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The distinction between low-anxious primary versus high-anxious secondary psychopathy is wellestablished among incarcerated adults and adolescents. However, no studies have used a prospective
longitudinal approach to explore whether primary versus secondary psychopathy variants have different
rates of alcohol and marijuana use across adolescence, and what mechanisms account for these
differences. The sample was 1,170 male adolescents who had interacted with the justice system, with data
collected as part of the Pathways to Desistance project. We used interviewer assessments of psychopathy
and self-reported anxiety at baseline to identify primary and secondary psychopathy subgroups. We
explored subgroup differences via self-reported measures of psychopathic traits and anxiety, aggression,
depression, and posttraumatic stress disorder symptoms at baseline and a 6-month follow-up. Finally, we
tested whether groups had different trajectories of alcohol and marijuana use over 4 years, and whether poor
impulse control or anxiety mediated these differences. Latent profile analysis identified four groups: lowanxious primary psychopathy, high-anxious secondary psychopathy, anxious only, and low risk. The secondary group had similar levels of aggression and psychopathy to the primary group, but more depression,
anxiety, and posttraumatic stress symptoms. The primary and secondary psychopathy variants did not differ
in rates of alcohol or marijuana use across adolescence, but alcohol use among secondary variants was
specifically mediated via poor impulse control. The findings establish two psychopathy groups that differ
meaningfully in their internalizing psychopathology and pathways to alcohol use.
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a history of severe violent and nonviolent crime (Hemphill, Hare,
& Wong, 1998). Nevertheless, psychopathy has remained an elusive construct to define because of heterogeneity in the personality
traits and behaviors it encompasses. One area that has provoked
debate centers on how anxiety should feature within definitions of
psychopathy, including the idea that psychopathy is “very sharply
characterized by the lack of anxiety” (Cleckley, 1976, p. 271)
versus recognition that some individuals high on psychopathy also
present with anxiety and “neurotic conflict” (Karpman, 1948, p.
532). Thus, there has been a long tradition of adult psychopathy
research distinguishing between a low-anxious primary psychopathy variant and a high-anxious secondary psychopathy variant,
characterized by poor impulse control and more psychosocial risk
(Hicks, Markon, Patrick, Krueger, & Newman, 2004; Hicks,
Vaidyanathan, & Patrick, 2010; Karpman, 1948).
Research examining the primary–secondary psychopathy distinction among youth is critical for improving our understanding of
how psychopathic traits manifest and are maintained across the life
span. Moreover, the evidence for such a distinction has implications for the treatment of incarcerated, adjudicated, or clinicreferred youth. As such, a growing literature has investigated the
primary–secondary psychopathy distinction among adolescent
samples. For example, a secondary psychopathy variant has been
distinguished from a primary variant among male adolescent
offenders based on having greater trauma histories, psychiatric

