2589.097* 342 .053 [.051 - .055] —.007 928 .014 .903 .027 .051 .002
Strong Invariance 3189.747* 404 .054 [.053 - .056] .001 9N -.017 .898 —.005 .052 .001
Strict Factorial Step 1 3136.656* 382 .055 [.054 - .057] 912 .893 .051

Strict Factorial Step 2 3189.747* 404 .054 [.053 - .056] -.001 9N -.001 .898 .005 .052 .001

Note. x* from chi-square test; df = degrees of freedom; RMSEA = Root Mean Square Error of Approximation; Cl = Confidence Interval; CFl = Comparative Fit
Index; TLI = Tucker Lewis Index; SRMR = Standardized Root Mean Square Residual.

*= p < 001,

Table 3. Tests of measurement invariance of MTMM four-factor model across age (11-14 vs. 15-17).

Model X df RMSEA [90%-Cl] ARMSEA CFl ACFI TLI ATLI SRMR ASRMR
Configural Invariance 3072.212 % 321 .061 [.059 - .062] 91 872 .049

Weak Factorial Invariance 2537.119* 341 .052 [.051 - .054] —-.009 929 018 904 .032 .050 .001
Strong Invariance 3259.477* 403 .055 [.053 - .057] .003 .908 -.021 .894 —-.010 .051 .001
Strict Factorial Step 1 3188.585* 381 .056 [.054 - .058] .909 .890 .051

Strict Factorial Step 2 3259.477* 403 .055 [.053 - .057] —-.001 .908 —-.001 .894 .004 051 .000

Note. x* from chi-square test; df = degrees of freedom; RMSEA = Root Mean Square Error of Approximation; Cl = Confidence Interval; CFl = Comparative Fit
Index; TLI = Tucker Lewis Index; SRMR = Standardized Root Mean Square Residual.

*=p < 001,



8 (&) E.C.KEMPETAL.

Table 4. Group Differences by Sex, Age, and Sex*Age on ICU self-report total score.

n (%) Mean (SD) F (dfy, dfp) p-value n
Boys 2375 (51%) 21.90 (8.45)
Girls 2308 (49%) 17.18 (7.65)
Sex Main Effect 395.51 (1, 4681) <.001 .078
Ages 11-14 2919 (62%) 18.38 (8.18)
Ages 15-17 1764 (38%) 21.54 (8.41)
Age Main Effect 155.93 (1, 4681) <.001 .032
Boys Ages 11-14 1444 (31%) 20.53 (8.25)
Boys Ages 15-17 931 (20%) 24.03 (8.31)
Girls Ages 11-14 1475 (31%) 16.28 (7.53)
Girls Ages 15-17 833 (18%) 18.76 (7.62)
Sex*Age Interaction 4.53 (1, 4679) .033 .001

Note. The total ICU score is based on 22 items, with items 2 and 10 excluded. SD = standard deviation; F-value from ANOVA test; dfy =
numerator degrees of freedom; dfs = denominator degrees of freedom; n? = partial eta-squared.

step 2 were either unchanged or changed negligibly
(<-.01). Thus, our findings also suggest strict factorial
invariance across age groups.

Group Differences in ICU Total Score

Because measurement invariance was demonstrated for
this ICU MTMM four-factor structure across sex and
age, we tested for significant group differences in mean
total scores. This total score showed acceptable internal
consistency (Cronbach’s a=.79), and its distribution
did not deviate significantly from normality (skewness
=.50; kurtosis =.24). Table 4 shows the significant main
effects for sex and age (i.e., ages 11-14 vs. 15-17) and
a significant interaction effect of sex and age on ICU
total score. This interaction effect of sex and age showed
that, in both the younger and older age groups, boys
scored higher on the ICU than girls, but this difference
in mean total scores was greater in the older (i.e., ages
15-17) adolescents.

