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Abstract
Callous-unemotional (CU) traits have been linked to more severe and sustained behavior problems among adolescents. The
aims of this study were to examine the treatment impact and malleability of CU traits among adolescents and explore
potential moderation effects of treatment condition and CU sub-typology. A sample of 159 adolescents (45.9% girls; M age
= 14.7 years, SD= 1.47) and their parents participated in a randomized controlled trial of Functional Family Therapy with
three assessments (baseline, 6-months and 18-months) of behavior problems, CU traits, prosocial skills and the parent-youth
relationship. Latent growth curve model (LGCM) analyses revealed that children with higher CU traits had greater
reductions in aggressive and rule-breaking behavior and greater improvements in social skills (|standardized coefficients| =
0.27–0.32). Similarly, higher CU traits were linked to larger increases in parent-ratings of family cohesion and youth-ratings
of maternal support (standardized coefficients= 0.26–0.27). Reliable Change Index summaries showed that CU traits
remained unchanged for the majority of participants (73.6% and 72.6% had no reliable short- and long-term change,
respectively). Baseline anxiety linked to CU sub-typology moderated some of the study results. Findings show that
adolescents with co-occurring behavior problems and elevated CU traits can obtain improvement in behavioral and relational
outcomes in out-patient treatment. Strikingly, such improvements can occur notwithstanding a limited reduction in CU traits.
Future work should investigate whether the treatment gains would be more substantial and stable if treatment adjuncts
modifying the CU traits themselves were concurrently deployed.
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Highlights
● CU traits did not diminish the treatment outcomes for youth receiving quality psycho-social interventions in an outpatient

setting.
● CU traits did not predict sustained or reoccurring behavior problems, when youth were assessed at the 18 month

follow up.
● CU traits remained stable across treatment for most youth while showing some level of malleability among those with

higher levels of CU traits.

Although several treatment programs have demonstrated an
overall effectiveness for youth behavioral problems, there is
considerable heterogeneity in this target population with
respect to outcomes (Dopp et al., 2017; Sawyer et al., 2015;
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Weisz et al., 2017, 2019). One possible source of this het-
erogeneity are individual differences at the trait level, where
key characteristics of the adolescent might influence treat-
ment responsiveness and improvement. Knowledge about
the associations between individual characteristics and
therapy outcome is important to guide optimal or persona-
lized treatments that increase the likelihood of positive
gains for each patient (Ng and Weisz, 2015). Callous-
unemotional (CU) traits have gained particular attention as a
discriminating individual characteristic among children and
adolescents with behavior problems as they relate to
empathic and emotional limitations associated with higher
risk of antisociality (Frick et al., 2014b, 2018). We aimed to
assess whether CU traits predict the change in behavioral
and relational outcomes and whether CU traits themselves
change over time among adolescents in treatment for
behavior problems.

Callous-Unemotional (CU) Traits

CU traits are defined by a lack of guilt and remorse, a lack
of empathy, an uncaring attitude and shallow affect (Frick
and White, 2008). They are akin to the affective dimension
of psychopathy and have been proposed as the develop-
mental precursors to adult antisocial personality disorder
(Goulter et al., 2019; Viding and Kimonis, 2018). CU traits
have been linked to more severe and persistent antisocial
behavior and thereby designate a more high-risk subgroup
of adolescents with behavior problems (Frick, 2012; Frick
et al., 2018; Goulter et al., 2019; McMahon et al., 2010).
These traits are associated with neurocognitive vulner-
abilities that may help explain the pattern of diminished
empathy and concern for others (Viding and McCrory,
2019). Children with high levels of CU traits show reduced
amygdala activation when observing people in distress,
lowered fear responses, lack of attending to fear and sadness
in others and abnormal processing of punishment cues
(Dadds et al., 2008; Fairchild et al., 2009; Frick et al., 2003;
Hodsoll et al., 2014; Lozier et al., 2014; Viding et al.,
2012). Twin studies show a stronger heritability of conduct
problems when in combination with high versus low levels
of CU traits (Viding et al., 2005, 2008). However, stronger
heritability does not equal immutability and there is evi-
dence of parenting factors moderating the biological risk for
CU traits (Hyde et al., 2016; Henry et al., 2018), as well as
childhood maltreatment leading to CU presentation in some
cases (Viding and Kimonis, 2018).

A unique subgroup for conduct problems in children
with CU traits has been proposed by Frick (e.g., Frick,
2012). Under the label “with limited prosocial emotions”,
CU traits have been included as a specifier for the diagnosis
of conduct disorder in DSM-V and for the diagnosis of

conduct disorder and oppositional defiant disorder in ICD-
11 (American Psychiatric Association, 2013; World Health
Organization, 2018).

CU Traits and Treatment Outcomes

Three previous review articles provide somewhat mixed
findings related to the associations between CU traits and
treatment outcomes, especially with respect to adolescents
in different treatment setting (Frick et al., 2014b; D. J.
Hawes et al., 2014; Wilkinson et al., 2016). Across these
reviews, 20 studies addressed this research question with
adolescent samples. Six of these were in an out-patient
clinic-based treatment setting, where two found CU traits to
predict poorer response to treatment (Dadds et al., 2012;
Masi et al., 2013), while the remaining four did not find
support for elevated CU traits to predict treatment outcomes
(Manders et al., 2013; Masi et al., 2011; Norlander, 2008;
White et al., 2013). Comparatively, among the 14 studies
conducted in forensic and in-patient settings, the majority
found CU traits to predict negative outcomes such as pro-
gram drop-out, reoffending, rearrests, infractions, and rates
of seclusion and restraint (e.g., Falkenbach et al., 2003;
Gretton et al., 2001; Hicks et al., 2000; Spain et al., 2004;
Stellwagen and Kerig, 2010). Together, these results indi-
cate that the association between CU traits and poorer
treatment outcome might be less profound for adolescents
receiving outpatient or home-based treatment compared to
adolescents in forensic settings. Individualized and tailored
high-quality services with a modular or adaptive approach
could be able to appropriately assess and address the rele-
vant risk factors and skill deficits needed to reduce both
behavior problems and CU traits (Polaschek and Skeem,
2018; Wilkinson et al., 2016). Recommended treatment
elements for youth behavior problems such as promoting
the therapeutic alliance, treatment motivation and
improvement of the parent-youth relationship (particularly
parental warmth and positive involvement), appear to have
a beneficial impact on the behavior of children and ado-
lescents with conduct problems and CU traits (Mattos et al.,
2017; O’Connor et al., 2016; Waller et al., 2013, 2018).

