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Background: The presence of callous-unemotional (CU) traits designates an important subgroup of antisocial youth
at risk for severe, persistent, and impairing conduct problems. As a result, the fifth revision of the Diagnostic and
Statistical Manual includes a specifier for youth meeting diagnostic criteria for Conduct Disorder who show elevated
CU traits. The current study evaluated the DSM-5 criteria using Item Response Theory (IRT) analyses and evaluated
two methods for using a self-report measure of CU traits to make this diagnosis.Methods: The sample included 2257
adolescent (M age = 15.64, SD = 1.69 years) boys (53%) and girls (47%) from community and incarcerated settings in
the United States and the European countries of Belgium, Germany, and Cyprus. Results: IRT analyses suggested
that four- or eight-item sets from the self-report measure (comparable to the symptoms used by the DSM-5 specifier)
provided good model fit, suggesting that they assess a single underlying CU construct. Further, the most stringent
method of scoring the self-report scale (i.e. taking only the most extreme responses) to approximate symptom
presence provided the best discrimination in IRT analyses, showed reasonable prevalence rates of the specifier,
and designated community adolescents who were highly antisocial, whereas the less stringent method best
discriminated detained youth. Conclusions: Refined self-report scales developed on the basis of IRT findings
provided good assessments of most of the symptoms used in the DSM-5 criteria. These scales may be used as one
component of a multimethod assessment of the ‘With Limited Prosocial Emotions’ specifier for Conduct Disorder.
Keywords: Callous-unemotional traits, DSM-5, conduct disorder, with limited prosocial emotions, item response
theory analysis.

Introduction
Youth exhibiting significant and impairing patterns
of antisocial and aggressive behavior that meet
diagnostic criteria for Conduct Disorder (CD) are
heterogeneous with respect to their severity, prog-
nosis, and presumed etiology (Frick & Viding, 2009).
Further, a substantial body of research suggests
that nonnormative levels of callous-unemotional
(CU) traits are useful for identifying antisocial youth
who show a distinct pattern of severe, chronic, and
aggressive conduct problems that are resistant to
traditional mental health interventions, and under-
pinned by distinct causal factors. The fifth edition of
the Diagnostic and Statistical Manual (DSM-5) inte-
grates CU traits into its diagnostic criteria for CD by
including the specifier ‘With Limited Prosocial Emo-
tions’ [American Psychiatric Association (APA)
2013]. The specifier is used when a person meeting
diagnostic criteria for CD persistently (≥12 months)
exhibits two or more of the following characteristics
in multiple relationships or settings: (a) lack of
remorse or guilt; (b) callous-lack of empathy; (c)
unconcerned about performance; or (d) shallow or

deficient affect. These four criteria closely approxi-
mate the Affective Dimension of psychopathy that
has been considered core to defining this construct
in adult samples (Hare & Neumann, 2008), and
also showed the most consistent loadings on a CU
factor using parent and teacher ratings across
community and clinical samples of children (Frick
et al., 2000).

The addition of this CU specifier is expected to
provide greater information about etiology, current
and future impairment, and to aid in treatment
planning for youth diagnosed with CD (Frick, Ray,
Thornton, & Kahn, 2014), of whom an estimated 12–
50% present with significant CU traits (Kahn, Frick,
Youngstrom, Findling, & Youngstrom, 2012; Rowe
et al., 2010). For example, nonnormative CU traits
differentiate groups of children and adolescents with
CD showing more premeditated and instrumental
(i.e. for gain) aggression (Frick & White 2008). They
also designate those showing distinct brain activity
patterns in response to emotional stimuli (Viding
et al., 2012). Similarly, CU traits at school age
predict criminal and antisocial behavior in adult-
hood, even after controlling for severity and onset of
CD (McMahon, Witkiewitz, Kotler, & the Conduct
Problems Prevention Research Group 2010).Conflict of interest statement: No conflicts declared.
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The inclusion of the specifier in the DSM-5 neces-
sitates further research to test and refine the optimal
indicators of the construct of CU traits. As this
method for operationalizing nonnormative CU traits
in the DSM-5 is relatively new and untested, it is
crucial to rigorously evaluate it so that modifications
can be made in subsequent revisions of the manual.
It is also important to evaluate commonly used
methods for assessing CU traits to determine which
best capture the overall construct and best identify
youth with serious antisocial behavior. In the cur-
rent study, we begin to advance these two goals
using the self-report version of the Inventory of
Callous-Unemotional Traits (ICU; Kimonis et al.,
2008) in a large multinational adolescent sample.
The ICU was chosen because it was systematically
developed over two decades, providing one of the
most comprehensive measures of CU traits currently
available. The 24-item ICU shows acceptable inter-
nal consistency and correlates with important out-
comes, such as reduced emotional responding to
distress cues and severe aggression, across a wide
age range, gender, types of samples, and different
language translations (e.g. Ezpeleta, Osa, Granero,
Penelo, & Dom�enech, 2013; Fanti, Frick, & Geor-
giou, 2009).