Discussion

The current results provide important information to
guide use of the ICU as a measure of CU traits and as an
indicator of the diagnostic specifier “with Limited
Prosocial Emotions (LPE),” that is now part of the
criteria for Conduct Disorder (CD) in the DSM-5
(American Psychiatric Association, 2013). Of most
importance, our results suggest that an inability to find
a consistent factor structure in research is likely due to
a failure to consider the effects of item wording. That is,
consistent with two other recent factor analyses that
control for different response patterns for negatively
and positively worded items (Kliem et al., 2020;
Koutsogiorgi et al., 2020), we found support for the
structural model that led to the item content of the
ICU, with four-item clusters loading onto an overarch-
ing general factor (Kimonis et al., 2008). Further, our
factor analysis was conducted on a large (N =4,683)
sample of non-referred youth, as were other studies

finding support of this factor structure (Kliem et al.,
2020; Koutsogiorgi et al., 2020).

Our results suggest that a hierarchical factor structure
with one general CU factor and four trait factors or
subscales seems to best represent the structure of the
ICU. Importantly, our results showed that this factor
structure demonstrated strict measurement invariance
across boys and girls and across younger (ages 11-14)
and older (15-17) adolescents. Similarly, Kliem et al.
(2020) found support for strict measurement invariance
for the four-factor structure that accounts for method
variance across sex and ethnicity in their large sample of
9™ grade students in Germany. With this, the ICU
appears to capture the construct of CU traits similarly
across several demographic groups.

Our final aim was to test potential differences in mean
scores for boys and girls and across younger and older
adolescents. Given that we demonstrated measurement
invariance across these different groups, such differences
can be interpreted as reflecting meaningful variations in
CU traits, rather than differences in how the traits are
measured across groups. While sex (e.g., Allen et al.,
2020; Carvalho et al., 2017; Ciucci et al., 2014; Essau
et al., 2006; Fanti et al., 2009; Fragkaki et al., 2016; Kliem
et al., 2020; Pechorro et al., 2019; Pihet et al., 2015;
Thegersen et al., 2020; Ueno et al,, 2019) and age
(Carvalho et al, 2017; Houghton et al., 2013;
Thegersen et al., 2020; Ueno et al.,, 2019; Zhang et al,,
2019) trends in CU scores have been reported in past
research, these have not been based on samples as large
as our multinational sample, which allowed us to test sex
by age interactions. While boys showed higher levels of
CU traits than girls in both age groups, consistent with
past research (e.g., Cardinale & Marsh, 2020; Fragkaki
et al., 2016; Kliem et al., 2020; Pechorro et al., 2019; Pihet
et al., 2015; Ueno et al., 2019), this gap was wider in
older adolescents. Overall, these sex differences are con-
sistent with a wealth of data across development docu-
menting that girls tend to show greater levels of empathy
and other types of affiliative emotions across the



lifespan, with these increasing into adolescence (see
Christov-Moore et al., 2014 for a review). There is evi-
dence to support both biological predispositions and
cultural expectations to account for these differences
that appear to be reflected in ICU scores (Christov-
Moore et al., 2014).

