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Abstract

This study examines attention-deficit/hyperactivity disorder (ADHD) and callous-unemotional
(CU) traits as moderators of the association between conduct problems (CP) and young adult
functioning. Young adults (7=283; M,ge=20.82 years; 53.4% female), oversampled for attention
and behavior problems, provided self-ratings of ADHD, CP, and CU, and adaptive functioning and
psychopathology. ADHD and CU simultaneously moderated relationships between CP and family
functioning, tobacco use, and internalizing symptoms. In addition, ADHD moderated the relation
between CP and job functioning, and main effects of ADHD in the expected direction were found
for educational performance and drug use. CU was associated with poorer educational outcomes.
Interestingly, no ADHD, CU, or CP effects were observed for reported alcohol use. Our results
highlight the importance of considering ADHD and CU in understanding the impact of CP on
young adult functioning and psychopathology, and point to the importance of continued work on
this topic.

1. Introduction

Rates of criminal behavior peak in late adolescence and then steadily decline as adolescents
age into adulthood (Loeber and Stallings, 2011). More than 70% of adolescents report
committing at least one delinquent act by age 18 (Sibley et al., 2011), although by age 25,
less than half of individuals previously involved in delinquency continue to engage in
aggressive and violent behavior (Loeber and Stallings, 2011). While the course of aggressive
behavior is transient for many, adolescents who continue to exhibit aggressive behavior into
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adulthood follow a chronic course of offending that may worsen over time (Loeber and
Stallings, 2011). In spite of this, more remains to be learned about conduct problems (CP) in
young adulthood, and even less is known about factors associated with persistent CP or how
CP is associated with functional impairments during this critical developmental period.

Numerous studies of childhood report that the course of CP is more persistent and severe in
the presence of attention-deficit/hyperactivity disorder (ADHD). The combination of ADHD
and CP is associated with interpersonal difficulties and academic problems that are more
severe than impairments in children with CP or ADHD alone (Waschbusch, 2002). Further,
the co-occurrence of CP and ADHD is related to an earlier emergence and more stable
course of delinquent behavior (Mohr-Jensen and Steinhausen, 2016), and both ADHD and
CP contribute to the initiation and maintenance of cigarette, alcohol, and marijuana use in
adolescents (Sibley et al., 2014). Although little is known about the co-occurrence of CP and
ADHD into young adulthood, it is likely that the impact of co-occurring ADHD and CP on
daily life functioning is quite severe. In fact, of prison inmates arrested for drug and violent
offenses, 40% have been reported to have a diagnosis of ADHD (Ginsberg et al., 2010).

Childhood research has identified callous-unemotional traits (CU) to be an important
moderator of CP (Salekin and Frick, 2005). CU traits, which include lack of remorse,
shallow affect, not caring about performance on important tasks, and lack of empathy, are
associated with severe and persistent antisocial behavior, as well as distinct patterns of
dysfunction across multiple domains (Frick et al., 2014). It is estimated that at least a third
of children with CP exhibit CU traits (Houghton et al., 2005), and co-occurring CP/CU
foreshadows a more severe course of aggressive and violent behavior compared to either CP
or CU alone. Given the importance of CU traits, the 5% edition of the Diagnostic and
Statistical Manual of Mental Disorders (DSM-5; American Psychiatric Association, 2015)
now includes a specifier to identify individuals with conduct disorder and CU traits. CU
traits have been documented from early childhood (Graziano et al., 2016) into early
adulthood (Byrd et al., 2013). However, little work has specifically examined the impact of
CU on functioning in young adulthood, and the few existing studies have shown contrasting
findings (Bartol and Miller, 2014; Byrd et al., 2013). For example, one study examining CU
traits among college students receiving special education accommodations found no unique
association between CU and impairment among university students (Bartol and Miller,
2014). In contrast, examination of CU in an at-risk community sample of boys (ages 12—20)
yielded distinct associations between CU and a range of adverse outcomes, including self-
reported and official records of delinquent behavior, heavy drinking, drug use, depression,
employment difficulties, and interpersonal difficulties (Byrd et al., 2013).