The second reason for testing the ICU is that its
items were used in the secondary data analyses
that guided the DSM-5 specifier’s formation (Frick
& Moffitt, 2010). Specifically, the four DSM-5
criteria symptoms were based on the original four
items that guided the item pool for developing the
ICU, although the DSM criteria provide a more
extended description of each symptom in compar-
ison. When developing the DSM-5 specifier symp-
toms, a longer nine-symptom list was also
considered based on confirmatory factor analyses
of the ICU in four samples from different countries
with different language translations (Essau, Sasag-
awa, & Frick, 2006; Fanti et al., 2009; Kimonis
et al., 2008; Roose, Bijttebier, Decoene, Claes, &
Frick, 2010). Items loading >0.40 on the overarch-
ing CU factor, and/or being one of the two highest
loading items on a subfactor in two or more
samples, were selected for the extended list. Three
items overlapped with the four-item criteria set.
Because associations with several external criteria
revealed similar effect sizes for the four- and nine-
item sets across samples, the shorter and more
parsimonious set was eventually chosen to form the
basis for the DSM-5 specifier criteria (Frick &
Moffitt, 2010).

The current study sought to extend these tests in
the same four cross-national samples used by Frick
and Moffitt (2010) in several important ways. First,
the study sought to provide a more rigorous com-
parison of the two-item sets (i.e. four- and nine-item
sets) using a latent-variable statistical approach,
item response theory (IRT) analysis. IRT assesses
how well the item set as a whole and each individual

item comprising the sets measure the overarching
latent construct of CU traits across its continuum. It
provides a method for evaluating the adequacy of the
DSM-5 operationalization, especially in comparison
to a viable alternative with more items. Second, the
study compares two ways for translating the ordinal
ICU item rating format into dichotomous decisions
required by the DSM-5 specifier. Specifically, it
evaluates more and less stringent methods for
dichotomizing items into symptoms that are either
present or absent by testing the utility of each for
designating youth with severe antisocial and aggres-
sive behavior.

Methods
Participants

Participants were 2,257 community and detained adolescents
from five studies conducted in Belgium (Dutch-speaking part),
Germany, United States, and Cyprus. Belgian participants
were 455 14–20-year-old (M = 16.67, SD = 1.34) adolescents
(44% girls) recruited from six high schools in rural and urban
areas of Flanders (Roose et al., 2010). German participants
were 1315 13–18-year-old (M = 15.59, SD = 1.56) adolescents
(46% girls) recruited from three urban and three rural schools
in Nordrhein Westfalia (Essau et al., 2006). American partic-
ipants were 158 12–18-year-old (M = 15.29, SD = 1.30) youth
(38% girls) housed in detention facilities in the Southeast
(Kimonis et al., 2008; Marsee & Frick, 2007). Cypriot partic-
ipants were 329 12–18-year-old (M = 14.63, SD = 2.05) youth
(52% girls) recruited from middle (49.3%) and high (50.7%)
schools (Fanti et al., 2009).

Procedures

School approval and parental written informed consent were
obtained and the majority of European youth agreed to
participate (94% Belgian; 92% German; 95% Cypriot). Com-
munity-based youth independently completed questionnaires
in their classroom during regular school hours. Instruments
were adapted and translated for non-English-speaking sam-
ples according to widely accepted guidelines for cross-cultural
research (Brislin, 1970). For incarcerated participants, deten-
tion center directors approved the study and parents/legal
guardians of residents provided informed consent via tele-
phone recording. The youth who assented to participate (81%
boys, 73% girls) completed questionnaires in small groups (3–8
participants) with questions read aloud to control for reading
level.

Measures

Callous-unemotional traits. The 24-item ICU (Frick,
2004) was administered to all youth to assess CU traits. Items
are rated on a 4-point Likert scale from 0 (Not at all true) to 3
(Definitely true). Alphas for total ICU scores were acceptable to
good, ranging from 0.77 to 0.89 across samples (Essau et al.,
2006; Roose et al., 2010).

Aggression/antisocial behavior. The antisocial
behavior subscale of the Social and Health Assessment (SAHA;
Schwab-Stone, Chen, Greenberger, Silver Lichtman, & Voyce,
1999) assessed antisocial behavior in the Belgian and German
samples. Youth report on the frequency of engaging in a variety
of antisocial acts (e.g. vandalism, weapon possession, theft,
assault) during the past year using a 5-point scale (0, 1, 2, 3–4,
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or 5 or more times) with items summed to form a total score
(Belgium a = .86, German a = .84).

Externalizing/conduct problems. The Youth Self-
Report (YSR, Achenbach, 1991) externalizing composite
(aggressive, delinquent behavior subscales) assessed external-
izing problems in the German sample. Externalizing scores
have demonstrated good internal consistency and validity (e.g.
Achenbach, 1991), with a = .86 in the present study. The
Bremen Psychopathology Scale (Essau, 2000) assessed CD
symptoms in the German sample. Participants rate symptoms
on a 4-point scale (a = .77, current study), ranging from 0
(never) to 3 (very often).

Delinquency. The Self-Reported Delinquency Scale (SRD;
Elliot & Ageton, 1980) assessed delinquency in the American
sample. Youth indicate whether or not they have ever engaged
in 36 illegal juvenile acts and endorsements are summed to
create total, property (10-item) and violent (eight-item) delin-
quency scales (Krueger et al., 1994). Cronbach’s alphas
ranged from .61 (violent) to .88 (total).

Proactive aggression. Youth rated the 10 items of the
proactive overt aggression scale from the Peer Conflict Scale
(PCS; Marsee & Frick, 2007) on a 4-point scale from 0 (‘Not at
all true’) to 3 (‘Definitely true’) to assess aggression in the
American sample (a = .77). Youth rated the 12 items of the
proactive aggression scale from the Reactive-Proactive Aggres-
sion Questionnaire (Raine et al., 2006) from 0 (‘Never’) to 2
(‘Often’) to assess aggression in the Cypriot sample (a = .81).

