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Abstract

Background. Callous-unemotional (CU) traits are critical to developmental, diagnostic, and
clinical models of antisocial behaviors (AB). However, assessments of CU traits within
large-scale longitudinal and neurobiologically focused investigations remain remarkably
sparse. We sought to develop a brief measure of CU traits using items from widely adminis-
tered instruments that could be linked to neuroimaging, genetic, and environmental data
within already existing datasets and future studies.
Methods. Data came from a large and diverse sample (n = 4525) of youth (ages∼9–11) taking
part in the Adolescent Brain and Cognitive Development (ABCD) Study. Moderated non-
linear factor analysis was used to assess measurement invariance across sex, race, and age.
We explored whether CU traits were distinct from other indicators of AB, investigated unique
links with theoretically-relevant outcomes, and replicated findings in an independent sample.
Results. The brief CU traits measure demonstrated strong psychometric properties and evi-
dence of measurement invariance across sex, race, and age. On average, boys endorsed higher
levels of CU traits than girls and CU traits were related to, yet distinguishable from other indi-
cators of AB. The CU traits construct also exhibited expected associations with theoretically
important outcomes. Study findings were also replicated across an independent sample of
youth.
Conclusions. In a large, multi-site study, a brief measure of CU traits can be measured dis-
tinctly from other dimensions of AB. This measure provides the scientific community with a
method to assess CU traits in the ABCD sample, as well as in other studies that may benefit
from a brief assessment of CU.

Childhood antisocial behavior (AB), including aggression, violence, and theft, puts youth at
risk for chronic AB and criminality across the lifespan (Moffitt et al., 2002). Moreover, the
greater use of health and education services by children with AB, as well as the harmful effects
of crime and AB on communities and families more broadly, confers a significant monetary
cost to society (Rivenbark et al., 2018). However, marked heterogeneity in patterns of youth
AB has long made it difficult to identify those most at risk of exhibiting these behaviors
into later development. More recently, findings across a growing body of literature suggest
that Callous-Unemotional (CU) traits, which refer to a lack of empathic concern, shallow
affect, and low moral regulation (Frick et al., 2014a), can be used to delineate a subgroup
of youth having a particularly recalcitrant and stable form of AB (for a review, see Frick
et al., 2014a, Waller et al., 2017b). Indeed, CU traits were incorporated into the DSM-5 as
a specifier for Conduct Disorder (i.e. with/without limited prosocial emotions; American
Psychiatric Association, 2013), requiring clinicians to establish the presence or absence of
CU traits among children in need of treatment for their clinically-significant AB. To date, a
major impediment for this area of research is the limited number of large-scale, longitudinal
investigations (Lahey, 2014; Raschle et al., 2018) and neurobiologically focused studies (Frick,
2012; Frick et al., 2014b) that include assessments of CU traits. Consequently, the use of
innovative methods that would allow researchers to investigate CU traits by leveraging already
existing data from high-quality studies, has the potential to offer enormous economic and sci-
entific benefits (Curran and Hussong, 2009; Hussong et al., 2013). The primary goal of the
current study was to develop a brief measure of CU traits that could be used by researchers
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to assess these features across a broad range of available datasets,
as well as current and future studies in which a more comprehen-
sive measure of CU may not be available.

The last decade has seen a wealth of psychometric work exam-
ining the reliability and construct validity of questionnaire mea-
sures of CU traits (Frick et al., 2014a). Perhaps most
prominently, a number of studies have developed and used brief
five- to nine-item CU scales (Dadds et al., 2005; Viding et al.,
2005; Willoughby et al., 2014; Waller et al., 2017a) to demonstrate
that CU traits are distinguishable from oppositional and
attention-deficit problems during early childhood (i.e. ages 3–
7-years-old) (see Waller and Hyde, 2018 for a review). Notably
however, similar work conducted during later childhood (i.e.
ages 9–12) is comparably sparse. This is an important limitation
of existing research, as late childhood represents a critical develop-
mental window marked by pronounced changes in neurocogni-
tive, emotional, and social functioning (Luna et al., 2004;
Choudhury et al., 2006; Casey and Jones, 2010; Kouros et al.,
2010; Zalewski et al., 2011); areas in which impairments are com-
monly linked to risk for the onset and maintenance of AB
(Moffitt, 2018).