Two potentially influential factors need to be taken into
account when studying the relationship between CU traits
and treatment outcomes. The first relates to impulsivity, a
risk factor for the development and maintenance of behavior
problems (Kolko and Pardini, 2010). The second relates to
different etiological paths associated with elevated CU trait
subtypes. Although CU traits were intended to identify a
relatively homogeneous subsample of adolescents with
behavior problems, recent research suggests there to be two
subtypes of CU traits that differ in their level of emotional
reactivity (Craig and Moretti, 2018; Kimonis et al., 2012),

Journal of Child and Family Studies



with possibly distinct etiology (Viding and Kimonis, 2018).
Primary CU traits are assumed to be caused by biological
constraints or dysfunctions in the emotional systems, and
one possible mechanism might be the increased DNA
methylation of areas close to the oxytocin receptor gene
(Cecil et al., 2014; Dadds et al., 2013). These dysfunctions
manifest as a lack of emotional reactivity, diminished
emotional attentiveness and low levels of anxiety (Craig and
Moretti, 2018; Dadds et al., 2018; Kimonis et al., 2012). In
contrast, secondary CU traits are thought to be acquired
from environmental exposure to trauma, abuse and/or
neglect where the resulting reactive and negative emotion-
ality is thought to be protective and perceived as a lack of
empathy and caring (Kahn et al., 2013). Despite this lack of
behavioral expression of emotions, secondary CU traits are
associated with hyperreactive emotional systems (Craig and
Moretti, 2018; Kimonis et al., 2012), as indicated by signs
of dysregulation of the hypothalamic–pituitary–adrenal
(HPA) axis (Kimonis et al., 2016). To date we lack
empirical evidence as to whether the influence of CU traits
on treatment outcomes in adolescents differs between these
subtypes.

Change in CU Traits Across Treatments

Equally important to testing how CU traits relate to the
success of treatment in improving behavior, is whether
psychosocial treatments can lead to reductions in CU traits.
This is important when assessing the risk for relapse and
recurrent treatment needs, as improvements in mere beha-
vioral manifestations of antisocial tendencies might lead to
overoptimistic clinical predictions. There is evidence to
suggest that CU traits are malleable for younger children, in
particular when the parents are involved in treatments that
specifically target CU-specific risk factors (Dadds et al.,
2019; Kimonis et al., 2019; Kjøbli et al., 2018; Waller et al.,
2013). While some treatment studies in adolescent samples
have also reported reductions in CU traits (e.g., Lui et al.,
2019; Salekin et al., 2012; Thøgersen et al., 2021), others
show more mixed results (Butler, 2011; Fonagy et al., 2018)
or no change (Manders et al., 2013; Reddy et al., 2013). The
fact that reductions in CU traits are mostly observed in
studies without a control group or across treatment condi-
tions, makes it difficult to ascertain that CU traits respond to
treatment rather than being a result of time, maturation, or
measurement effects. Additionally, previous research
reports on group-based change statistics, but lack
individual-based change statistics that can inform the rate at
which participants experience reliable and clinically mean-
ingful changes in CU (Estrada et al., 2018). It is also
important to note that few treatment programs have been
developed to specifically target unique CU trait factors (i.e.,

low parental/maternal warmth, relative punishment insen-
sitivity/reward dominance, and emotional processing defi-
cits). Further research is therefore needed to understand the
degree to which CU traits among adolescents are malleable
in the context of specific treatment programs, and if any
observed changes are clinically meaningful.

Functional Family Therapy

Functional Family Therapy (FFT; Alexander et al., 2013) is
a treatment program for adolescent behavior problems
where the role of CU traits might be of particular relevance.
First, FFT has been implemented in multiple countries
based on its status as an evidence-based program (Robbins
et al., 2016) and is likely to be offered to numerous ado-
lescents with CU traits in multiple countries. Second, FFT
therapists are intensely trained and supervised to work on
treatment engagement and motivation, which might counter
the lack of treatment motivation associated with CU traits
(O’Neill et al., 2003). Third, FFT is specifically focused on
ensuring a reduction in blame and negativity and improving
family relationships and parent-youth interactions, which
might be important protective factors for adolescents with
CU traits (Roberts et al., 2017; Wilkinson et al., 2016).
Fourth, the emphasis placed on relational and strength-
based interventions over consequence-based parenting
strategies, is in line with treatment suggestions for children
with CU traits (D. J. Hawes and Dadds, 2005). Finally, the
assessment-based individualization of treatment interven-
tions and components in FFT should enable therapists to
make relevant adjustments to match the needs, risk factors
and relational dynamics of each adolescent and family
(White et al., 2013).

A planned part of the evaluation of Functional Family
Therapy in Norway was therefore to test whether CU traits
moderated any observed treatment effects (Ogden, 2013).
The study applied a two-armed randomized controlled trial
(RCT) design with timepoints for assessment fixed by time
at baseline (0 months), post-treatment (6 months) and
follow-up (18 months). Participants assigned to the control
condition had alternative treatment options such as family
counseling, child welfare services and public mental health
care available, including other evidence-based treatments
(Bjørnebekk et al., 2022; Ogden, 2013).

Current Study

Data from the Norwegian FFT evaluation was used to test
the association between CU traits and treatment outcomes
for adolescents with behavior problems within the context
of out-patient treatment services. This is an important
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extension of previous research which has primarily studied
the relationship between CU traits and treatment outcomes
for younger children, samples including both younger
children and adolescents or adolescents in forensic settings
(Frick et al., 2014b; D. J. Hawes et al., 2014; Waller et al.,
2013; Wilkinson et al., 2016). Our goal was to help address
the gaps in our understanding by investigating two key
questions: 1) Do baseline CU traits predict the success of
treatment in improving behavior outcomes; and 2) Do CU
traits change over the course of treatment?

Question 1: Do Baseline CU Traits Predict the
Success of Treatment in Improving Behavior?

Previous research has provided mixed results with respect to
the relationship between CU traits and treatment outcomes
(Wilkinson et al., 2016). Findings vary among age groups,
treatments provided, treatment settings and the outcome
variables in question. In this study, we specifically looked at
adolescents that are provided evidence-based treatments or
high-quality psychosocial care, in a home- or clinic-based
setting. Our primary outcome measures focused on ado-
lescent antisocial and prosocial behavior and our secondary
outcome measures focused on the quality of the parent-
youth relationship. In addition, we wanted to assess the
predictive value of baseline CU traits on treatment satis-
faction, a client-centered measure of the quality of the
treatment received. Given the inconclusiveness of previous
research it is difficult to establish a testable hypothesis
related to this research question. The current study therefore
represents an exploratory investigation of the relationship
between baseline CU traits and treatment outcomes (par-
ental satisfaction with treatment and both short and long-
term changes in antisocial behavior and parent-child rela-
tionship quality) in a sample of adolescents in treatment for
behavior problems.

Question 2: Do CU Traits Change During Treatment?