Bullying. The Student Survey of Bullying Behavior-Revised
(SSBBR; Varjas,Meyers, &Hunt, 2006) assessed bullying in the
Cypriot sample. Participants rated the frequency of engaging in
physical, verbal, or relational bullying on an ordinal scale of:
never, once or twice a year, monthly, weekly, or daily (a = .88).

Plan of analysis

To determine if a symptom is present or absent, as required by
the DSM-5 criteria, ICU items were dichotomously coded using
two different methods, which were compared. The more
stringent method required extreme ratings on the item to be
indicative of the symptom (coded as absent if rated 0 ‘not at all
true’ to 2 ‘very true’, and present if rated equal to 3 ‘definitely
true’), relative to the less stringent method (item coded as
absent if rated 0 or 1, and present if rated either 2 or 3) used by
Frick and Moffitt (2010) in developing the DSM-5 criteria.
Hereafter, we refer to these as the ‘extreme’ and the ‘split’
coding methods, respectively.

Prior to carrying out IRT analyses, separate confirmatory
factor analyses (CFA) were conducted using MPlus 6.1 statis-
tical software (Muth�en & Muth�en, 2007) to formally test the
unidimensionality assumption on which IRT relies (Reise &
Henson, 2003). All CFAs with the dichotomous ICU items used
weighted least squares means and variance adjusted (WLSMV)
estimation, as recommended by Muth�en and Muth�en (2007).
In addition to the Chi-square statistic, which indicates accept-
able model fit with lack of significance, three standard fit
indexes were used to evaluate model fit: The Root Mean-Square
Error of Approximation (RMSEA), Standardized Root Mean
Residual (SRMR), and the Comparative Fit Index (CFI). Cut-off
values close to .06 for RMSEA, .08 for SRMR, and .95 for CFI
were considered a good fit (Bollen, 1989).

Cronbach’s coefficient alphas and item-to-total scale corre-
lationswereused to test the reliability of criteria set scores. Item-
to-total scale correlations >.30 indicate good discrimination and
Cronbach’s alpha >.70 suggests that the item set is internally
consistent (Nunnally & Bernstein, 1994). Frequency analyses
were used to determine the prevalence of significant CU traits.

Two-parameter IRT logistic models, based on available data
from all countries, were applied to the two criteria sets to define
the relationship between each criterion item and the underlying
unobserved latent construct of interest (i.e. CU severity),
performed separately for the extreme and split coding methods.
IRT estimates two parameters for each item within each set:
difficulty (threshold) and discrimination (slope). Item difficulty
parameters represent the point along the CU latenttrait contin-
uumatwhich50%of thesample is likely toendorsean item,with
higher threshold criteria being more severe and endorsed less
frequently. Discrimination parameters indicate the strength of
the relationship between the item and the underlying latent-
trait, with higher values providing greater precision across the
CU trait continuum. Item discrimination values >1.70 are
considered very high discriminators, between 1.35 and 1.69
high, between 0.65 and 1.34 moderate, between 0.35 and 0.64
low, and <0.34 very low discriminators (de Ayala, 2009; Baker,
2001). Thus, item discriminations of 0.65 and above were
considered acceptable.

Item characteristic curves (ICCs) were plotted and examined
for each item within the two sets. The typical ICC has a well-
defined S-shape indicating that the probability of endorsing a
specific item increases monotonically as the latent-trait
increases (Embretson & Reise, 2000). The difficulty parameter
shifts the curve from left to right as the item criterion becomes
more severe and the discrimination parameter is represented
by the height of the curve’s peak (higher curve = greater
information and criterion discrimination). Item information
curves (IICs) indicate the point along the CU latent-trait
continuum that an item conveys the most information (i.e.
reliability). All IRT models were analyzed using MPlus, which
estimates item parameters via a maximum likelihood estimator
with robust standard errors using a numerical integration
algorithm. To assess overall model fit, likelihood ratio chi-
square (G2) statistics, Akaike’s information criterion (AIC), and
Bayesian information criterion (BIC) fit statistics were used (de
Ayala, 2009). To refine item sets, items with high difficulty and
low discrimination were removed and/or substituted with
better functioning items assessing the same CU symptom
category. In such cases, the AIC and BIC were used to compare
the relative fit of the two nonnested IRT models, with lower
values indicating better fit (Kang & Cohen, 2007; Rupp &
Templin, 2010).

Finally, to test the discriminant validity of refined criteria
sets, participants were categorized into CU specifier groups
according to the number of criteria endorsed using extreme
and split coding methods. The following two groups were
formed for the four- and nine-item sets: those endorsing no
symptoms or one symptom (i.e. not meeting CU specifier
criteria) and ≥2 symptoms (i.e. meeting specifier criteria),
reflecting the DSM-5 symptom threshold (APA, 2013). For the
nine-item set, a symptom was considered endorsed if any of
the items comprising that symptom’s category were endorsed:
shallow/deficient affect (item 1), unconcerned about perfor-
mance (items 3,15), lack of remorse-guilt (5,13,16), callous-
lack of empathy (items 8,17,24). The two groups were then
compared on empirically supported external criterion mea-
sures using Analyses of Variance (ANOVA), controlling for age
and gender, to test the validity of the two criteria sets.