CP, ADHD, and CU often begin in childhood and continue into adulthood. These constructs
often overlap (Haas and Waschbusch, 2012), and the combination of CP and ADHD or CP
and CU appears to portend substantial risk for the course of violent and aggressive behavior
and functioning in daily life, more generally. Specifically, Waschbusch and Willoughby
(2008), found that ADHD and CU simultaneously moderate the association between CP and
academic impairment, classroom functioning, and reactive aggression. The effect of CU on
CP was more pronounced at lower versus higher levels of ADHD, although both ADHD and
CU increased the severity of impairment associated with CP. Apart from this one study, little
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is known about the simultaneous impact of CP, ADHD, and CU on functional impairment,
and no studies have examined whether this same pattern of simultaneous moderation occurs
among young adults.

It is critical to examine the impact of CU and ADHD on CP in young adulthood, as these
factors have been shown to worsen the course and severity of CP in childhood, and the
consequences of CP in young adulthood, primarily arrest, incarceration, and other contacts
with law enforcement, have grave consequences on long-term functioning (Loeber and
Stallings, 2011). The increased independence and decreased parental monitoring associated
with young adulthood (Arnett, 2007) may magnify the impact of ADHD and CU on CP and
it is important to examine how these factors impact important areas of young adult
functioning, including interpersonal relationships, school and job functioning, drug and
alcohol use, and internalizing problems.

The goal of this study is to examine ADHD and CU as moderators of the association
between CP and daily life functioning and psychopathology in emerging adults. To provide
the most comprehensive examination, simultaneous moderation of ADHD and CU on CP
and peer and family functioning, academic and job performance, tobacco, alcohol, and drug
use, as well as internalizing problems were examined. Given emerging literature
demonstrating simultaneous moderation in childhood (Waschbusch and Willoughby, 2008),
it was hypothesized that ADHD and CU would simultaneously moderate associations
between CP and impairment in young adults, with the effect of CU on CP magnified at
lower rather than higher levels of ADHD.

2. Methods

Participants were 283 young adults from a rural town in the mid-Atlantic United States,
recruited through radio advertisements, announcements made in courses at the University at
which the study was conducted, fliers posted on community and campus bulletin boards and
in local medical clinics, websites, and word of mouth. Two groups of participants were
recruited: those who self-identified as ever being diagnosed with ADHD (/7=98) and those
who had never been diagnosed with ADHD (7=185). This was done to oversample for
attention and behavior problems. Eligibility criteria for the non-ADHD sample included no
previous diagnosis of ADHD, 18-25 years of age (inclusive), Native English speakers, and
at least a high school education. All participants were required to have a medical history
without: concussion or loss of consciousness for more than 10 minutes, seizures, epilepsy,
encephalitis, meningitis, autism spectrum disorder, musculoskeletal or neurological disorder,
stroke or transient ischemic attack, psychiatric disorder involving psychosis, or immediate
family members with a history of psychosis, movement disorder or autism. These criteria
also applied to young adults with ADHD, who were also required to self-report a previous
formal diagnosis of ADHD. Interested individuals were screened for eligibility in person,
over the phone, or via a web-based survey platform (Qualtrics, LLC) prior to obtaining
consent, which was obtained through the same website. Participants completed ratings of
their current symptoms and adaptive functioning via the secure online website. Data were
collected from June 2015 to May 2016. All procedures were approved by the university
Institutional Review Board and were consistent with the 1964 Declaration of Helsinki.
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Participants in the non-ADHD and ADHD groups were combined for the current study, and
included 151 women and 132 men with a mean age of 20.82 (5D=1.87). The majority
(84.1%) were White and not Hispanic/Latino (91.5%). Additionally, 6.7% of the sample
identified as Asian, 3.2% identified as Black, and 6.0% identified as mixed race, which is
consistent with the demographics of the community from which the sample was drawn. The
majority of the sample identified as college students (85.9%), while 11.7% identified as
employed, and the remainder reported they were neither employed nor in school. A total of
62 (21.09%) participants reported currently taking stimulant medication for ADHD. An
additional 3 more participants were medicated with nonstimulant medication (i.e.,
atomoxetine), for a total of 22.97% of the sample receiving medication for ADHD.