It is important to study if a trait-level risk factor such as
CU traits can be reduced among adolescents in treatment.
This will help to better understand future risk of relapse
and reoccurring antisocial behavior. As noted earlier,
previous research findings are mixed with respect to
whether adolescent CU traits change across treatment.
Earlier studies have mostly reported on group average
changes in CU traits, and it is therefore of interest in this
study to assess the clinical significance of observed ther-
apeutic changes in CU traits at an individual level as well.
This would allow us to elucidate the number and percen-
tage of study participants that have a clinically meaningful
change in their level of CU traits in the context of high-
quality treatment.

Do the results depend on treatment condition and CU
subtype?

Two important aspects are worthy of further investigation to
provide more detailed knowledge about CU traits. First, it is
important to increase our empirical knowledge on whether
specific treatment options are particularly useful for adoles-
cents with CU traits. The randomized allocation to FFT and
the active control condition allowed us to test for differential
group effects relating to our research questions. These group
comparisons can provide insights on differences between
treatment conditions that might be masked by both significant
and non-significant results observed in the full sample. Sec-
ond, we wanted to conduct exploratory analysis as to whether
the primary and secondary typology of CU traits moderated
the results of the two primary research questions relating to a)
the association between baseline CU traits and treatment gains
and b) the susceptibility of CU traits to therapeutic change.

Method

Participants

The participants were recruited among families referred to
Functional Family Therapy between 2013 and 2018 at three
regional and one municipality child welfare organizations
comprising both rural and urban settings in Norway. The
clinical supervisor of each FFT-team determined eligibility for
study inclusion based on referral information from the child
welfare worker and an intake meeting with the family. Based
on the referral and family information, the supervisor assessed
whether the following inclusion criteria were met: a) the
adolescent was between 11 and 19 years; and b) the adolescent
displayed or were at risk for one or more of the following
behavior problems: delinquency, aggressive or violent beha-
vior, verbal aggression or threats, truancy, school-related
problem behavior and/or drug use in relation to problem
behaviors mentioned above. The inclusion of youth not dis-
playing, but at risk for behavior problems, was based on the
supervisor’s clinical assessment of individual, parental,
familial and/or contextual risk factors. Standardized measures
could be part of the referral information but were not used in
the intake meeting. In addition, the supervisor made case-by-
case decisions to exclude families from the study based on the
presence of one or more of the following exclusion criteria: a)
adolescents living by themselves; b) autism diagnosis; c) acute
psychotic episode; d) imminent risk of suicide; e) home
environments that pose a threat to the therapist’s life or safety;
f) ongoing (incomplete) investigation by the local child wel-
fare service; and/or g) concurrent services that were incom-
patible with commencing FFT-treatment, such as initiating
individual psychotherapy for the referred adolescent.
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Parents and adolescents were informed by the FFT team
supervisor and a research assistant about the study and pro-
vided written consent prior to the first data collection. An
initial sample of 161 adolescents and their parent(s) consented
to the study and two families later revoked their consent. The
sample of the current study thus included 159 adolescents
(45.9% girls) with a mean age of 14.7 years (SD= 1.47) and
their parent(s), 151 mothers (including eight step- and nine
foster-mothers) and 90 fathers (including 15 step- and five
foster-fathers). The majority of mothers (79.5%) and fathers
(92.2%) were working full- or part-time, and 42.6% of the
mothers and 34.4% of the fathers had a university or college
degree. The mean self-reported annual parental income was
approximately 460.000 Norwegian kroner, which is slightly
lower than the average annual salary in Norway in 2016,
519.600 Norwegian kroner (Statistics Norway, 2017). There
were 22 (13.8%) families who reported receiving some form
of financial welfare support. Among the 130 (81.8%) families
where either one or both parents were born in Norway, 11 of
the youth were not born in Norway. Among the 28 (17.6%)
families where the parent(s) were of minority/immigrant
background, 15 of the youth were not born in Norway. Data
on minority status was missing for 1 (0.6%) family.

Procedures

Data was obtained at three time points: prior to randomi-
zation to treatment condition (baseline) and then six (post-
treatment) and 18 months (follow-up) after randomization.
At each time point, the families met with a research assistant
in their home or at a municipality office to complete the
study questionnaire on portable computers provided by the
research assistant. All questionnaires for parents and ado-
lescents were programmed in the Ci3 software (Sawtooth
Software). The research assistant instructed the family on
how to use the Ci3 system and provided technical assistance
if needed during questionnaire completion. The family
received a light snack and a minor monetary compensation
(approximately 50 US Dollars) for completing the ques-
tionnaires. When both parents completed questionnaires, we
selected one main parent respondent per youth based on the
highest level of data completeness. In cases where the
mother and father data showed the same level of com-
pleteness, the maternal response was chosen as the main
parent respondent. Only main parent respondent data was
included in the analyses.

Measures

Callous-Unemotional Traits

CU traits were measured by the 12-item parent version of
the Inventory of Callous-Unemotional traits (ICU; Frick,

2004; Kimonis et al., 2008). The ICU consists of both
standard-scored items such as “Seems very cold and
uncaring to others” and “Does not care who he/she hurts to
get what he/she wants”, and reverse-scored items such as
“Feels bad or guilty when he/she does something wrong”
and “Tries not to hurt others’ feelings”. Each item is rated
on a 4-point scale: 0 (not true at all), 1 (somewhat true), 2
(very true), and 3 (definitively true) and a total score is
calculated as the sum of item scores after recoding reverse-
scored items. Research on the current and other samples
suggests that the unidimensional 12-item short version of
the ICU (ICU12) is a reliable and valid measure of CU traits
(Hawes et al., 2014; Thøgersen et al., 2020). The reliability
of the ICU was acceptable in our sample, α= 0.864, similar
to the test-retest reliability of the full scale observed in other
samples (Moore et al., 2017). Normative cut-offs for the 24-
item parent version of the ICU have been set to 34 for boys
and 30 for girls (Kemp et al., 2021).

Antisocial Behaviors

The level of youth antisocial behavior was assessed by
parents’ responses on the rule-breaking and aggressive
behavior subscales of the Child Behavior Checklist (CBCL)
which have considerable research support for their relia-
bility and validity (Achenbach and Rescorla, 2001). The
rule-breaking and aggressive subscales comprise of 17 and
18 items, respectively, that are rated on a 3-point scale: 0
(not true), 1 (somewhat or sometimes true), and 2 (very true
or often true). In our sample these scales showed acceptable
reliabilities, αs= 0.810–0.923.

Prosocial Behaviors

The level of youth prosocial behaviors was measured by
parental responses to the Social Skills Rating Scale (SSRS;
Gresham and Elliott, 1990). The scale comprises 40 items
pertaining to various prosocial behaviors that are rated on a
4-point scale ranging from 1 (never) to 4 (very often). Item
scores compile to four separate subscale scores related to
Cooperation, Assertion, Self-Control, and Responsibility, as
well as a total scale score. The SSRS has shown good psy-
chometric properties in Norwegian adolescent samples and
some predictive value for future behavior problems (Gamst-
Klaussen et al., 2014; Sørlie et al., 2008). Only the total scale
score was used, and it showed acceptable reliability in our
sample, α= 0.869.