Results
Confirmatory factor analysis

Four separate single factor CFA models in which all
items loaded onto one overall factor representing CU
traits were conducted. Using the extreme coding
method, the four-item set provided good model fit,
v2(2, N = 2,257) = .83, p = .66, RMSEA = .01 (RMSEA
CI: 0.00|0.03), SRMR = .01, CFI = .99. However,
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model fit was also acceptable using the split method
with the four-item set (v2(2, N = 2,257) = 14.28,
p < .05, RMSEA = .05(RMSEA CI: 0.03|0.07),
SRMR = .04, CFI = .94). Model fit was acceptable
for the nine-item set using the extreme coding
method (v2(27, N = 2,257) = 73.51, p < 001, RMSEA =
.025(RMSEA CI: 0.02|0.03), SRMR = .06, CFI = .93)
or the split coding method (v2(27, N = 2,257) = 230.32,
p < .001, RMSEA = .05(RMSEA CI: 0.04|0.06),
SRMR = .06, CFI = .92). These findings provide sup-
port for model fit at the instrument level (de Ayala,
2009). Table 1 shows the resulting factor loadings of
the four CFA models.

Extreme coding method

Prevalence and reliability of criteria sets. Cron-
bach’s alphas were .40 for the four-item and .70 for
the nine-item set (see Table 1 for ranges across
samples). All items comprising the four- and nine-
item sets had item-to-total scale correlations >.37,
indicative of good discrimination (Table 2). The
probability of endorsing each item ranged from
3.7% to 9.2% for the four-item set and from 2.7%
to 15.3% for the nine-item set. Across samples, the
prevalence of endorsing ≥2 CU symptoms from the
four-item set was 3.8%, with significant gender
differences (2.6% for boys, 1.2% for girls), v2(2,
N = 2,257) = 19.86, p < .001. The prevalence rate for
the nine-item set was 11.7%, with significant gender
differences (8.2% for boys, 3.5% for girls), v2(1,
N = 2,257) = 29.89, p < .001.

IRT analyses – four-item set. The four-item criteria
set fit the data well, as suggested by a nonsignificant
log-likelihood chi-square statistic, G2

(8, N = 2,257)

= 17.05, p = .052, AIC = 4543.20, BIC = 4583.76.
Difficulty parameters indicated that higher levels of
the latent CU trait were necessary to endorse item 6
(shallow/deficient affect symptom category).
Discrimination parameters indicated that items 8

(callous-lack of empathy category) and 3 (uncon-
cerned about performance category) best discrimi-
nated adolescents along the CU continuum.
Figure 1A and 1B depicting plotted ICCs and IICs
illustrate that items provided the greatest amount of
information toward the higher end (i.e. more severe
range) of the CU continuum. Items were more likely
to be endorsed (i.e. higher reliability) among those
possessing higher levels of the underlying CU trait,
but had a low probability of endorsement across the
sample. Item 3 provided the most information and
item 6 the least, which corresponded to CFA find-
ings.

A post hoc IRT analysis substituting item 6 with
the other shallow/deficient affect item (item 1) from
the nine-item set, showed a better fit to the data than
the original model, as suggested by lower BIC and
AIC values (G2

(8, N = 2,257) = 13.46, p = .10, AIC
changed from 4543.20 to 4534.32 and BIC changed
from 4583.76 to 4574.88). Item 1 had lower difficulty
(Dif. = 2.765, SE = .33) and higher discrimination
within the acceptable range (Dis = .723, SE = .14)
compared with item 6. This change decreased the
item difficulty (Dif. = 2.536, SE = .34) and increased
the discrimination (Dis = .639, SE = .11) values for
item 5. Moreover, in the CFA model substituting item
6 with item 1, the factor loading for item 1 was .54
(SE = .06), v2(2, N = 2,257) = .55, p = .76, RMSEA =
.01(RMSEA CI: 0.00|0.03), SRMR = .01, CFI = .99.
The prevalence rate for the new nine-item set was
3.6%, with significant gender differences (5.3% for
boys, 2% for girls), v2(1, N = 2,257) = 17.17, p < .001.

IRT – nine-item set. The nine-item criteria set also
fit the data well, G2

(494, N = 2,257) = 416.07, p = .99,
AIC = 9681.07, BIC = 9779.56. Item 24 (callous-
lack of empathy category) had the lowest difficulty
parameter and item 8 had the highest, necessitating
higher levels of the latent CU trait to endorse the
latter. Item 13 (lack of remorse-guilt category) had
the lowest discrimination parameter, whereas

Table 1 Factor loadings (standard errors) for ICU items from CFA analyses

Questionnaire items

Extreme coding method Split coding method

Four-item Nine-item Four-item Nine-item

1) I express my feelings openly .51 (.05) .26 (.03)
3) I care about how well I do at school or work .69 (.08) .61 (.06) .68 (.07) .53 (.03)
5) I feel bad or guilty when I do something wrong .47 (.06) .51 (.05) .41 (.05) .51 (.03)
6) I do not show my emotions to others .36 (.07) .33 (.05)
8) I am concerned about the feelings of others .65 (.08) .57 (.06) .42 (.06) .37 (.04)
13) I easily admit to being wrong .37 (.05) .31 (.03)
15) I always try my best .68 (.06) .63 (.03)
16) I apologize to persons I hurt .73 (.05) .78 (.02)
17) I try not to hurt others’ feelings .75 (.05) .76 (.03)
24) I do things to make others feel good .59 (.04) .57 (.03)
Cronbach’s Alpha .40 [.39–.41] .70 [.56–.79] .45 [.43–.47] .72 [.61–.80]