Our findings need to be interpreted in light of several
limitations. First, while we conducted our study on
a large multinational sample, the sample was somewhat
homogenous in terms of cultural diversity, largely being
of European descent. Thus, the measurement invariance
of the ICU needs to be tested across different racial,
ethnic, and cultural groups. Further, the youngest age
in our sample was 11 but due to limited sample size,
especially in the youngest age groups, we were forced to
use relatively large age ranges to test measurement
invariance across development. Thus, future research
should consider more discrete age ranges when testing
measurement invariance. Of note, the self-report version
of the ICU has been used in children as young as 9
(Cardinale & Marsh, 2020) and has proven to be related
to important variables (e.g., conduct problems, negative
peer perceptions) in preadolescent children (Matlasz
et al., 2022). As a result, measurement invariance should
specifically be tested for pre-adolescent children as well.
Similarly, there are other versions of the ICU for infor-
mant-report (i.e., parent and teacher) that have not been
subject to as much research as the self-report. Roose
et al. (2010) reported measurement invariance across
the different report formats in the Belgium sample
included in our analyses, and Ueno et al. (2019) reported
measurement invariance across self-, teacher-, and par-
ent-report in non-referred German children ages 6-18
years. However, neither of these studies tested factor
models controlling for method variance. As a result,
the model tested in the current study needs to be tested
in large samples using the informant versions of the
ICU. Further, we collapsed across several different ICU
language translations for our main tests, and the widely
varying sample sizes made testing measurement invar-
iance across these translations difficult. Supplementary
analyses provided support for configural and weak fac-
torial invariance across translations but not for strong or
strict invariance (see Footnote 1). These findings suggest
that the factor structure and factor loadings were similar
across these language translations but the item thresh-
olds and item residuals varied across languages. Thus,
further tests of the measurement invariance of the ICU
across cultures and language translations are needed.
Finally, given the finding that method variance seems
to be due to differences in item endorsement patterns, it
will be important to replicate the findings in other sam-
ples that may have different distributions of ICU scores.
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That is, the current community sample did not have as
many adolescents with high scores on the ICU as would
likely be found in clinic-referred or forensic samples, in
which a larger number of youth with elevated levels of
antisocial behavior are likely to be found.

With these limitations in mind, our analyses strongly
suggest that future studies testing the factor structure of
the ICU need to use methods that control for item
wording direction. When this is done, a factor structure
that is consistent with how the scale was theoretically
developed has emerged. That is, past factor models
appear to have resulted in subscales on the ICU that
likely reflect item wording and the resulting differences
in response rates across the negatively and positively
worded items, rather than theoretically meaningful
dimensions of CU traits. These findings strongly support
the recommendation that most interpretations from the
ICU should be made from the total score (see also Ray &
Frick, 2018). Such a recommendation is further sup-
ported by the limited reliability (i.e., modest internal
consistency) of the individual subscales. For most
research purposes, this can be done using a continuous
score but Kemp et al. (2021) provide a number of ways
in which either empirically derived or normative cutoff
scores can be used to define clinically important groups
based on ICU total scores. Importantly, the ICU appears
to measure the construct of CU traits similarly across
many demographic groups, which supports the use of
mean levels of these traits to form norm-referenced
cutoff scores for diagnostic purposes. However, our
findings suggest that these cutoffs should reflect differ-
ences in the levels of the traits across sex and across
younger and older adolescents.

Finally, our findings provide guidance for using the
ICU to approximate the DSM-5 LPE specifier. That is,
some past research selected individual ICU items that
most closely match each of the four symptoms of the
specifier and used a minimum rating on each item to
indicate symptom presence. An individual was consid-
ered to meet the LPE criteria if at least two of the four
items reached this symptom threshold. A review of nine
studies using this approach indicated that this method
resulted in widely varying prevalence rates and poor
evidence for its validity (Colins et al., 2020). These
negative findings are likely the result of using a very
limited item pool (i.e., four items), using a very
restricted range of scores (i.e., 0 to 4), and a failure to
consider differences in item difficulty associated with
positively and negatively worded items. Instead, our
findings support a) the clustering of the six items relat-
ing to each of the four LPE symptoms and b) the need to
control for item wording, which was the approach tested
and validated by Kemp et al. (2021). This approach uses
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all six items to assess each symptom and uses different
scoring criteria for positively (ratings of “very true” or
“definitely true” were scored as indicating symptom
presence) and negatively (only “extreme” responses of
“not at all true” were scored as indicating symptom
presence) worded items, in order to adjust for item
difficulty. A symptom is considered present if two or
more of the six items representing that symptom reach
the threshold, and the LPE criteria are considered pre-
sent if two or more of the symptoms are present. While
this method requires further testing, it was associated
with risk for later delinquency and aggression in adoles-
cents and for experiencing conduct problems and peer
relation difficulties in school children (Kemp et al.,
2021).
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