An additional and imperative question to address in the CU
traits literature is whether measures of CU traits are comparable
across youth. Indeed, establishing measurement equivalence is a
critical priority across a number of scientific fields, as measure-
ment inconsistencies have the potential to obscure study results
and lead to spurious conclusions (Borsboom, 2006). More specif-
ically, if scores on a measure of CU traits vary systematically as a
function of some characteristic (e.g. sex, race, age), then we risk
over- or under- classifying specific groups of youth as having
CU traits. Moreover, any associations we find between CU traits
and other meaningful variables of interest (e.g. neurocognitive
functioning, intervention responsiveness) may not accurately
reflect underlying differences in CU traits. Despite the need for
studies of CU traits to explore potential measurement invariance
across important demographic characteristics (i.e. sex, race, age)
(Skeem and Cooke, 2010; Frick et al., 2014a; Frick et al., 2014b;
Hawes et al., 2018), remarkably few studies have actually estab-
lished measurement equivalence of CU trait measures. Drawing
on findings from research focused on assessing the construct of
psychopathy more broadly, Tsang et al. (2014) found that items
assessing psychopathic traits showed differential item functioning
among Caucasian v. African American boys (Tsang et al., 2014).
This finding is consistent with studies that have explored psych-
opathy in adult samples, where individual items from psychop-
athy measures were shown to perform differently among
African American v. Caucasian individuals (Cooke and Michie,
2001) and men v. women (Dotterer et al., 2017). Other recent
psychopathy focused research, however, has found little evidence
of measurement inconsistiencies across race (Hawes et al., 2018).
As such, additional research is needed to explore whether mea-
sures of CU traits are commensurate across sex, race, and age in
samples of youth.

Current study

The current study had four goals. The primary goal was to develop
a brief measure of CU traits having strong practical application
and generalizability. To do so, we used items from two of the
most widely administered instruments available for assessing
youth behaviors and mental health (De Clercq et al., 2012; He
et al., 2013; Stone et al., 2015; Oakland et al., 2016): the Child

Behavior Checklist (CBCL; Achenbach and Edelbrock, 1983)
and the Strength and Difficulties Questionnaire (SDQ;
Goodman, 1997). A series of descriptive and graphical approaches
were used for initial item screening and moderated nonlinear fac-
tor analysis (MNLFA) (Curran et al., 2014) was employed to
explore whether items used to assess CU traits were commensur-
ate across sex, race, and age. Unlike traditional approaches of
assessing measurement equivalence, which can only test the influ-
ence of one covariate of interest at a time (e.g. sex, race, or age),
MNLFA can produce person-specific CU trait scores when
accounting for potential differences in both the latent factor
and individual items as a function of all covariates of interest,
simultaneously. Our second goal was to test whether CU traits
items form a separable factor from items that index other forms
of childhood AB, including conduct problems (CP), oppositional
defiant disorder behaviors (ODD behaviors), and attention-deficit
disorder behaviors (ADHD behaviors), consistent with prior work
in the preschool period (Willoughby et al., 2014; Waller et al.,
2015). Our third goal was to examine convergent and divergent
validity of our newly derived CU traits measure by examining dif-
ferential associations with external outcomes. In addition to asso-
ciations with CP, ODD behaviors, and ADHD behaviors, we
focused on two additional salient dimensions of behavior with
strong theoretical relevance to CU traits: prosocial behaviors
and anxiety (Frick et al., 2014a). We hypothesized that CU traits
would be uniquely related to higher levels of CP and ODD beha-
viors, and lower levels of prosocial behavior and anxiety. Our final
goal was to investigate the factor structure and convergent validity
of our newly derived measure relative to a frequently used meas-
ure of CU traits (the Inventory of CU Traits) among an independ-
ent sample of youth recruited via birth records.

We also note that data for this study comes from the landmark
Adolescent Brain and Cognitive Development (ABCD) Study
(https://abcdstudy.org/). The ABCD study represents the largest
long-term investigation of brain development and child health
in the USA; however, no measure of CU traits is administered
as part of the standard ABCD protocol. Considering its wide-
reach and anticipated impact, along with the ability to link neu-
roimaging, genetic, and environmental data, the ABCD study
serves as an exemplar for the type of investigation in which assess-
ments of CU are most needed, yet rarely available. An additional
benefit of using data from the ABCD study for the development
of a brief measure of CU is that the ABCD project is following
an open science model. Thus, ABCD study data (including all
code used in the current study) are being made publically avail-
able to the scientific research community, which has the potential
to stimulate novel areas of investigation and would serve as an
immense resource for researchers to explore questions around
the etiology and developmental course of CU traits.