All loadings statistically significant at the p < .001 level. All items except item 6 reverse-scored prior to analyses. Values in square
brackets represent the range of alphas across samples.
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items 16 (lack of remorse-guilt category) and 17
(callous-lack of empathy category) had the highest,
suggesting that these latter items best discrimi-
nated adolescents along the CU trait continuum.
This corresponded to CFA results in which item 13
had the lowest factor loading and items 16 and 17
the highest. Figure 2A and 2B displaying ICCs and
IICs illustrate that items provided the greatest
amount of information toward the higher end of
the CU latent-trait continuum similar to the four-
item set. Items 16 and 17 provided the greatest
amount of information, whereas item 13 provided
the least.

Given the poor functioning of item 13, the model
was rerun with this item deleted. This new eight-item
set also fit the data well (G2

(240, N = 2,257) = 277.03,
p = .05, AIC = 7693.19, BIC = 7740.85). For the
eight-item model, the discrimination values for item
1 (Dis = .671, SE = .08) and item 5 increased (Dis =
.652, SE = .08), although their difficulty scores
remained relatively unchanged. Moreover, the CFA
model for the eight-item set, v2(20, N = 2,257) = 56.38,
p < .001, RMSEA = .025(RMSEA CI: 0.02|0.03),
SRMR = .06, CFI = .94, fit the data equally well to
the nine-item set, according to model fit indices. The
prevalence rate for the eight-item set was 8%, with

significant gender differences (11.4% for boys, 4.3%
for girls), v2(1, N = 2,257) = 39.89, p < .001.

Split coding method

Prevalence and reliability of criteria sets. Cron-
bach’s alphas were .45 for the four-item set and .72
for the nine-item set (see Table 1 for ranges). Item to-
total scale correlations were good for all items (all
>.34, Table 2). The probability of endorsing each
item ranged from 12.9% to 35.8% for the four-item
set and 12.9–55.5% for the nine-item set. The
prevalence of endorsing ≥2 CU symptoms from the
four-item set was 24.8%, with a higher percentage of
boys than girls (16.2% vs. 8.6%), v2(2, N = 2,257)

= 83.27, p < .001. The prevalence of the CU specifier
for the nine-item set was 67.9%, with a higher
percentage for boys than girls (40.3% vs. 27.6%),
v2(2, N = 2,257) = 81.61, p < .001.

IRT analyses – four-item set. Table 2 displays IRT
results for the four-item set, G2

(8, N = 2,257) = 36.28,
p < .001, AIC = 10742.07, BIC = 10782.62. Diffi-
culty scores were higher when using the extreme
method, consistent with expectations. All items
coded using the extreme method also had higher
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Figure 2 (A) ICCs and (B) IICs for the nine-item set using the extreme coding method
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Figure 1 (A) Item characteristic curves (ICCs) and (B) Item information curves (IICs) for the four-item set using the extreme coding method
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discrimination values compared to the split method,
indicating that the former was more precise across
the CU latent-trait continuum. Figure 3A and 3B
display ICCs and IICs. Again, items provided the
greatest amount of information toward the higher
end of the CU continuum, albeit within a less severe
range of the continuum than items coded using the
extreme method. The steeper lines depicted in
Figure 1A relative to Figure 3A reflect the higher
discrimination values for the extreme over the split
coding method. Regardless of coding method, item 3
provided the most information and item 6 the least.
The greater peak height for all lines in Figure 1B
compared with Figure 3B suggests that items
dichotomized using the extreme method provided
the most information.

A post hoc IRT analysis substituting item 6 with
item 1 (G2

(8, N = 2,257) = 25.92, p < .001), showed a
small change in BIC (changed from 10782.62 to
10235.89) and AIC (changed from 10742.07 to
10195.34). Item 1 had similar difficulty (Dif.
= 2.079, SE = .29), but higher and acceptable
discrimination (Dis = .723, SE = .14) values com-
pared with item 6. In a CFA model substituting
item 6 with item 1, the factor loading for item 1
was .34 (SE = .05), which was similar to the factor
loading for item 6, v2(2, N = 2,257) = 8.21, p = .02,

RMSEA = .04(RMSEA CI: 0.01|0.06), SRMR = .03,
CFI = .97. The prevalence rate for the new four-
item set was 35.9%, with significant gender differ-
ences (46.7% for boys, 23.8% for girls), v2(1,
N = 2,257) = 132.36, p < .001.

IRT analyses – nine-item set. Item Response The-
ory (IRT) results for the nine-item set are also
displayed in Table 2, G2

(494, N = 2,257) = 1283.50,
p < .001, AIC = 23426.16, BIC = 23524.66. Results
were consistent with analyses using the extreme
coding method, although difficulty scores were
lower. The majority of items coded using the extreme
method had higher discrimination values than for
the split method, with the exception of items 16 and
17. Figure 4A and 4B display ICCs and IICs, indi-
cating that items provided the greatest amount of
information toward the higher end of the CU latent-
trait continuum; however, all items contributed
information within a less severe range of the contin-
uum than items dichotomized using the extreme
coding method. Moreover, items in Figure 2A were
characterized by steeper lines than the majority of
items in Figure 4A, except items 16 and 17 that
provided the greatest amount of information using
the split coding method. Items 1 and 13 provided the
least amount of information. The peak of the curves
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Figure 3 (A) ICCs and (B) IICs for the four-item set using the split coding method
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Figure 4 (A) ICCs and (B) IICs for the nine-item set using the split coding method
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for the majority of the items, except 16 and 17, were
higher in Figure 2B compared with Figure 4B, pro-
viding partial support for using the extreme coding
method.