Psychopathy refers to a complex and paradoxical constellation
of extreme personality traits (e.g., callousness, deceitfulness) and
behaviors (e.g., violence, impulsivity; Hare & Neumann, 2008).
Psychopathic traits are higher among adult offender samples compared with the general population, and distinguish offenders with
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symptomatology, and attention to distressing stimuli (Kimonis,
Fanti, Isoma, & Donoghue, 2013; Kimonis, Frick, Cauffman,
Goldweber, & Skeem, 2012; Kimonis, Tatar, & Cauffman, 2012).
These studies support the presence of heterogeneity in psychopathic traits among adolescents based on negative emotionality in
the context of trauma (secondary) versus dampened emotional
reactivity (primary). However, the majority of existing studies
have focused on incarcerated males (Kimonis et al., 2013; Kimonis, Tatar, et al., 2012), clinic-referred (Kahn et al., 2013), or
community (Fanti, Demetriou, & Kimonis, 2013) samples.
Thus, an important addition to the evidence base informing the
primary–secondary psychopathy distinction would be to explore
the distinction in an adjudicated sample, particularly as this type of
sample represents the full dimensional range of psychopathic
traits. This approach could help to inform knowledge about the
prevalence of the primary versus secondary subtypes across different settings, particularly outside severe incarcerated or clinical
samples (Kimonis, Tatar, et al., 2012). To provide a robust test of
meaningful groups within an adjudicated sample, it would need to
be established that primary versus secondary subtypes did not
differ on their levels of psychopathic traits and other core features
associated with psychopathy, including low concern for others
(Cleckley, 1976; Hare & Neumann, 2008). However, based on
extant literature, we would expect the secondary subgroup to show
higher rates of internalizing psychopathology than the primary
subtype, including depression, anxiety, and symptoms of posttraumatic stress disorder (PTSD; Kimonis et al., 2013; Kimonis, Frick,
et al., 2012; Kimonis, Tatar, et al., 2012). Finally, the relationship
between psychopathy subtypes and violence and aggression is
mixed, with some studies reporting no significant differences
between primary and secondary variants for criminal activity
(Blackburn, Logan, Donnelly, & Renwick, 2008; Skeem, Johansson, Andershed, Kerr, & Louden, 2007), other studies reporting
that secondary psychopathy variants show higher rates of criminal
behavior and recidivism (Hicks et al., 2010; Poythress et al., 2010;
Vaughn, Edens, Howard, & Smith, 2009), and yet other studies
reporting higher rates of aggression and violence among primary
psychopathy variants (Drislane et al., 2014; Falkenbach, Poythress, & Creevy, 2008). As such, it is unclear the extent to which
adolescent primary and secondary psychopathy variants might
differ on rates of violence and aggression within an adjudicated
setting.
Aside from violence and aggression, substance use is another
harmful behavior that is robustly related to psychopathic traits
among adult and youth samples (Brennan, Hyde, & BaskinSommers, 2017). Moreover, the combination of psychopathic traits
and substance use is a potent predictor of future aggression and
violence (Firestone et al., 1999; Kimonis, Skeem, Cauffman, &
Dmitrieva, 2011), making substance use a critical target of psychopathy research because of its additive effect on the harmful
emotional and financial costs already conferred by psychopathic
traits more broadly (Patrick, 2005). Studies of adult have shown
that secondary psychopathy variants show more severe alcohol and
drug use problems relative to primary variants (Claes et al., 2014;
Hicks et al., 2010; Magyar, Edens, Lilienfeld, Douglas, & Poythress, 2011; Swogger & Kosson, 2007). A similar pattern has been
found among youth offender samples in which secondary variants
reported more substance use (Vaughn et al., 2009; Wareham,
Dembo, Poythress, Childs, & Schmeidler, 2009) and were more

likely than primary variants to use substances during their first 8
weeks of incarceration (Kimonis, Tatar, et al., 2012). However, the
lack of prospective longitudinal evidence that extends beyond 8
weeks makes it difficult to draw conclusions about how primary
and secondary psychopathy variants differ in substance use across
adolescence.
Finally, aside from potential differences in rates of substance
use, we can better inform treatments by establishing differential
mechanisms that lead to substance use among primary versus
secondary psychopathy variants. Secondary psychopathy variants
have been hypothesized to engage in more substance use because
of a personality structure characterized by high negative emotionality and low levels of inhibition (Hicks & Drislane, 2018). For
example, the dual deficit model of psychopathy proposes that
although both primary and secondary psychopathy variants exhibit
impulsivity, the secondary variant is specifically characterized by
impulsivity and difficulties controlling behavioral responses,
which arise from deficits in executive functioning, attentional
focuses, and planning and serve to increase risk for substance
abuse (Fowles & Dindo, 2006; Ray, Poythress, Weir, & Rickelm,
2009; Ray, Thornton, Frick, Steinberg, & Cauffman, 2016). Secondary psychopathy variants have also been hypothesized to engage in more substance use as a method of coping with greater
trauma and anxiety (Gillen, Barry, & Bater, 2016; Khantzian,
2003; Kimonis, Frick, et al., 2012; Kimonis, Tatar, et al., 2012). In
support of this hypothesis, longitudinal research in midadolescence has found that negative emotionality and symptoms of
PTSD are related to increased risk for alcohol use and alcohol use
disorder symptoms in late adolescence and early adulthood (Mason, Hitch, & Spoth, 2009; Wolitzky-Taylor, Bobova, Zinbarg,
Mineka, & Craske, 2012). However, no studies have examined
longitudinal mediation models to test whether primary and secondary variants differ in trajectories of substance use via poorer
impulse control or higher anxiety, which has important implications for understanding, ameliorating, and treating continued risk
for substance use problems.
In the current study, we addressed several gaps in knowledge
about the primary–secondary psychopathy distinction and links to
alcohol and marijuana use across adolescence. First, we replicated
the primary versus secondary psychopathy distinction in a large,
high-risk sample of adjudicated male adolescents. We focused on
adjudicated males from two urban settings, as low-income urban
males are exposed to more risk factors linked to substance misuse
(Elliott, Huizinga, & Menard, 2012) and there are higher rates of
substance use disorders in males relative to females (Grant et al.,
2004). We hypothesized that we would identify a low-anxious
primary psychopathy group, a high-anxious secondary psychopathy group, a group high on anxiety only, and a low-risk group with
low anxiety and psychopathic traits (Kimonis et al., 2013; Kimonis, Tatar, et al., 2012). Our second aim was to use both concurrent
and 6-month follow-up measures to establish the construct validity
of identified groups (i.e., different measures to those used to derive
groups). Consistent with previous literature, we hypothesized that
secondary psychopathy variants would be distinguishable from
primary variants and indistinguishable from the anxious group
based on depression, anxiety, and PTSD symptoms, but indistinguishable from the primary variant based on psychopathic traits,
offending, suppression of aggression, and consideration of others.
Finally, we examined trajectories of alcohol and marijuana use