Methods

Participants

Participants in this study are enrolled in the ongoing longitudinal
ABCD Study (https://abcdstudy.org/). Goals of the ABCD study
include the recruitment of almost 12 000 healthy children, aged
9 to 10-years-old from across the USA, and follow-up into early
adulthood. The ABCD study aims to transform our understand-
ing of the genetic and environmental influences on brain develop-
ment, structure and function, and their roles in substance use and
other health outcomes (Volkow et al., 2018). Participants across

Psychological Medicine 457

https://doi.org/10.1017/S0033291719000278 Published online by Cambridge University Press

https://abcdstudy.org/
https://abcdstudy.org/
https://abcdstudy.org/
https://abcdstudy.org/
https://doi.org/10.1017/S0033291719000278


the 21 study sites were recruited through elementary schools, both
public (including charter schools) and private. The use of a multi-
stage probability sampling approach (Heeringa et al., 2017) was
intended to ensure local randomization and representativeness
within sites, while yielding a final combined ABCD sample that
closely approximates national sociodemographics (Garavan
et al., 2018). The human research protection programs and insti-
tutional review boards at universities participating in the ABCD
project approved all experimental and consenting procedures,
and all participants or their legal guardian gave informed consent.
The sample used for the present analyses included participants
who completed their baseline assessment during the first year of
the ABCD study and were included in the initial ABCD data
release (ABCD Study Collection 2573; https://data-archive.nimh.
nih.gov/abcd). The final sample for the present study consisted
of 4524 youth, ages 9–11 (M = 10.03, s.d. = 0.60; 48% girls; 59%
Caucasian, 10% African American, 20% Hispanic, 11% Other).
Additional study information provided in Garavan et al. (2018).

The brief measure of CU traits derived in this study was also
examined among an independent sample of youth taking part
in the on-going Michigan Twin Neurogenetics Study (MTwiNS)
which is part of the larger Twin Study of Behavioral and
Emotional Development in Children (TBED-C; Burt and
Klump, 2013), a large-scale study of twin families recruited via
birth records and enriched to oversample families residing in dis-
advantaged neighborhoods. Participants from the MTwiNS sam-
ple thus far include 280 youth (140 twin pairs), ranging in age
from 7 to 18-years-old (mean age = 13.45; S.D. = 2.69; 27.1%
female; 70.7% Caucasian; for a detailed overview of the
TBED-C study sample, see Burt and Klump, 2013).

Measures

Study Aim 1: derive a brief, reliable measure of CU traits
CU Traits. Items used to index CU traits were derived from
parent-report versions of the CBCL (Achenbach and Edelbrock,
1983) and the SDQ (Goodman, 1997). The CBCL and SDQ are
two of the commonly employed measures for assessing emotional
and behavioral problems in youth, worldwide; each having been
translated into more than 70 languages (De Clercq et al., 2012;
Jenkins et al., 2014). Items from these measures were selected
into an initial item pool based on their overlap with theoretical
conceptualizations of CU traits and the item content of other
measures used to assess CU traits in youth (Kimonis et al.,
2008; Waller et al., 2015). This process resulted in the inclusion
of four items from the CBCL (i.e. ‘lack of guilt after misbehaving’,
‘teases others a lot’, ‘too fearful or anxious’, ‘feels too guilty’) and
three items from the prosociality subscale of the SDQ (‘is consid-
erate of others feelings’, ‘is helpful if someone is hurt or upset’,
‘offers to help others’). Items on each of these measures are
rated on a 3-point scale ranging from 0 to 2. Two CBCL items
(‘too fearful or anxious’, ‘feels too guilty’) and each of the SDQ
items was reversed scored so that higher scores on all items
were indicative of higher levels of CU traits. Due to each of
these seven items exhibiting infrequent endorsement (<3%) of
the third category option (i.e. a score of 2), item categories were
collapsed into dichotomous scores (i.e. 0–1).

Study Aim 2: test whether CU traits items form a separable factor
from items assessing CP, ODD behaviors, and ADHD behaviors
CP. We assessed CP via the 17-item DSM-Oriented ‘Conduct
Problem’ scale from the CBCL. Items were rated on a 3-point

scale ranging from 0 (Not true) to 2 (Very true or Often true)
and summed such that higher scores represent increased levels
of problems (e.g. ‘breaks rules’, ‘steals’, ‘fights’; α = 0.77; x̄ =
1.01, S.D. = 1.87). However, a single item (i.e. ‘lack of guilt’) was
omitted from the CP scale in this study, in order to avoid overlap
with item content used as part of the CU measure.

ODD Behaviors. We assessed ODD behaviors via the five-item
DSM-Oriented ‘Oppositional Defiant’ scale from the CBCL. As
before, items were rated on a 3-point scale ranging from 0 (Not
true) to 2 (Very true or Often true) and summed such that higher
scores represent increased levels of problems (e.g. ‘argues’, ‘dis-
obedient at home/school’, and ‘stubborn’; α = 0.80; x̄ = 1.75,
S.D. = 2.01).

ADHD Behaviors. We assessed ADHD behaviors via the
seven-item DSM-Oriented ‘Attention Deficit’ scale of the CBCL.
Items were rated on a 3-point scale ranging from 0 (Not true)
to 2 (Very true or Often true) and summed such that higher scores
represent increased levels of problems (e.g. ‘impulsive’, ‘can’t sit
still’, and ‘can’t concentrate’; α = 0.85; x̄ = 2.56, S.D. = 2.92).