Similar to the extreme coding method, we ran an
IRT analysis deleting the poorest functioning item
13 (G2

(240, N = 2,257) = 698.71, p < .001, AIC =
20108.20, BIC = 20195.11). The discrimination
and difficulty values for the remaining items
remained relatively unchanged. The CFA model for
the eight-item set, v2(20, N = 2,257) = 179.57, p < 001,
RMSEA = .05 (RMSEA CI: 0.04|0.06), SRMR = .06,
CFI = .94, fit the data similarly to the nine-item set.
The prevalence rate for the eight-item set was 54.5%,
with significant gender differences (66.3% for boys,
41.5% for girls), v2(1, N = 2,257) = 156.21, p < .001.

Overlap between subtyping methods

The associations within the same scoring method
but across item sets (e.g. four-item extreme with
eight-item extreme) were fairly substantial, with
both r = .67 (p < .001), whereas the associations
within the same item set but using different scoring
methods (e.g. the four-item extreme with the four-
item split) were significant but modest, both r = .27
(p < .001). As noted above, the different methods
varied in the prevalence of those identified with the
specifier. The eight-item split method identified the
largest group with the specifier (n = 1341; 55% of
the sample). Of these, 872 (65%) were also identi-
fied by the four-item split method, 199 (15%) by the
eight item extreme method; and 94 (7%) by the most
conservative four-item extreme method. The four
item split method identified the second largest
group with the specifier (n = 872; 36% of sample).
Of these, 159 (18%) were also identified by the
eight-item extreme method; and 94 (11%) by the
four-item extreme method. The eight-item extreme
method identified the third largest group with the
specifier (n = 199; 8% of sample). Of these, 94 (47%)
were also identified by the four-item extreme
method. The four-item extreme method identified
the smallest group with the specifier (n = 94; 4% of
sample).

External validity of the criteria sets

Tables 3 and 4 depict results of ANOVAs used to
compare groups (formed using the two methods for
coding symptom presence) on several variables
assessing severity of antisocial behavior for the
refined four-item (substituting item 6 for item 1)
and eight-item (removing item 13) sets, respectively.
Effect sizes were calculated using standard meta-
analytic methods and were based on marginal
means and SEs after controlling for age and gender
(DerSimonian & Laird, 1986; Lipsey & Wilson,
2001). Weighted average effect sizes were computed
to account for differences in the number of outcomes

across studies (i.e. nonindependence). For the full
sample, the weighted average effect size was greatest
for the four-item CU specifier criteria set coded using
the extreme method (ESw = .83, SE = .12, 95% CI
[0.61, 1.06]), and large in size according to effect
size conventions (Cohen’s d = 0.20 small, d = .50
medium, d = .80 large; Cohen, 1992). The remaining
weighted average effect sizes were small to medium
for the split method four-item set (ESw = .25,
SE = 0.04, 95% CI = 0.16, 0.34), the split method
eight-item set (ESw = .35, SE = 0.04, 95% CI = 0.26,
0.43), and the extreme method eight-item set
(ESw = 0.51, SE = 0.08, 95% CI = 0.36, 0.67).

Weighted average effect sizes were computed sep-
arately for community-based and incarcerated
youth. For community youth, the four-item CU
specifier criteria set coded using the extreme method
yielded a large effect size [ESw = .98, SE = 0.13, 95%
CI (0.72, 1.22)]. The remaining effect sizes for
community youth were small to medium for the split
method four-item set (ESw = .23, SE = 0.05, 95%
CI = 0.14, 0.32), split method eight-item set
(ESw = .33, SE = 0.04, 95% CI = 0.24, 0.42), and
extreme method eight-item set (ESw = .54,
SE = 0.09, 95% CI = 0.38, 0.71). For incarcerated
youth, the eight-item CU criteria set coded using the
split method yielded the largest effect, which was
moderate in size (ESw = .64, SE = 0.18, 95% CI
[0.29, 0.99)]. The remaining effect sizes for incarcer-
ated youth were small to medium for the extreme
method four-item set (ESw = .20, SE = 0.27, 95%
CI = �0.33, 0.73), extreme method eight-item set
(ESw = .32, SE = 0.22, 95% CI = �0.11, 0.75), and
split method four-item set (ESw = .47, SE = 0.16,
95% CI = 0.15, 0.79).