Parent–youth relationship quality

The quality of the parent-youth relationship was assessed by
two measures. The first measure was the Family Environ-
ment Scale (FES), where parents and youth separately rate
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90 items relating to nine different areas of the family
environment as either 0 (not true) or 1 (true) (Moos and
Moos, 2009). The cohesion and conflict subscales from
both set of responders served as indicators for the quality of
the youth-parent relationship. Example items from these
subscales are “Family members really help and support one
another” and “We fight a lot in our family”, respectively.
These scales have typically been found to be the most
reliable scales of the FES (Boyd et al., 1997; Taylor et al.,
2014) and showed acceptable reliabilities in our sample,
αs= 0.724–0.745.

The second measure of the parent-youth relationship was
the Inventory of Parent and Peer Attachment-Revised (IPPA;
Armsden and Greenberg, 1987; Gullone and Robinson, 2005).
IPPA is a self-report measure and comprises 25 items that
assess three areas of perceived maternal, paternal and peer
security: trust, communication, and alienation (Andretta et al.,
2017). Example items from the three subscales with wording
related to the maternal relationship are “My mother respects
my feelings”, “If my mother knows something is bothering
me, she asks me about it” and “Talking over my problems with
my mother makes me feel ashamed or foolish”. Each item is
rated on a 5-point scale ranging from 1 (Almost never or never
true) to 5 (Almost always or always true). Given the high
intercorrelation between the factors, they were compiled to
three overall indices of youth perceived security in relationship
to their mother, father, and peers, respectively. These scales
had an acceptable reliability in our sample, αs= 0.931–0.941.
One item on the peer scale (‘I get upset a lot more than my
friends know about’) had a corrected item-total correlation of
−0.047 and was not included in the analyses.

Treatment satisfaction

Treatment satisfaction was rated by parents at the 6 months
(post-treatment) time point using a 12-item scale related to
the quality of the treatment, information received, family
involvement, change and effectiveness (Lubrecht, 1992).
Example items are “How do you assess the quality of the
treatment you received” and “How effective was this
treatment for your family?”. Each item was rated on a
4-point scale ranging from 1 (Excellent) to 4 (Poor), and the
total scale reliability in our sample was α= 0.854.

Impulsivity

The level of youth impulsivity was assessed by parent
responses to the hyperactivity/impulsivity scale on the
Swanson, Nolan, and Pelham—IV questionnaire (SNAP-
IV; Swanson et al., 2001). The hyperactivity/impulsivity
scale comprises 9 items, that are rated on a 4-point scale
from (0) not at all to (3) very much. The reliability of the
scale in our sample was good, α= 0.908.

Treatment conditions: Functional family therapy vs. other
services

Participants randomized to the FFT condition received an
intensive, short-term (3–6 months) family-focused treat-
ment where both the adolescent and his/her parent(s) par-
ticipated in the therapy sessions. The FFT treatment consists
of an assessment-based tailoring of specific interventions
spanning across five treatment phases with distinct goals: 1)
Engagement to ensure family members participation in
sessions; 2) Motivation to decrease the level of blame and
negativity in the family and increase hope and motivation
for change; 3) Relational Assessment to assess how risk and
protective factors and family relational dynamics relate to
the behavior problems; 4) Behavior Change to improve
family skills such as communication, conflict management
and problem solving to reduce problem behavior; and 5)
Generalization to maintain and extend skill use inside and
outside the family, prevent relapse and refer the family to
additional support and services, if needed.

Participants randomized to the control condition were as
a minimum referred to the local family counseling service
and could access any other treatment or service available to
them, including other evidence-based treatments. By parent-
report at the six months post-treatment data collection,
families in the control condition had utilized the following
services: 40.3% (29) Multisystemic Therapy (MST; Heng-
geler et al., 2009), 40.3% (29) Parent Training/Guidance,
2.8% (2) Child Mental Health Services, 2.8% (2) No Ser-
vices, with 13.8% (10) missing responses.

Primary and secondary sub-types of CU traits

Parent ratings on the anxious-depressed subscale of the
CBCL served as a measure of the emotional hypo- or
hyperreactivity linked to the primary and secondary CU
trait subtypes, respectively. The 13 items on this subscale
relate to whether the child seems fearful, worried, nervous,
guilty, and depressed and are rated on a 3-point scale: 0 (not
true), 1 (somewhat or sometimes true), and 2 (very true or
often true). There is considerable research supporting this
scale as a measure of anxiety (Achenbach and Rescorla,
2001) and it has been used in several previous studies on
the subtypes of CU traits (Craig et al., 2021; Fanti et al.,
2013; Kahn et al., 2013; Kimonis et al., 2011, 2012). In our
sample, we observed an acceptable reliability for this scale,
α= 0.869.

Analytic Plan

In answer to the first research question of whether CU traits
predict treatment outcomes we applied two analytic strate-
gies. Firstly, the degree to which baseline CU-traits predict
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parental treatment satisfaction was assessed by regression.
Secondly, the degree to which baseline CU traits predict
changes in the outcome measures was assessed using a
latent growth curve model (LGCM) approach applicable to
RCTs with three time-points (Mun et al., 2009). LGCMs are
suited for studies with repeated measures due to their ability
to explicitly model individual change over time, provide
more statistical power and make estimates of both the rate
and variability of change (Bollen and Curran, 2006; Curran
and Muthén, 1999). With the intercept set at baseline in a
model conditional on baseline CU traits, we obtained three
standardized estimates of how baseline CU traits relate to
the selected outcome variable: 1) the association at baseline
between CU traits and the outcome measure, 2) the pre-
dictive value of baseline CU traits on a short-term slope
(rate of change) of the outcome measures from baseline to
post-treatment, and 3) the predictive value of baseline CU
traits on a long-term slope (rate of change) from baseline to
follow-up. A separate model analysis was run for each of
the primary and secondary outcome variables (aggressive
behavior, rule-breaking behavior, prosocial skills, family
cohesion, family conflict and perceived maternal, paternal
and peer security). Impulsivity was included as a covariate
in each of these LGCM analyses.