Study Aim 3: examine convergent and divergent validity of the
CU traits measure
Prosociality. We assessed cross-informant associations between
the overlapping CU traits and prosociality constructs by using a
separate informant report (child self-report) of prosocial beha-
viors using the three items (i.e. ‘I am considerate of others feel-
ings’, ‘I am helpful if someone is hurt or upset’, ‘I offer to help
others’) from the youth-report prosocial scale of the SDQ
(Goodman, 1997; Goodman and Goodman, 2009) that was
assessed as part of the ABCD study (α = 0.60).

Anxiety. Anxiety was assessed using the six-item DSM-
Oriented ‘Anxiety Problems Scale’ of the CBCL (e.g. ‘nervous’,
‘self-conscious’, and ‘fearful’; α = 0.62).

Study Aim 4: independent sample replication
Inventory of CU Traits (ICU; Kimonis et al., 2008). The parent
report and youth report versions of the 24-item ICU scale were
used to examine evidence of convergent validity of the brief CU
traits measure derived in this study, among an independent sam-
ple of youth from MTwiNs (Burt and Klump, 2013). Consistent
with prior factor analytic studies that provide support for a corre-
lated three-factor model of the ICU (i.e. callousness subscale- 11
items; uncaring subscale- eight items; unemotional subscale- five
items), item-level data was used to model latent ICU total and
subscale scores for both, parent and youth report versions of
the measure.

Analytic strategy

Study Aim 1: derive a brief, reliable measure of CU traits
We first employed traditional graphical and descriptive proce-
dures to screen for poorly functioning CU traits items across
the seven-item pool. Consistent with established guidelines, we
explored item-total correlations (<0.30 considered to index poor
discrimination), inter-item correlations (<0.20 considered to
index items displaying low item homogeneity), and estimates of
internal consistency (i.e. α of 0.30, 0.50, 0.80 used to establish
low, moderate, and strong levels of internal consistency) (Clark
and Watson, 1995). Exploratory factor analyses (EFA) and con-
firmatory factor analyses (CFA) were then conducted to assess
the unidimensionality of the CU traits construct. Subsequently,
MNLFA was used to investigate differences on the CU traits factor
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mean and variance, as well as DIF of item thresholds and factor
loadings as a function of sex, race, and age, as well as their inter-
action effects (i.e. sex×race, sex×age, age×race). Only recently has
MNLFA been introduced as a means for evaluating measurement
invariance (Bauer, 2017); extending on traditional ‘step-wise’ pro-
cedures by allowing for simultaneous testing of whether item
parameters (i.e. thresholds and factor loadings) remain invariant
across multiple covariate influences.

To define the scale of the latent CU traits factor, the condi-
tional mean and variance of the factor were set to 0 and 1
when all covariates were equal to zero (designating 10-year-old
Caucasian males as the reference group). Item-level DIF was
examined on an item-by-item basis, accounting for covariate
effects on the CU traits factor mean and variance. Main effects
of sex, race, and age on item thresholds and factor loadings
were examined separately for each item, followed by analyses
that included all two-way interactions between covariates
(Curran et al., 2014). To avoid inflating Type 1 error as a result
of multiple comparisons while investigating DIF, we applied the
Benjamini-Yekutieli correction (Benjamini and Yekutieli, 2001),
with a false discovery rate of 5%. A final MNLFA model was
established by retaining all significant covariate effects on the
CU traits factor (mean and variance) and items (thresholds and
loadings). Parameter estimates from this final model were used
to produce maximum a posteriori (MAP) scale scores on the
CU traits construct. Thus, CU traits MAP scores account for
differences in the CU traits factor mean and variance, as well as
item DIF, resulting from participant’s sex, race, and age, along
with any multiplicative effects. Unlike traditional summed score
approaches, MAP scores provide unique information about indi-
vidual differences by taking into account which items were
endorsed and by whom, thus providing person-specific factor
scores for the CU trait construct (Curran et al., 2014).

Study Aim 2: test whether CU traits items form a separable
factor from items assessing CP, ODD behaviors, and ADHD
behaviors
We estimated and compared a series of five confirmatory factor
analytic models to examine whether parent-reported CU traits
could be distinguished from CP, ODD behaviors, and ADHD
behaviors. First, items from all four measures were combined
into a single-factor model, to test whether they represented a uni-
dimensional construct, as opposed to distinct factors. Next, we
estimated four two-factor models, which would imply that CU
traits, CP, ODD behaviors, or ADHD behaviors could be distin-
guished as unique factors, but that the remaining items could
not be differentiated. Finally, a four-factor model was estimated
indicating that CU traits, CP, ODD behaviors, and ADHD beha-
viors could each be distinguished from each other. The
DIFFTEST procedure in MPlus 7 (Muthén and Muthén, 1998–
2012) was used to obtain corrected χ2 difference tests for compar-
ing these nested models.