2.1. Measures

2.1.1. Independent variables

2.1.1.1. CP: The Aggressive Behavior subscale of the Adult Self Report Scale (Achenbach
and Rescorla, 2003) measured CP. Items are rated using 3-point Likert scales with the
following anchors: 0 (not true), 1 (somewhat or sometimes true), or 2 (very true or often
true). This measure is widely used and employs age-based normative data to identify
problematic behavior. Previous research has reported excellent psychometric properties of
the aggressive behavior subscale, including internal consistency of 0.86 and test-retest
reliability of 0.87 (Achenbach et al., 2005). Similarly strong psychometric properties are
reported for other subscales, described below. For our study, the aggressive behavior T-score
was used in analyses, with scores 65-69 in the borderline clinical range and scores 70 and
greater indicating clinically elevated conduct problems.

2.1.1.2. ADHD: The Conners Adult ADHD Rating Scale (CAARS) measured self-reported
ADHD. The CAARS is a 66-item measure, with items scored on a 4-point Likert scale
ranging from O (not at all), 1 (Just a little), 2 (pretty much), to 3 (very much). The CAARS
produces DSM-1V subscales, and the total symptoms T-score was used for the current study,
with higher scores indicating greater ADHD symptoms (Erhardt et al., 1999). T-scores
greater than 65 are considered to be in the clinical range. The CAARS has demonstrated
high internal consistency and test-retest reliability (Erhardt et al., 1999).

2.1.1.3. CU: CU was calculated using the adolescent/adult self-report version of the
Inventory for Callous-Unemotional Traits (ICU; Frick et al., 2004). The ICU includes 24
items rated on a 4-point scale from O (not at all true) to 3 (definitely true). Previous research
has demonstrated strong psychometric properties for the ICU in samples of children and
young adults (Byrd et al., 2013). The total score, which is computed by reverse coding items
that assess positive traits and then summing all items, was used for this study. Higher scores
indicate more severe CU traits.

2.1.2. Dependent variables

2.1.2.1. Adaptive functioning: Peer, family, academic, and job functioning were measured
using the adaptive functioning subscales on the ASR (described above). Items are rated on a
3-point scale from O (not true) to 2 (very true or often true), with higher scores indicating
better functioning.

Psychiatry Res. Author manuscript; available in PMC 2018 December 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Babinski et al.

Page 5

2.1.2.2. Psychopathology: ASR subscales measuring tobacco, alcohol, and drug use, as well
as internalizing problems (i.e., depression/anxiety symptoms) were also used for analyses.
Items are rated on a three-point scale from 0 (not true) to 2 (very true or often true). T-scores
were used in analyses, with higher scores indicating greater use and greater symptomology.

2.2. Data Analytic Plan

3. Results

Associations between CP, CU, and ADHD with all dependent variables were quantified
using correlation coefficients. Then, separate ordinary least squares regression models were
run, simultaneously regressing CP, CU, and ADHD and their interactions on each outcome
of interest. Significant three-way interactions were followed-up with simple slopes
difference tests using values of the moderators one standard deviation above and below their
mean value. The high score for ADHD of 68.04 (calculated by the mean plus 1 standard
deviation: 51.80 + 16.24) was in the clinical range, and the high score for CP of 59.95
(calculated by the mean plus 1 standard deviation: 53.58 + 6.37), approached the clinically
elevated range. The high score for CU was 27.21 (calculated by the mean plus 1 standard
deviation: 18.82 + 8.39), which was consistent with CU levels reported among at-risk adults
(Byrd et al., 2013) and adolescent criminal offenders (Kimonis et al., 2008), suggesting that
analyses include young adults with clinically elevated psychopathology. Significant two-way
interactions were analyzed similarly.