To answer the second research question of whether CU
traits change over the course of treatment, three analytic
strategies were used. Firstly, we used an unconditional
LGCM with CU traits as the outcome variable to estimate
the level of CU traits at baseline and the short- and long-
term change in CU traits. Secondly, we conducted repeated-
measures t-tests comparing the mean of CU traits at baseline
against the mean at either post-treatment or follow-up.
Thirdly, to address the clinical significance of any observed
changes we computed individual-based change statistics
using the Reliable Change Index (RCI; Jacobson and Truax,
1991). The standard deviation of baseline CU traits and a
test-retest reliability value of 0.85 were used in computing
the SEdiff (Hawes et al., 2014). The RCI for both short-term
and long-term changes in CU traits was calculated, pro-
viding information about the proportion of youth that were
reliably improving, reliably deteriorating, or showing no
reliable change. All analyses relating to this question were
run for both the full sample and the subsample of adoles-
cents with baseline CU traits above the normative cut-off
levels for the 24-item parent-version of the ICU (Kemp
et al., 2021), adapted for use with the 12-item version by
dividing each gender-specific cut-off score by two.

To test whether our results differed between the treat-
ment conditions, we added a dummy coded treatment
condition variable to each of the initial analytic models.
With respect to treatment outcomes, we tested for interac-
tion effects of CU traits and treatment condition. With
respect to change in CU traits, the LGCM of CU traits was

made conditional on treatment condition, and the
individual-based change statistics were calculated sepa-
rately for each condition and their distribution compared
using chi-square statistics with Fisher’s exact test. The same
approach was used to explore whether the study results
were dependent on CU traits subtypes. Baseline scores on
the CBCL anxious-depressed scale were added to each of
the initial analytic models as either an interaction term with
CU traits or as a covariate. The individual-based change
statistics were computed separately for a high (clinical) and
a low (borderline or normal) anxiety group based on the
multi-cultural, gender and age normed clinical cut-off score
of the CBCL anxious-depressed scale (Achenbach and
Rescorla, 2007). The distributions of reliable change
between these two groups were compared using chi-square
statistics with Fisher’s exact test.

Despite sustained efforts to contact and meet with the
families, there was some attrition in data collection at both
baseline (2 youth reports missing), post-treatment (59 youth
and 49 parent-reports missing) and follow-up (61 youth and
52 parent-reports missing). Most cases had data at three
time points, 84 (52.8%) and 97 (61.0%) by youth- and
parent-report, respectively. Data was missing at one-time
point for 29 (18.2%) youth and 21 (13.2%) parents, at two-
time points for 44 (27.6%) youth and 41 (25.8%) parents,
and completely missing for 2 (1.3%) youth. Cases missing
data at a) both post-test and follow-up or b) follow-up were
representative of attrition. This was observed for 52 (32.7%)
cases using parent data, and 59 (27.3%) cases using youth
data. In addition, the two cases missing youth data at
baseline and one case missing youth post-test data were
regarded as attrition. To assess for the effects of attrition we
conducted t-tests on all variables at baseline comparing the
means of attrition cases against non-attrition cases.

Given the amount of missing data in our sample, the
PCaux-package for R was used to construct principal
component auxiliary variables (Lang, et al., 2018), setting
the limit of variance to be explained to 50%. The extraction
of auxiliaries was done separately for each model tested,
where variables that were included in each model were
excluded from the calculations extracting the auxiliaries.
The regression analyses and LCGM analyses were con-
ducted in Mplus version 8 (Muthén and Muthén, 2017).
Maximum likelihood estimation with robust standard errors
(MLR) was used for increased robustness with respect to
non-normality and non-independence of observations. A
multiple imputation (MI) dataset was created using the
PCaux-package in R and imported to SPSS version 26 for
calculating group-based change statistics. The individual-
based change statistics and Fisher’s exact test comparing the
distributions of reliable change between treatment condition
and CU typology groups, were computed in R version 3.63
using the observed data only.
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Results

Descriptive Statistics and Model Fit

The means and standard deviations of the study variables
across the three measurement timepoints and any statisti-
cally significant differences in the group means across time
are presented in Table 1. The fit statistics for the uncondi-
tional LGCMs can be seen in the supplementary materials.

Attrition

Statistically significant differences between cases with and
without attrition in youth data was observed for two of the
15 tests. Scores on the Social Skills Rating system, t(105) =
2.46, p= 0.008, were lower and parental responses to the
Family Cohesion t(150) = −2.32, p= 0.011, were higher at
baseline for cases showing attrition for youth data compared
to non-attrition cases. Attrition in parent data showed sta-
tistically significant differences for two of the 15 tests. A
significantly higher percentage of girls (60%) were found in
the cases with parental attrition compared to cases without
parental attrition (39%), t(157) = −2.45, p= 0.015. Addi-
tionally, youth responses to the Family Cohesion scale

t(150) = 2.00, p= 0.047, were lower at baseline in families
where there was parental attrition.

Question 1: Do Baseline CU Traits Predict the
Success of Treatment in Improving Behavior?

The results of the conditional LGCM analyses showing the
relationship between baseline CU traits and a) baseline
levels, b) short- and c) long-term change slopes of the
treatment outcome variables, with impulsivity as a covari-
ate, are seen in Table 2. For the primary outcomes, baseline
CU traits predicted the short-term change on two of three
measures and long-term change for all three measures.
CU traits were predictive of greater reduction in antisocial
behavior and greater increases in prosocial behavior. For the
secondary outcomes related to the quality of the parent-
youth relationship, baseline CU traits predicted more posi-
tive short-term change in two of seven outcome variables,
and more positive long-term change in two of seven vari-
ables. The regression of treatment satisfaction on baseline
CU traits was non-significant, with a pooled estimated
regression coefficient of 0.02, SE= 0.17, p= 0.90. These
findings suggest that baseline levels of CU traits predict
greater behavioral improvements with respect to the pri-
mary outcomes in this sample. For the changes on the
secondary outcome measures and treatment satisfaction,
baseline CU traits were mostly not predictive.

Question 2: Do CU Traits Change During Treatment?

Full-sample analyses

First, the unconditional LGCM with CU traits as the out-
come variable showed adequate model fit (X2= 1.26, df=
2, p= 0.532; CFI= 1.00; RMSEA= 0.00, 90CI: [0.00,
0.14], SRMR= 0.05). The estimated mean of CU traits at
baseline was 15.95, SE= 0.58. p < 0.001, the estimated
short--term change was −1.19, SE= 0.82, p= 0.15, and the
estimated long-term change was −0.72, SE= 1.04,
p= 0.49. These results did not support the hypothesis that
CU traits change during treatments. Second, repeated
measures t-tests comparing the level of CU traits at baseline
(M= 15.93, SD= 7.34) to post-treatment (M= 14.17,
SD= 7.37) and follow-up (M= 12.64, SD= 6.72) values
were statistically significant, t(379) = 2.54, p= 0.015 and
t(465) = 2.09, p= 0.037, respectively. The mean score
reductions on the ICU12 in the MI dataset were 3.06 and
2.51 scale points for the short- and long-term change,
respectively, providing some support for CU change across
treatment. Third, the individual-based change statistics was
calculated using the observed data available (n= 106 for
both short- and long-term change). From baseline to post-
treatment assessment, 73.6% (78) had no reliable change,