Study Aim 3: examine convergent and divergent validity of the
CU traits measure
CU traits MAP scores were used to evaluate convergent and dis-
criminant validity of the CU traits measure by investigating asso-
ciations with theoretically relevant constructs (e.g. CP, anxiety,
child report prosociality). We explored bivariate associations
between all study constructs. To establish the unique and cross-
informant correlates of CU traits, we explored partial associations
of CU traits with anxiety and youth self-report of prosociality,

accounting for overlap with CP, ODD behaviors, and ADHD
behaviors. Partial associations between CU and each of the
three childhood externalizing behaviors constructs (i.e. CP,
ODD behaviors, and ADHD behaviors) were examined by con-
secutively controlling for associations with the other two external-
izing constructs (e.g. partial association between CU and CP
accounts for effects of ODD and ADHD behaviors).

Study Aim 4: independent sample replication
Consistent with the approach outlined in ‘Study Aim 1’, graphical
and descriptive procedures were used to screen for poorly func-
tioning CU traits items across the original seven-item pool
using the TBED-C sample, while EFA and CFA models were con-
ducted to assess the unidimensionality of the CU traits construct
in this sample. To investigate evidence of convergent validity, a
latent CU construct was created using the four items from the
brief CU measure and bivariate correlations were examined
with latent total and subscale scores of the parent and youth
report ICU. For these analyses, the Mplus cluster option and
Type = Complex was used to control for clustering of individuals
within twin pairs.

All models in the current study were estimated using a mean-
and variance-adjusted weighted least squares estimator appropri-
ate for use with ordinal items (Flora and Curran, 2004) in Mplus
7 (Muthén and Muthén, 1998–2012). Mplus also allows for hand-
ling complex sampling and recruitment procedures, such as those
implemented in the ABCD study (e.g. cluster correction for
sibling pairs, stratification by study site). Model fit was
assessed using the comparative fit index (CFI>0.90; Hu and
Bentler, 1999) and root-mean-square error of approximation
(RMSEA<0.05; Steiger, 1990).

Results

Study Aim 1: derive a brief, reliable measure of CU traits

A visual inspection of the scree plot produced by an exploratory
factor analysis model provided strong evidence of a single domin-
ant factor and this was also supported by the magnitude of the
ratio (1.72) comparing the first (λ = 2.36) to second (λ = 1.37)
eigenvalues. However, internal consistency for this original pool
of seven items was not high (α = 0.63) and examination of item-
total correlations revealed three poorly discriminating items
(<0.30; ‘Teases others a lot’, ‘Too fearful or anxious’, ‘Feels too
guilty’). Further inspection revealed that these three items also
exhibited low inter-item correlations on average (<0.20) and
two of these three items (‘Teases others a lot’, ‘Feels too guilty’)
were endorsed by less than 10% of respondents. Thus, each of
these items was consecutively removed from the total item pool.
Subsequent investigation of the remaining items revealed satisfac-
tory inter-item (>0.25) and item-total correlations (>0.30),
acceptable model fit (χ2(2) = 84.60, p < 0.001, CFI = 0.99, TLI =
0.97, RMSEA = 0.09), and marked improvement in internal con-
sistency (α = 0.73;) (Table 1). Internal consistency among the
four remaining items exceeded alpha values reported in several
recent studies that have used a five-item CU traits scale
(Willoughby et al., 2011; Waller et al., 2015).

Results obtained from the final MNLFA model are provided in
Table 2. Findings revealed significant effects of participant’s sex
on the CU traits factor mean and variance, indicating that on
average, boys endorsed higher levels of CU traits than girls.
Accounting for these effects on the CU traits factor and after
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correcting for multiple comparisons, DIF analysis demonstrated a
significant effect of race on the thresholds (i.e. uniform DIF) of
two items (‘does not offer to help others’ and ‘lack of guilt after
misbehaving’), reflecting differences in the probability of endors-
ing these items at equivalent levels of underlying CU traits. That
is, on average, lower levels of underlying CU traits were required
for Caucasian youth, relative to African-American youth, to
endorse the item ‘does not offer to help others’. Alternatively,
the opposite pattern was found for the threshold of the item
‘lack of guilt after misbehaving’, as African-American (and
Hispanic) youth both demonstrated a higher probability of
endorsing this item relative to Caucasian youth. Only a single
instance of potential item loading (i.e. non-uniform) DIF was
identified, between youth in the ‘Caucasian’ and ‘Other’ race cat-
egories for the item ‘Not considerate of others feelings’. This sug-
gests that the conditional dependency of endorsing this item may
differ between youth in these two groups at different points across
the CU trait continuum. Thus, to ensure comparability across dif-
ferent youth, these item thresholds and the single item loading
which were identified as potential instances of DIF were allowed
to differ across the specified race categories as noted above, in
subsequent analyses.