Descriptive statistics and bivariate correlations for independent and dependent variables
appear in Table 1. Significant (p<0.05) associations between independent variables and
functioning scales and internalizing symptoms emerged. Few significant associations
between independent variables and substance use emerged. Regression analyses are reported
in Table 2.

3.1. Adaptive Functioning

3.1.1. Peer functioning—A significant CP * CU interaction emerged (Figure 1). Simple
slope tests revealed that the worsening in peer functioning from low to high CP was
significant at the p<0.10 level for young adults with high CU, but the change in peer
functioning at low levels of CU was non-significant. ADHD did not moderate associations
between CP and peer functioning.

3.1.2. Family functioning—An ADHD * CP * CU effect emerged. Simple slopes tests
(Figure 2) showed higher CP was associated with worse family functioning when CU and
ADHD were low, but CP and family functioning were not associated when either CU or
ADHD was high.

3.1.3. Academic and job performance—No interaction effects emerged for academic
performance, although main effects of ADHD and CU emerged, with both associated with
poorer performance. CP was not associated with academic functioning. A significant
ADHD*xCP interaction emerged regarding job impairment (Figure 3); higher CP was
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associated with poorer work performance and this was intensified when ADHD was low
versus high.

3.2. Psychopathology

3.2.1. Tobacco use—An ADHD * CP * CU effect emerged for tobacco use (Figure 4).
Tobacco use increased when going from low to high CP when CU was high, regardless of
ADHD. However, tobacco use increased more drastically for low versus high ADHD, when
CU is high. Tobacco use decreased when going from low to high CP when CU is low,
regardless of ADHD. However, use decreased more drastically for low versus high ADHD,
when CU is low.

3.2.2. Alcohol and drug use—No statistically significant effects emerged related to
alcohol use. A significant effect of ADHD emerged for drug use, but neither CP nor CU
effects emerged.

3.2.3. Internalizing symptoms—With regard to internalizing symptoms, a significant
ADHD * CP * CP interaction emerged. Internalizing symptoms increased when going from
low to high CP regardless of CU and ADHD (Figure 5). However, internalizing symptoms
increased more drastically when CU was low and ADHD is low.

4. Discussion

This study examined the moderating effects of ADHD and CU on associations between CP
and young adult functioning. ADHD and CU simultaneously moderated relationships
between CP and family functioning, tobacco use, and internalizing symptoms, although the
direction of effects varied. ADHD moderated the relation between CP and job functioning,
and effects of ADHD in the expected direction were found for educational performance and
drug use. Greater CU was associated with poorer academic functioning. Interestingly, no
effects of ADHD, CU, or CP were observed for reported alcohol use. These results are
discussed herein.

4.1. Adaptive Functioning

Individuals reporting CP, CU, or ADHD experienced poorer family functioning compared to
individuals reporting low levels on all of these variables. Thus, the decline in family
functioning from low to high CP was most dramatic for individuals reporting low ADHD
and low CU. These findings are consistent with the well-documented parent-child
difficulties of children with ADHD, CP (Johnston and Chronis-Tuscano, 2014), and
emerging work on CU (Waller et al., 2013). However, we did not find additive effects of
ADHD and CU on CP as anticipated. It may be that difficulties in self-perception,
particularly overestimating functioning, in objectively impaired domains, documented
among individuals with ADHD and CP (Owens et al., 2007), reduced our ability to detect
these effect. Thus, different results may emerge had collateral ratings from family members
been collected. Examination of the mean level of family functioning in the entire sample
(Table 2) demonstrates lower than normative family functioning. Therefore it may be that
the family functioning of young adults in our sample, regardless of ADHD, CU, and CP was
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associated with family strain, perhaps due to financial strain and conflict related to
developing independence at this developmental age. A different pattern emerged for peer
functioning, as CU moderated the effect of CP. With increasing CP, peer functioning
decreased more drastically when CU was high versus low, which fits with childhood
research (Waschbusch and Willoughby, 2008), and some work showing a link between CU
and romantic relationship functioning (Byrd et al., 2013). It is notable that these effects
emerged when CU did not worsen effects on family functioning. Peer relationships are
highly salient to young adults (e.g., Swenson et al., 2010), potentially more than their
relationships with parents and family, as many of the individuals in the current study were
living at with peers, away from their parents.