Table 1 Descriptive statistics of the study variables (N= 91–154)

Baseline
(0 months)

Post-treatment
(6 months)

Follow-up
(18 months)

Mean SD Mean SD Mean SD

ICU12 15.93 7.34 14.17** 7.37 12.64* 6.72

CBCL-Aggression 13.90 8.72 9.18*** 8.50 7.55* 7.66

CBCL-Rule
breaking

9.00 5.33 6.62*** 5.58 6.04 5.21

CBCL-Anxious/
Depressed

7.12 5.54 - - - -

Social Skills 90.89 12.73 96.64*** 14.28 98.64 14.50

Treatment
satisfaction

- - 33.86 6.09 - -

Family Cohesion
–Parent

5.99 2.33 6.55*** 2.15 6.87 1.87

Family Conflict
–Parent

3.85 2.40 3.03 2.23 2.81 2.23

Family Cohesion
–Youth

5.14 2.37 5.81 2.33 6.34 2.48

Family Conflict
–Youth

4.26 2.47 3.68* 2.61 2.78* 2.34

Maternal Support 81.74 20.95 85.22 21.14 89.54 21.70

Paternal Support 76.44 24.10 77.68 24.56 80.61 23.33

Peer Support 88.43 17.98 86.96 19.78 88.37 19.82

Descriptive statistics and paired samples t-tests based on observed,
non-imputed data. Means that show a statistically significant difference
from the prior timepoint are bold-faced. *p < 0.05, **p < 0.01,
***p < 0.001. df= 73–106.
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Table 2 Estimated parameters of the effect of callous-unemotional traits on intercepts and change slopes for primary and secondary treatment
outcomes

Intercept
(level at baseline)

Short-term change
(post-treatment – baseline)

Long-term change
(follow-up—baseline)

Parent-reported:

Aggressive
behavior:

- Baseline CU traits 0.39*** (0.08) −0.25* (0.11) −0.25* (0.11)

- Baseline
impulsivity

0.64*** (0.06) −0.02 (0.11) −0.15 (0.11)

Rule breaking
behavior:

- Baseline CU traits 0.51*** (09) −0.17 (0.13) −0.28* (12)

- Baseline
impulsivity

0.30** (0.10) −0.01 (0.10) 0.03 (0.12)

Social skills:

- Baseline CU traits −0.56*** (0.08) 0.30** (0.12) 0.34** (0.13)

- Baseline
impulsivity

−0.15 (0.08) −0.01 (0.10) −0.11 (0.10)

Family Cohesion:

- Baseline CU traits −0.24 (0.13) 0.21 (0.14) 0.42** (0.14)

- Baseline
impulsivity

−0.19 (0.13) 0.12 (0.18) −0.01 (0.15)

Family Conflict:

- Baseline CU traits 0.13 (0.14) −0.07 (0.13) −0.16 (0.14)

- Baseline
impulsivity

0.31* (0.12) 0.08 (0.12) −0.11 (0.12)

Youth-reported:

Family Cohesion:

- Baseline CU traits −0.52** (0.15) 0.25* (0.11) 0.28* (0.12)

- Baseline
impulsivity

0.44** (0.15) −0.11 (0.12) −0.28* (0.11)

Family Conflict:

- Baseline CU traits 0.52*** (0.12) −0.13 (0.12) −0.15 (0.13)

- Baseline
impulsivity

−0.09 (0.13) 0.03 (0.13) 0.06 (0.12)

Maternal support:

- Baseline CU traits −0.63*** (0.10) 0.25** (0.08) 0.14 (0.10)

- Baseline
impulsivity

0.21 (0.13) 0.09 (0.12) −0.11 (0.13)

Paternal support:

- Baseline CU traits −0.14 (0.12) −0.11 (0.12) 0.11 (0.13)

- Baseline
impulsivity

0.06 (0.13) 0.10 (0.13) 0.01 (0.15)

Peer support:

- Baseline CU traits −0.21 (0.12) 0.13 (0.10) 0.08 (0.12)

- Baseline
impulsivity

−0.03 (0.11) 0.17 (0.13) 0.17 (0.13)

***p < 0.001, **p < 0.01, *p < 0.05. Bold-faced numbers represent significant parameter estimates indicative of a significant relationship between the
baseline ICU scores and an estimated intercept, short-term change, or long-term change score. Significant relationships with intercepts can be
viewed as a correlation between baseline ICU scores and baseline levels of the measure. Significant relationships with change scores can be viewed
as a prediction of baseline ICU scores on either 1) the change from baseline to 6 months (for the short-term change) or 2) the change from baseline
to 18 months (for the long-term change). Numbers are standardized estimates, and numbers in parentheses are standard errors of the estimates.
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17.0% (18) had a reliable decrease and 9.4% (10) had a
reliable increase in their CU traits. For the long-term 18-
month period, 72.6% (77) had no reliable change, 20.8%
(22) had a reliable decrease and 6.6% (7) had a reliable
increase. The net number of youth with a reliable decrease
in CU traits were thus 8 for short-term change and 15 for
long-term change. Collectively, these findings provide
limited support for the hypothesis that CU traits change
across treatment. A plot of the change from baseline to
follow-up is illustrated in Fig. 1.

Subsample analyses

The previous analyses pertaining to change in CU traits
were rerun in the subsample of 77 youth (36 boys and 41
girls) with CU traits above the 12-item adjusted normative
cut-off score. First, the LGCM analysis provided estimates
of baseline mean and short- and long-term change to be
21.71, SE= 0.55, p < 0.001, −3.45, SE= 1.31, p= 0.008
and −2.20, SE= 2.06, p= 0.29, respectively. These results
show that among this subgroup, there is a significant short-

term change in CU traits, but a non-significant long-term
change. Second, the repeated measures t-tests showed that
the short- and long-term changes in CU traits were more
pronounced in this subsample with a mean short-term dif-
ference of −6.71 scale points, t(455) = 4.41, p < 0.001 and
a mean long-term difference of −6.72 scale points, t(593) =
4.33, p < 0.001. These findings were in line with the
hypothesis that CU traits change over treatment. Third,
individual change statistics in this subgroup showed that the
observed short-term change was not reliable for 41 youth,
reliably decreasing for 15 youth and reliably increasing for
one youth. The observed long-term change in this group
was not reliable for 33 youth, reliably decreasing for 20
youth and reliably increasing for none. Collectively, these
findings provided partial support for the hypothesis that CU
traits change across treatment.