Study Aim 2: test whether CU traits items form a separable
factor from items assessing CP, ODD, and ADHD behaviors

A series of CFA models were compared to investigate whether parent
report of CU traits could be appropriately distinguished from CP,
ODD behaviors, and ADHD behaviors. Comparing these nested
models, results from the DIFFTEST procedure indicated that the cor-
related four-factor model (i.e. separate CU, CP, ODD, and ADHD
factors) demonstrated statistically superior fit to the single-factor
model and two-factor models. The four-factor model provides sup-
port for the uniqueness of the CU traits construct, as well as distin-
guishing each of the constructs from each other. Information
regarding model fit and model comparisons is summarized in
Table 3. Consistent with previous findings, latent correlations between
these factors were in the moderate-to-large range (r’s = 0.31–0.68, p <
0.001), suggesting distinct but overlapping constructs (see Table 4).

Study Aim 3: examine convergent and divergent validity of the
CU traits measure

MAP scores derived from the final MNLFA model, which
accounted for covariate effects on the CU traits factor and item-

Table 1. Item-level descriptive analyses

Item description % Endorsed Standardized loading (S.E.) Item-total correlation Average inter-item correlation

1. Not considerate of others feelings 24 0.89 0.64 0.50

2. Not helpful if someone is hurt or upset 17 0.93 0.62 0.48

3. Does not offer to help others 27 0.84 0.54 0.44

4. Lack of guilt after misbehaving 13 0.55 0.31 0.27

Table 2. Final MNLFA model results and covariate effects

Covariate effects

Reference parameter Baseline Sex Age African American Hispanic Other

CU

Mean 0.00a −0.58*** (0.08) – – – –

Variance 1.00a 0.22* (0.10) – – – –

Item 1. Not considerate of others feelings

Threshold 2.88 (0.19) – – – – –

Loading 3.64 (0.27) – – – – −1.32*** (0.45)

Item 2. Not helpful if someone is hurt or upset

Threshold 4.76 (0.36) – – – – –

Loading 4.65 (0.40) – – – – –

Item 3. Does not offer to help others

Threshold 1.89 (0.09) – – −1.52*** (0.36) – –

Loading 2.60 (0.14) – – – – –

Item 4. Lack of guilt after misbehaving

Threshold 2.33 (0.07) – – 0.67** (0.17) 0.52*** (0.14) –

Loading 1.15 (0.07) – – – – –

aIndicates parameter values are fixed to identify the model and set the scale of the latent variables.
*p < 0.05, **p < 0.01, ***p < 0.001.
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level DIF, were used to examine the unique associations between
CU traits and CP, ODD behaviors, and ADHD behaviors and
other theoretically relevant outcomes (Table 4). First, as noted
above, the bivariate associations between CU traits, CP, ODD
and ADHD behaviors were moderate-to-large in magnitude.
The correlation of CU traits with CP was somewhat attenuated
after accounting for ODD and ADHD behaviors. Similarly, CU
traits association with ODD behaviors was diminished, though
still significant, when controlling for symptoms of CP and
ADHD behaviors. Alternatively, the correlation between CU traits
and ADHD behaviors became non-significant after accounting
for symptoms of CP and ODD behaviors (Table 4). Second, CU
traits, as well as CP, ODD and ADHD behaviors were each nega-
tively related to youth self-report of prosociality. However, as
hypothesized, only CU traits were uniquely related to low proso-
ciality after accounting for overlap between CU traits and CP,
ODD and ADHD behaviors. Finally, and in line with study
hypotheses, there was evidence of a cross-over suppression effect
for the association between CU traits and anxiety. That is, after
controlling for symptoms of CP, ODD and ADHD behaviors,
the positive association between CU traits and anxiety reversed
directions, revealing a significant negative relationship between
CU traits and anxiety (see Table 4).

Study Aim 4: independent sample replication

Finally, the brief CU measure derived in the current study was
evaluated using data from the MTwiNS. Consistent with findings
from the primary study analyses, the magnitude of the ratio (3.10)
comparing the first (λ = 3.07) to second (λ = 0.99) eigenvalues
provided support for a single dominant factor. In addition, the
same three items as in the original analyses (‘I tease others a
lot’, ‘Too fearful or anxious’, ‘I feel too guilty’) were identified

as exhibiting low item-total (<0.30) and inter-item (<0.10) corre-
lations. Removal of these items led to a noticeable improvement
in internal consistency (i.e. change in coefficient α from α =
0.56 to α = 0.69) and evidence of a well-fitting model [χ2(2) =
0.38, p = 0.82, CFI = 1.00, TLI = 1.00, RMSEA = 0.00].