Neither ADHD nor CU moderated associations between CP and academic and job
performance. Instead, ADHD and CU predicted academic functioning and ADHD
moderated the impact of CP on job performance. Our findings linking ADHD with academic
and job performance are consistent with many studies (e.g., Kuriyan et al., 2013). Similarly,
links between ADHD and CP on occupational functioning have been reported (Kuriyan et
al., 2013). While less is known about CU and academic deficits, some studies demonstrate
links between CU and academic problems (Waschbusch and Willoughby, 2008). Although
evidence of simultaneous moderation did not emerge as hypothesized, and we did not find
effects of CU on job functioning, our sample, consisting primarily of college students not yet
employed, may have had reduced variability to detect more effects in these areas.

4.2. Psychopathology

The pronounced effect of CU on CP and tobacco use at low levels of ADHD is consistent
with childhood research examining simultaneous moderation of ADHD and CU on CP
(Waschbusch and Willoughby, 2008). Interestingly, tobacco use decreased from low to high
CP when CU was low, and the magnitude of this effect was pronounced when ADHD was
low versus high. This decrease in tobacco use when CP increased was unexpected, as
ADHD and CP have been shown to increase the risk of tobacco use (Molina and Pelham,
2003). However, cigarette use has declined considerably nationwide (Bauer et al., 2000), and
the university at which data were collected had a university-wide policy confining smoking
to designated areas, which may have limited opportunities for tobacco use. More nuanced
assessment of tobacco use, including e-cigarette and hookah use, may have yielded a
different pattern of findings, as their use has been increasing substantially among young
adults (Holtzman et al. 2013; Sutfin et al., 2013).

While we found an effect of ADHD on drug use, consistent with previous research (Molina
and Pelham, 2003), no effects on alcohol use emerged. Our composite measure of alcohol
use in the ASR may not have been sensitive to subtle differences in general alcohol use
versus problematic use. Alternatively, our null findings may be related to the normative
increase in alcohol use reported among young adults, regardless of CP, ADHD, or CU, and it
may be expected that effects would emerge as young adults transition to more professional
activities, such as obtaining a job and home, marriage, and parenthood, as has been shown in
at least one study of young adults with ADHD (Molina et al., 2007).
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Higher levels of CP were associated with greater depressive symptoms regardless of ADHD
and CU, although depressive symptoms increased more drastically when CU was low and
ADHD was low. In fact, results suggested that ADHD and CU may be somewhat protective
of internalizing problems. Given associations between CP (Lahey et al., 2002), ADHD
(Meinzer et al., 2014), and one study documenting a link between the callousness subscale
of the ICU and depression (Byrd et al., 2013), it was expected that the effect of CP on
internalizing symptoms may be more pronounced when both ADHD and CU were high.
However, our measure of internalizing problems included both depression and anxiety
symptoms. Some literature (e.g., Kubak and Salekin, 2009) shows that individuals high in
CU experience especially low levels of anxiety, and our measure of internalizing problems
may have been too coarse to detect potentially unique variance in internalizing
psychopathology.