Discussion
The current study tested methods for operational-
izing nonnormative levels of CU traits for the DSM-
5 ‘With Limited Prosocial Emotions’ specifier for
CD. Two ways of translating items from a self-
report rating scale of CU traits (i.e. the ICU) into
clinical decisions about symptom presence or
absence, as required by the specifier, were com-
pared. The results can be summarized by three key
findings. First, original and refined (on the basis of
IRT analyses) four- and eight-item sets from the
ICU assessed a single underlying CU construct.
Second, the refined four-item criteria set (substi-
tuting item 6 for item 1) provided good fit to the
data. When coded using the more stringent
‘extreme’ method to assess the DSM-5 criteria (i.e.
endorsement reflected by a rating of ‘3’), this set
was superior in identifying community youth with
severe antisocial and aggressive behavior than
when using items from the refined eight-item set
(removing item 13) to assess the four symptoms
comprising the CU specifier. However, one limita-
tion to using only four ICU items to assess the
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specifier was the very poor internal consistency of
this criteria set, which is likely due to the small
number of items and our transformation of the
ordinal rating format to dichotomous scores of
symptom presence. This is supported by the size
of the item-total correlations, which ranged from
.45 to .62 for the four-item set and from .35 to .60
for the nine-item set. Third, the lenient ‘split’ coding
method (i.e. endorsement reflected by ratings of ‘2’
or ‘3’), particularly when applied to the eight-item
criteria set, most consistently discriminated
detained youth with high levels of proactively
aggressive and violent delinquent behavior (see
Kimonis et al., 2014).

Across settings, the prevalence rate for those
elevated on CU traits using the extreme coding
method with the four-item criteria set was 3.8%,
whereas it was 25% when using the less stringent
split method with the four-item set. Boys were also
roughly two times more likely to meet the CU
specifier than girls. There is currently no clear
consensus as to the most appropriate base rate for
defining nonnormative and impairing levels of CU
traits and this will likely depend on the setting (e.g.
community, clinic-referred, incarcerated), number
and types of informants, and the purpose for making
this diagnosis (e.g. the importance of avoiding false
positives vs. avoiding false negatives; Kahn et al.,
2012). However, Frick and Viding (2009) estimated
that 2–4% of all children show a joint CP+CU
presentation, on the basis of CU prevalence esti-
mates obtained within samples of children with
conduct problems. Also, in their Fast Track sample,
McMahon et al. (2010) reported a prevalence rate of
5% for the CU specifier, regardless of the presence or
absence of CD. These estimates more closely approx-
imate the 2–6% prevalence rate identified for com-
munity samples using the four-item set and extreme
coding method (Tables 3 and 4) than the overly
inclusive 29–34% rate identified using the split
coding method.

Several possibilities might explain why the optimal
method for coding CU symptom presence varied
according to setting. The range of difficulty and
discrimination parameters reported in Table 2 impli-
cated that certain items (e.g. items 8 and 16) may not
have functioned equivalently across samples, index-
ing different ranges of the CU continuum with
varying levels of precision across separate popula-
tions of youth. A variety of sources might account for
this differential item functioning, such as disparities
in the severity of antisocial behavior across samples,
language differences, or cultural factors, which in
turn may account for the variability in effect sizes
across samples. These findings highlight the diffi-
culties when attempting to translate continuous
measures into dichotomous diagnostic decisions.
Future studies are needed to understand what
factors contribute to this heterogeneity in ICU item
functioning across samples.

As highlighted above, certain ICU items func-
tioned better than others in assessing self-
reported CU traits, which begins to build a data-
base for determining indicators that might best
identify those meeting the DSM-5 specifier criteria
(APA, 2013). Items 3 and 8 that correspond to
lack of concern over performance and callousness-
lack of empathy symptoms in DSM-5, respectively
(four-item set), and 16 and 17 that correspond to
lack of remorse/guilt and callous-lack of empathy
symptoms, respectively (eight and nine-item sets),
best discriminated youth along the CU contin-
uum. These items also provided the greatest
amount of information toward the higher end of
the CU continuum, suggesting that they have a
low probability of endorsement across the sample,
but are more likely to be endorsed by those who
possess higher levels of the underlying CU trait.
Item 6 (‘I do not show my emotions to others’) and
item 13 (‘I easily admit to being wrong’) – corre-
sponding to the shallow-deficient affect and lack
of remorse-guilt symptoms of the DSM-5 specifier,
respectively – functioned poorly in IRT analyses.
These items poorly discriminated youth that sim-
ilarly endorsed other items in the criteria set and
were replaced (item 6 with item 1) or removed
(item 13) to refine ICU criteria sets. In support of
these refinements, Kimonis et al. (2014) also
found that replacing item 6 and removing item
13 improved model fit in their sample of 643
incarcerated adolescents.

Youth endorsing item 6, specifically, tended to
fall at the very high end of the CU latent-trait
continuum. Factor analytic research finds that
nonreverse-scored ICU items, such as item 6,
largely load on a different factor that tends to
correlate moderately with reverse-scored items,
leaving open the possibility that the difference in
wording might explain the poorer functioning of
this item (see Hawes et al., 2013 for a discussion).
Alternatively, these data suggest that more
research is needed into the optimal methods for
assessing the shallow and deficient affective style
included in the DSM-5 specifier. For example,
items tapping shallow/deficient affect may require
a change in wording to clarify that the youth is
capable of turning emotions on and off at will and/
or using emotions (e.g. anger) to get what he/she
wants from others, rather than failing to express
emotions at all (American Psychiatric Association,
2013). Moreover, the affective deficit may be spe-
cific to experiencing certain emotions, such as
sadness and fear (Pardini, Lochman, & Frick,
2003; Stevens, Charman, & Blair, 2001), and ICU
shallow/deficient affect items may inadequately
capture this level of specificity. It is also possible
that shallow-deficient affect might be best tapped
using a multimethod approach that incorporates
laboratory measures of emotional processing
(Kimonis, Frick, Mu~noz, & Aucoin, 2007; Mu~noz,
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2009). In short, an important goal for future
research is to test for the optimal indicators of
the deficient affect component of CU traits.