Finally, latent associations with the total and subscale scores
on the parent and youth report ICU provided evidence support-
ing the convergent validity of the brief CU measure (see Table 5).
These results showed the brief measure of CU traits to exhibit
large correlations with the parent report ICU total (r = 0.95)
and subscale scores (callousness r = 0.92; uncaring r = 0.90;
unemotional r = 0.48). Moderate sized effects were also found
for cross-informant associations with the youth report ICU
(total r = 0.36; callousness r = 0.30; uncaring r = 0.29; unemotional
r = 0.22). Notably, these effects are comparable to the magnitude
of the associations between the parent and youth report versions
of the ICU (see Table 5).

Discussion

A large and expanding body of literature has established that CU
traits delineate a subgroup of youth with severe and recalcitrant
forms of AB. In turn, CU traits have become an increasingly
important diagnostic marker within clinical settings, highlighting
the critical need for reliable measures of CU traits. However,
assessments of CU in large-scale longitudinal investigations are
notably lacking. The current study addressed this issue by devel-
oping a brief scale for assessing CU traits using commonly avail-
able measures, among youth taking part in the landmark ABCD
study. This measure exhibited strong psychometric properties,
independent sample replication, appropriate associations with
theoretically relevant outcomes, and substantial overlap with
measurement tools commonly used to assess CU traits in youth.

Table 3. Differentiation of CU traits factor from CP, ODD, and ADHD factors

Model Description CFI RMSEA Comparison χ2 (df) p-value

1 1 factor 0.88 0.06 1 v. 6 2157.05 (6) <0.001

2 2 factor (CU v. Other) 0.93 0.04 2 v. 6 1043.75 (5) <0.001

3 2 factor (CP v. Other) 0.89 0.06 3 v. 6 1920.88 (5) <0.001

4 2 factor (ODD v. Other) 0.89 0.06 4 v. 6 1841.71 (5) <0.001

5 2 factor (ADHD v. Other) 0.92 0.05 5 v. 6 1166.21 (5) <0.001

6 4 factor (CU, CP, ODD, ADHD) 0.96 0.03 – – –

CU, CU traits; CP, Conduct Problems; ODD, Oppositional Defiant Problems; ADHD, Attention Deficit Problems.

Table 4. Latent correlations between CU, CP, ODD and ADHD behaviors and theoretically relevant outcomes

CU CP ODD ADHD

CP 0.42*** (0.19***)

ODD 0.43*** (0.18***) 0.68*** (0.47***)

ADHD 0.31*** (0.02) 0.53*** (0.20***) 0.61*** (0.39***)

Prosociality −0.17*** (−0.15***) −0.07*** (0.02) −0.09*** (−0.01) −0.08*** (−0.03*)

Anxiety 0.15*** (−0.08***) 0.36*** (0.05***) 0.45*** (0.21***) 0.45*** (0.23***)

CU, CU traits; CP, Conduct Problems; ODD, Oppositional Defiant Problems; ADHD, Attention Deficit Problems.
Notes: Partial correlations provided in parentheses. *<0.05, **<0.01, ***<0.001
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Development of a brief, reliable measure of CU traits

We used MNLFA to establish whether our measure was commen-
surate across youth based on sex, race, and age. This is critical
because little existing CU traits research has focused on this
topic and certainly not in such a large and diverse sample
where these types of small/moderated effects can be well detected.
We found that using our brief measure, boys exhibited higher
levels of CU traits, on average, than girls. This parallels findings
across a larger body of research that shows relatively large mean-
level differences in CU traits across boys and girls (Cardinale and
Marsh, 2017). However, despite this difference in mean levels of
CU traits across sex, there was, overall, little evidence of DIF
across the CU traits items examined in this study. That is, our
measure of CU traits appeared to be relatively commensurate
across boys and girls and youth of different ages and races.

We found only three instances of DIF, two of which repre-
sented instances of uniform DIF based on race. This type of
DIF (as opposed to non-uniform DIF) suggests that an item’s
intercepts/thresholds function differently between groups of inter-
est. That is, the probability of endorsing an item is greater for one
group (e.g. Caucasians) relative to another group (e.g. African
Americans, Hispanics) and this difference remains consistent
(i.e. uniform) at all levels of the latent trait (e.g. low CU to high
CU). Notably, findings were in opposite directions for the two dif-
ferent item thresholds that demonstrated uniform DIF in this
study (i.e. probability of endorsing ‘does not offer to help others’
> among Caucasian youth; probability of endorsing ‘lack of guilt’
> among African American and Hispanic youth). One explan-
ation for the different pattern of findings may be the wording
of the two items (i.e. negatively- v. positively-worded), which a
handful of studies have linked to different rates of endorsement
of CU traits items (e.g. Ray et al., 2016). It is less clear as to
why the single instance of potential item loading (non-uniform)
DIF may have occurred between youth in the ‘Caucasian’ and
‘Other’ categories, but not between any other comparisons of
race groupings or for any other covariate, for this or any other
item. Considering that analyses of race-based DIF of CU traits
has not been previously explored between the race groups exam-
ined in this study, more research is needed before drawing specific
conclusions on this issue. Nonetheless, it is important to note that

in the current study, these instances of DIF were accounted for in
the final MNLFA model by allowing these thresholds and loading
to be unconstrained and vary across race when producing MAP
scores.