Several limitations of the current study deserve mention. First, these findings are based
solely on self-report. Adults with ADHD have been shown to have self-perception
difficulties (e.g., Sibley et al., 2012), and emerging work in adult ADHD has shown that
collateral ratings of ADHD provide incremental value in the assessment of ADHD and other
areas of functioning (Sibley et al., 2011). In addition, shared method variance due to our sole
reliance on self-report may potentially inflate the magnitude of relations demonstrated in
this study. Given the overlap between ADHD and other forms of psychopathology (e.g.,
inattention may be a symptom of ADHD and/or depression), we cannot rule out that the
relations reported herein uniquely reflect ADHD effects. However, the significant
associations that emerged between ADHD and internalizing symptoms and ADHD and drug
use are of a similar magnitude in studies that have included more comprehensive evaluations
of ADHD (Chronis-Tuscano et al., 2011; Lee et al., 2011; Seymour et al., 2012). Despite the
limitations of self-report, the majority of young adult research is based on self-report and the
measures used here have demonstrated adequate psychometric properties by self-report
(Kessler et al., 2005; Adler et al., 2006). Our study focused on ADHD and CU as
moderators of CP. However, it is also possible that other variables that we did not assess,
including narcissism, are important to consider as moderators of CP in future work. The
generalizability of findings may be limited because the sample was comprised primarily of
college-attending students in a narrow age band. The majority of work in adults with CP/CU
is based on forensic samples, and the level of CP, CU, and ADHD documented in our study
may be less severe than what is documented in other samples. Also, our measures of
functioning were collected from a broad based rating scale, and we do not have more
nuanced assessments of impairment to contextualize results. Furthermore, analyses do not
account for potential treatment effects, although existing research suggests that treatment
utilization for externalizing problems in young adulthood is quite low (McCarthy et al.,
2009).

In sum, our findings show that CU and ADHD are important considerations in
understanding the effects of CP on impairment in young adulthood. Both CU and ADHD
were important moderators for the relation between CP and young adult functioning,
particularly tobacco use, family functioning, and internalizing symptoms. Replication of
these findings is important, as very little research has focused on CP in young adults, despite
the serious consequences of CP at this time in development. Our findings raise important
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questions to guide future research. In particular, our results highlight the need for continued
work on CP, CU, and ADHD, which considers the interrelations of these overlapping, yet
distinct factors, and examines their effects on adaptive functioning with a developmental
lens.
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Highlights
. This is one of the first studies to examine ADHD and CU as moderators of CP
in young adults.
. Effects of CP, ADHD and CU emerged in most areas except alcohol use.

. ADHDxCPxCU effects emerged for family functioning, tobacco use, and
internalizing symptoms.

. Effects of ADHD, CU, or CP effects were not observed for reported alcohol
use.

. Future work must consider ADHD and CU as moderators on CP in young
adults
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Figure 1. Peer functioning as a function of the two-way interaction between CP and CU
Note. Higher peer functioning scores indicate more adaptive functioning. **p<0.01,

*p<0.05, *p<0.10
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Figure 2. Family impairment as a function of the three-way interaction between CP, ADHD, and

Cu

Note. Higher family functioning scores indicate more adaptive functioning. **p<0.01,

*<0.05, *p<0.10
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Figure 3. Job performance impairment as a function of the two-way interaction between ADHD
and CP

Note. High job functioning scores indicate more adaptive functioning. **p<0.01,
*p<0.05, *p<0.10
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Figure 4. Tobacco use as a function of the three-way interaction between CP, ADHD, and CU
Note. Higher tobacco use scores indicate greater use. **p<0.01, *p<0.05, *p<0.10
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Internalizing symptoms
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Figure 5. Internalizing symptoms as a function of the three-way interaction between CP, ADHD,
and CU

Note. Higher internalizing symptom scores indicate greater symptom severity. Simple slopes
tests were all significantly different than zero: (High CU, High ADHD): 6=0.76**; (High
CU, Low ADHD): 6=0.71**; (Low CU, High ADHD): 4=0.95**; (Low CU, Low ADHD):
b=1.34%*, **p<0.01, *p<0.05, *p<0.10
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