Treatment condition When treatment condition was added
as either a covariate or moderator into the previous analytic
models, it consistently failed to reach statistical significance.
For instance, the p-values of the standardized coefficients

Fig. 1 Clinical significance plot of CU traits comparing baseline to 18-
month follow-up. Evolution of CU traits for each participant from
baseline to 18-month follow-up. The middle diagonal line represents
equal baseline and follow-up scores and the gray shaded area around it

represents the area of no reliable change. Beyond the shaded area, the
lower right triangle area represents reliable improvement, while upper
left triangle area represents reliable deterioration
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for the CUxCondition term on the change slopes ranged
from p= 0.14 (coefficient=−0.21, SE= 0.14) for the
long-term change slope for youth-reported family conflict,
to p= 0.99 (coefficient= 0.00, SE= 0.16) for the long-term
change slope for aggressive behavior. When included in the
LGCM of CU traits, the estimated coefficients for the
effects of treatment condition on short- and long-term
change were 0.65, SE= 1.24, p= 0.602 and −1.24, SE=
1.55, p= 0.424, respectively. Fisher’s exact test comparing
the distribution of reliable change categories between the
two treatment conditions was non-significant both short-
term, p= 0.693, and long-term, p= 0.755. For additional
details related to treatment condition, see the supplementary
materials.

Primary vs. secondary CU traits The exploration of whe-
ther baseline levels of anxiety had a relation to the study
results, yielded non-significant findings for the most part.
Only two of the coefficients estimated for the interaction
term of CU traits and anxiety on change slopes indicated
possible moderation effects. For the long-term change
slope for rule breaking behavior the estimated standardized
coefficient of the interaction term was 0.26, SE= 0.11,
p= 0.013, and for the long-term change slope for social
skills, it was −0.20, SE= 0.09, p= 0.028. Probing of these
interactions showed that for participants with baseline
levels of anxiety in the normal or borderline range
according to the multicultural norms (Achenbach and
Rescorla, 2007), CU traits were significantly related to the
long-term reductions in rule breaking behavior, −0.41,
SE= 0.14, p= 0.004, and long-term increases in social
skills, 0.36, SE= 0.12, p= 0.005. Among those with
baseline anxiety scores in the clinical range, the standar-
dized coefficients were non-significant, −0.05, SE= 0.14,
p= 0.734 and 0.14, SE= 0.16, p= 0.384, for the long-
term change on rule breaking and social skills respectively.
For all other change slopes, the significance of the stan-
dardized coefficients of the interaction term ranged from
p= 0.06 (0.16, SE= 0.09) for the short-term change in
youth-reported family cohesion to p= 0.99 (0.00, SE=
0.09) for long-term change in maternal support. When
included in the LGCM of CU traits, the estimated coeffi-
cients for the effect of baseline anxiety on short- and long-
term change were 0.05, SE= 0.11, p= 0.665 and −0.09,
SE= 0.14, p= 0.503, respectively. Fisher’s exact test
comparing the distribution of reliable change categories
between the low and high anxiety groups was non-
significant both short-term, p= 0.447, and long-term,
p= 0.543. These results point to the predictive value of CU
traits and the malleability of CU traits not to differ by the
primary and secondary sub-typology. For additional details
and plots related to probing of the interactions, see the
supplementary materials.

Discussion

Adolescents with behavior problems and elevated CU traits
show more severe and persistent antisocial behavior (Frick
et al., 2014b). The underlying risk factors and mechanisms
associated with CU traits in adolescents might attenuate the
responsiveness to treatments aimed at reducing behavior
problems (Frick et al., 2014a, 2018; Wilkinson et al.,
2016). In the current study, we examined the relationship
between CU traits and treatment outcomes in a sample of
159 adolescents participating in a two-armed RCT of FFT
treatment against an alternative treatments control condi-
tion. An LCGM-framework was used to address two
research questions: 1) Do baseline CU traits predict the
success of treatment in improving behavior?; and 2) Do
CU traits change during treatment? Additionally, we tes-
ted the effect of treatment conditions by comparing FFT to
the active treatments control condition. In exploratory
analyses, we also tested whether baseline levels of anxiety,
as an indicator of CU typology, distinctly influenced our
findings.

Although we found CU traits to be associated with more
aggression, rule-breaking behavior, and lower social skills
at baseline, they did not negatively predict short- or long-
term gains on these measures in either of the treatment
groups. On the contrary, we observed that CU traits were
related to larger reductions in aggressive and rule breaking
behavior, and larger increases in prosocial behavior, parent-
reported family cohesion and perceived maternal support
across the two treatment groups. Previous research has also
shown more positive change in measured outcomes in
relation to CU traits (Fonagy et al., 2018; Manders et al.,
2013; White et al., 2013). The increased gains related to
maternal support found in our study are interesting, as
reduced maternal support has been associated with CU traits
in prior studies (Pardini et al., 2007). The active treatment
types received by the youth in this study, might thus not
only be less negatively impacted by CU traits, but also have
the ability to change CU-specific risk factors. This is in line
with research where highly specialized interventions for
youth with CU traits show promising results and counter the
notion that CU traits always attenuate treatment results
(Kimonis et al., 2019; Salekin et al., 2012; Silva et al.,
2020).

The observed increased positive changes for adolescents
with elevated CU traits might in part be driven by regres-
sion to the mean effects or limitations in the possible range
of improvement for those with less severe levels of CU
traits and antisocial behavior. Nevertheless, the results
indicate that youth with CU traits can benefit from estab-
lished psycho-social interventions, provided that these are
intensive and individualized high-quality treatments
focused on treatment engagement, motivation, tailoring and
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improving parental warmth and family collaboration
(Frick et al., 2014b; Polaschek and Skeem, 2018; Silva
et al., 2020; Wilkinson et al., 2016). It is of note that much
of the research reporting reduced treatment response in
adolescents with elevated CU traits, has been conducted in
forensic, institutional, or residential settings (e.g., Falk-
enbach et al., 2003; Gretton et al., 2001; Spain et al., 2004).
In these contexts, several additional risk factors might
account for poorer treatment outcomes among adolescents
with elevated CU traits (e.g., negative peer influence, lack
of family/parental support, challenges in adequately tailor-
ing treatment to individual needs).