In addition to several strengths, such as the use of
a large and heterogeneous cross-national sample,
testing the symptom criteria using IRT, the use of a
well-validated inventory measuring CU traits, and
evaluating a variety of antisocial behaviors, the
findings must be interpreted in light of several
study limitations. First, CU traits were assessed
solely through self-report although the DSM-5 cri-
teria explicitly recognize the importance of carefully
considering multiple sources of information from
people who have known the individual for extended
periods of time and across relationships and set-
tings (APA, 2013). In practice, it will be important to
combine information gleaned from the self-report
ICU with other sources (e.g. parents, teachers,
coworkers, extended family members, peers, official
records) when evaluating the limited prosocial emo-
tions specifier. Furthermore, self-report measures
that work well under research conditions of com-
plete confidentiality may work less well when
applied in other settings where self-reports bring
actual consequences to the reporter. However, in
many forensic settings, the youthful offender may
be the only source of information about CU criteria
available. Second, the external validators were all
self-report as well, which could have inflated validity
estimates due to shared method variance. Future
research is needed to examine whether these find-
ings generalize to parent and teacher reports of ICU,
with IRT studies using the full scale serving as a
possible starting point for this research (e.g. Hawes
et al., 2013). Third, external validation was based
solely on testing the utility of the CU symptoms sets
for designating youth with severe antisocial and
aggressive behavior, which may not be the optimal
benchmark. Other correlates that are important to
the construct of CU traits, such as cognitive (e.g.
punishment insensitivity), emotional (e.g. distress
insensitivity) and biological (e.g. reduced amygdala
activation) variables should be considered when
validating measures of this construct (Frick, Ray,
Thornton, & Kahn, 2014). Particularly among incar-
cerated samples with high levels of antisocial
behavior, it stands to reason that those meeting
the CU specifier might show similar levels of self
reported antisocial behavior to those not meeting
the specifier despite showing different emotion pro-
cessing deficits and higher rates of recidivism, thus
supporting that the specifier is not simply indexing
severity.

Fourth, the presence of CD was not assessed and
the application of the specifier ‘With Limited Pro-
social Emotions’ requires that the person meets full
criteria for CD before it can be given. Thus, future
research should test whether or not the best
indicators of CU traits differ in those who do and
who do not meet criteria for CD. Further research

is also needed to test whether effects are moder-
ated by gender, which was not possible in the
current study due to sample size limitations.
Finally, the different methods for assessing the
construct of CU traits that were tested required
that the 4-point response format on the ICU be
converted into dichotomous ratings of symptom
presence or absence, which does not take into
account the full range of ratings on this scale. This
was done to approximate the clinical decisions
required by the DSM-5 criteria. Supporting this
use of the ICU to identify youth at the severe and
impairing range of the CU continuum, our IRT
analyses indicated that the CU symptoms largely
discriminated best at high levels of the trait. For
example, item difficulty parameters for the four-
item criteria set and the extreme coding method
best discriminated youth in the upper 5% of the
CU construct (range 2.4–3.4 SD). While appropriate
for diagnostic purposes and applied research
focused on placing children with severe conduct
problems into groups high and low on CU traits,
information provided by the complete ICU response
format and using all 24 items on the scale may be
more appropriate for examining the full range of
the CU construct.

Within the context of these limitations, our results
provide some support for the DSM-5 criteria devel-
oped to define significant levels of CU traits. As
noted above, this designation could be critical for
identifying unique developmental trajectories lead-
ing to the antisocial behavior of youth at high risk
for future impairment (Frick et al., 2014). Antisocial
youths with elevated CU traits may benefit less from
traditional mental health approaches and require
more intensive, comprehensive, and specialized
interventions that are tailored to their unique emo-
tional, cognitive, and motivational styles (Hawes,
Price, & Dadds, 2014). For example, in a study of
177 clinic-referred children, those with CU traits
who received an individualized and comprehensive
modular intervention evinced similar rates of
improvement to other children with CD (Kolko &
Pardini, 2010). This encouraging intervention
research clearly supports the importance of refining
our methods for assessing CU traits to guide
appropriate diagnosis and subsequent tailored
treatment.
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Key points

• Callous-unemotional (CU) traits are important for identifying a unique subgroup of antisocial youths at risk for
severe, persistent, and impairing conduct problems that have been attributed to distinct etiological processes
and require specialized intervention.

• The self-report Inventory of Callous-Unemotional Traits (ICU) may be used as one source of information within
a multimethod assessment of clinically significant CU traits for the DSM-5 ‘With Limited Prosocial Emotions’
specifier to conduct disorder.

• Youth endorsing ≥2 CU symptoms, on the basis of scores on IRT-refined four- and eight-item ICU criteria sets,
had the highest levels of antisocial and proactively aggressive behavior. A stringent method of scoring four ICU
items (i.e. taking only the most extreme responses) to approximate symptom presence best discriminated
among community youth, whereas a less stringent ‘split’ coding method best discriminated among detained
youth.

• Boys were approximately twice as likely as girls to meet the CU specifier using ICU criteria sets.
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