Examining convergent and divergent validity of the CU traits
measure

Consistent with extant literature, a correlated three-factor model
was the best-fitting solution to our data showing that the CU traits
items formed a distinct, albeit correlated factor, from items asses-
sing childhood CP, ODD, and ADHD behaviors. Accordingly,
items indexing a lack of concern for others feelings, acts of proso-
ciality, and reduced guilt or remorse form a separable construct
that is distinct from items that more generally index externalizing
psychopathology and AB. Moreover, once the overlap between
CU traits and these other constructs was taken into account,
CU traits were uniquely related to lower child-reported prosocial-
ity, lower anxiety, and higher CP. Thus, our measure exhibited
predictive validity in relation to risk for AB and construct validity
in relation to theoretically-relevant constructs across informants.
In particular, the parent report CU measure was uniquely related
to child report of prosociality. Considering the overlapping item
content, and centrality of prosocial behaviors to theoretical con-
ceptualizations of CU (Frick et al., 2014a), the cross-informant
associations between these measures provide additional support
for the construct validity of the CU traits measure derived in
this study. Moreover, it is noteworthy that CU traits were related
to lower anxiety after accounting for CP, ODD, and ADHD beha-
viors, consistent with theory that CU traits are indexed by a
reduced arousal to cues of threat, including distress of others or
stimuli that should provoke fear, including threat of punishment
having broken the rules or transgressed against others (Blair,
2013).

Limitations

The current study was characterized by a number of strengths
including the use of a large sample of youth closely approximating
national sociodemographics, who were taking part in the ongoing

Table 5. Latent correlations between the brief CU traits measure and the ICU in an independent sample

Brief CU measure
ICU parent report ICU youth report

CU Traits Total Callous Uncaring Unemotional Total Callous Uncaring

ICU parent report

Total 0.95***

Callous 0.92*** 0.88***

Uncaring 0.90*** 0.92*** 0.90***

Unemotional 0.48*** 0.71*** 0.37*** 0.50***

ICU youth report

Total 0.36*** 0.31*** 0.24*** 0.33*** 0.22***

Callous 0.30*** 0.22*** 0.21*** 0.25*** 0.04 0.64***

Uncaring 0.29*** 0.28*** 0.19*** 0.29*** 0.26*** 0.85*** 0.54***

Unemotional 0.22*** 0.17*** 0.11 0.16* 0.25*** 0.81*** 0.66*** 0.42***

Notes: ***p < 0.001; **p < 0.01; *p < 0.05.
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ABCD study, as well as replication of findings within another
well-sampled, independent study. However, study findings should
also be considered within the context of several limitations. First,
the CU traits measure was based solely on parent report data.
Though the use of parent report to assess CU traits is common,
future research should attempt to replicate these results across
multiple informants. Second, given the circumscribed age range
of study participants, it is unclear if these findings will generalize
to preschool children or older adolescents. This restricted age
range may have also reduced the likelihood of finding significant
age-related moderation effects. In addition, although the brief
measure of CU derived in this study exhibited relatively invariant
properties across the participant categories that were examined,
future research is needed that replicates these findings across a lar-
ger item pool that may more thoroughly tap into the underlying
facets of CU traits. Finally, our study design was necessarily cross-
sectional in nature. Thus, while we found expected associations
between high scores on CU traits with indices of poor socioemo-
tional functioning, future studies are needed to test the prospect-
ive predictive validity of our CU traits measure once subsequent
data waves from the ABCD are available.

Conclusion

We derived a brief, four-item measure for CU traits that was com-
mensurate across youth based on sex, race, and age, and exhibited
evidence of construct (both discriminant and convergent) valid-
ity. Consistent with an open access framework, CU traits MAP
scores (and accompanying code; see supplemental materials)
will be made publicly available for any researchers to use and
explore critical questions centered on the neuroetiology and
environmental underpinnings of CU traits. These CU traits
MAP scores provide unique information about individual differ-
ences by taking into account which items were endorsed and by
whom, thus providing person-specific factor scores for CU traits
and providing an exciting foundational platform for future
research to explore CU traits.

Supplementary material. The supplementary material for this article can
be found at https://doi.org/10.1017/S0033291719000278.
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