Although antisocial behavior, family cohesion and
maternal support all improved following treatment in
those with high levels of CU traits, the CU traits them-
selves showed only limited change. Both the growth
model and reliable change index analyses indicated that
for the majority of the study participants, the level of CU
traits remained at the same level. These results suggest
that for most individuals, CU traits are relatively stable in
adolescence across an 18-month period, even in the con-
text of active treatment. This supports previous long-
itudinal studies on the stability of CU traits in adolescents
(van Baardewijk et al., 2011; López-Romero et al., 2014;
Muñoz and Frick, 2007), and is in line with the results
from treatment studies of the MST program (Butler, 2011;
Fonagy et al., 2018). These findings are at odds with the
statistically significant reductions observed when apply-
ing more traditional group-based change statistics (Lui
et al., 2019; Manders et al., 2013; Salekin et al., 2012).
The clinical meaningfulness of such statistically sig-
nificant findings needs to be assessed, as the observed
average reduction in our study of a couple of scale points
can occur by a minimal 1-scale-point change on merely
two or three questions on the ICU12. Furthermore, it
seems that baseline levels of CU traits might be a mod-
erator of CU change, as our results, and those of a pre-
vious study, observed more pronounced reductions in CU
traits for adolescents with elevated baseline levels of CU
traits (Thøgersen et al., 2021). Importantly, the growth
curve analysis indicate that these reductions might be
temporary, and the observed short-term effects could be
driven by regression to the mean effects. This suggests
that long-term reductions in CU traits might only be
obtainable with more targeted or prolonged treatments. It
could very well be that current treatment approaches for
adolescent behavior problems do not assess and target CU
traits appropriately, and new approaches need to be
developed and tested to ensure effective interventions for
sustained reductions in CU traits (e.g., Silva et al.,
2019, 2020). More research is therefore needed to shed
light on how treatment adjuncts might effectively target
change in CU traits, and how these reductions might in

turn be maintained over time to lower the future risk of
antisocial behavior.

We observed no indication that our findings differed
between the treatment conditions. This implies that FFT
provided neither better nor worse outcomes for adolescents
with CU traits when compared to the alternative treatments
available in Norway. Although there might be plausible
theoretical advantages of using the FFT approach to work
with youth with CU traits (Thøgersen et al., 2021; White
et al., 2013), these were not empirically observed in the
current study when FFT was compared to other high-quality
treatment options. This might be due to the fact that some of
the treatments provided in the control condition (e.g., MST
and parent management training) have treatment foci and
interventions similar to that of FFT. Further research is
needed to better understand how treatments for behavior
problems can be even more optimized for adolescents with
CU traits. It would be important to specifically identify the
treatment interventions or adjuncts that are relevant and
effective in relation to the distinct emotional and empathic
limitations associated with CU traits. One could investigate
whether there are elements in existing evidence-based pro-
grams that are particularly effective for those with CU traits,
conduct detailed studies of the therapeutic change processes
(e.g., Mattos et al., 2017) or develop and test novel inter-
vention approaches that focus more specifically on CU
specific risk factors (e.g., Kimonis et al., 2019; Silva et al.,
2020).

Moreover, the relationship between CU traits and treat-
ment outcomes did not seem to differ much between the two
proposed sub-typologies of CU traits. Significant interaction
terms were only observed in relation to the long-term
change slopes for rule breaking behavior and social skills.
Closer inspection of these interactions revealed that the
effect of CU traits on the change slopes was significant only
at low levels of anxiety, and not at high levels of anxiety.
Change slopes plots for the low anxiety – low CU and low
anxiety – high CU groups showed that the greater
improvement of the latter could be due to more extreme
baseline scores in the latter and restrictions in the range of
potential improvement in the former group. The interactions
did not suggest a differential effect of traditional treatments
between groups representing primary and secondary CU
types. To our knowledge no previous treatment study of
adolescents with CU traits have tested whether results dif-
fered by CU typology. One study of adults found no dif-
ference in treatment outcomes when comparing primary and
secondary psychopaths (Poythress et al., 2010). This sug-
gests that the distinction between primary and secondary
CU traits might have implications related to assessment and
treatment goals but might not necessarily impact the treat-
ment outcomes of adolescents receiving currently available
treatments (Polaschek and Skeem, 2018).
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Despite its strengths as a two-armed randomized con-
trolled trial with three time-points, well-validated measures
and multiple informants, this study had several limitations.
First, we included questionnaire-based measures of CU
traits, but no measure of other dimensions of psychopathy,
such as narcissism and impulsivity, nor independent rating
of CU traits. It might be that multidimensional and/or
clinician-/observer-rated measures of psychopathy would
have been related to reduced treatment outcomes. Second,
our analysis relied on anxiety as indication of CU typology,
but this may not be the best indicator for secondary type CU
traits. These results cannot rule out potentially differential
effects of CU trait typologies based on measures more
specifically related to trauma history. However, subtyping
on anxiety corresponds with the original primary versus
secondary distinction of psychopathy and trauma history is
not unequivocally associated with CU traits combined with
high emotionality/anxiety (Cecil et al., 2017). Lastly, we
cannot completely rule out the possibility that effects related
to floor/ceiling of measures or regression to the mean might
in part contribute to the increased improvements in out-
comes observed in relation to elevated CU traits.

Further work is needed to advance our knowledge on the
interaction between CU traits and treatment. Adolescents with
elevated levels of CU traits are likely to remain a group with
increased risk for future problems, and it is important to
understand the impact of CU traits on more distal treatment
outcomes such adult educational achievement, work status,
criminality, and drug use. Furthermore, it is relevant to test
whether prolonged treatment or additional treatment compo-
nents could lower the risk for long-term negative outcomes
and relapse. There is also a need to develop and test inter-
ventions specifically aimed at reducing CU traits. These might
serve as stand-alone or adjunct treatments components to
further enhance treatment benefits and support a prosocial
developmental pathway. Recent advances in developing
interventions specifically tailored to adolescents with CU traits
are promising (Reddy et al., 2013; Salekin et al., 2012; Silva
et al., 2019, 2020), and identifying the effective components
and long-term outcomes of these approaches in larger rando-
mized trials warrant investigation.

The identification of CU traits as a specific develop-
mental etiology of behavioral expressions of conduct
problems can help make advances in both research and
clinical practice (Beauchaine and Hinshaw, 2020). The
results of the current study support the notion that
reductions in adolescent behavior problems are possible
even in the context of elevated CU traits, when appro-
priate care is provided (Polaschek and Skeem, 2018; Silva
et al., 2020; Wilkinson et al., 2016). Importantly, beha-
vioral improvements were not reliant on changes in CU
traits themselves. This suggests that interventions aimed
at changing problematic outcomes in developmental

processes in the behavioral and interpersonal domain
might be effective, even if the associated risk factor
related to emotional processing (here elevated CU traits)
is in and of itself more resistant to change (Blair et al.,
2014; Dadds et al., 2018; Frick, 2016). More specifically,
adolescents with CU traits might be well capable of
learning to improve their interpersonal skills, prioritize
prosocial goal achievement, strengthen their inhibitory
control, and perform logical perspective taking. Such skill
developments could help reduce future antisocial and
increase prosocial behaviors despite the limitations in
recognizing and processing prosocial emotions. CU traits
might therefore be neither a necessary nor sufficient cri-
teria for sustained behavior problems in adolescents
receiving appropriate treatment.

Data Availability

Due to the nature of this research, study participants did not
agree for their data to be shared publicly, so supporting data
is not available.
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