SUBSTANCE USE AND YOUTH PSYCHOPATHY VARIANTS

across a 4-year follow-up among primary versus secondary variants. We focused on alcohol and marijuana use, as these are the
most commonly used substances among adolescents (Kann et al.,
2014). We hypothesized that the secondary variant would show
greater increases in alcohol and marijuana use over 4-year followup, specifically mediated via higher levels of anxiety and poorer
impulse control.

Method
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Participants
We used data from the Pathways to Desistance project, a multisite, longitudinal study of juvenile offenders (Schubert et al.,
2004). Participants in the current study were male youth charged
with a serious offense at a court appearance in Philadelphia,
Pennsylvania (n ⫽ 605), or Phoenix, Arizona (n ⫽ 565; combined
N ⫽ 1,170). Eligibility for participation included being aged
14 –18 years and recently charged with a felony or serious nonfelony offense (e.g., misdemeanor weapons offense or sexual
assault). A large proportion of offenses for participants were drug
related; thus, the proportion with a drug-related offense was
capped at 15% to ensure sample heterogeneity in terms of offending. Sixty-seven percent of the eligible youth who could be located
agreed to enroll in the study.

Ethical Considerations
Recruitment and assessment procedures were approved by the
institutional review boards of participating universities. Juveniles
were located based on age and adjudicated charge according to
names provided by the courts. Once consent was obtained, interviews were arranged in the facility if the juvenile was confined, the
juvenile’s home, or an alternative agreed-upon location.

Procedure
Baseline interviews were conducted an average of 36.9 days
(SD ⫽ 20.6) after court appearances and administered over 2 days
in two separate 2-hr sessions. Interviewers and participants sat side
by side facing a computer, and questions were read aloud to avoid
problems caused by reading difficulties, with answers being given
aloud. For sensitive questions, a portable keypad was provided to
ensure confidentiality of answers. Adolescents were informed of
the requirement for confidentiality set by the U.S. Department of
Justice that prohibits disclosure of information to anyone outside
the research staff, except in cases of suspected child abuse. Adolescents were paid $50 for participating. Participants completed
follow-up interviews at 6 months, and 1, 1.5, 2, 2.5, 3, 4, 5, 6, and
7 years past baseline. Because of our focus on substance use across
adolescence only, the current study uses data from the first 4 years
of data collection. To derive and test the construct validity of
psychopathy variants, data were used from the baseline interview
(T0) and 6-month follow-up (T1) interviews (Study Aims 1 and 2).
To examine trajectories of alcohol and marijuana use over time,
data were used from the 1-year (T2), 2-year (T4), 3-year (T6), and
4-year (T7) follow-up interviews (Study Aim 3). To test mediation, we used latent variable measures of anxiety and impulse
control using measures assessed at the baseline (T0), 6-month
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follow-up (T1), and 1-year follow-up (T2) interviews (Study Aim
3). Overall retention for the Pathways Project was high (range,
84 –94%; M ⫽ 90%; Schubert et al., 2004).

Measures
Clustering measures (Aim 1; baseline, T0).
Psychopathy (T0). Psychopathic traits were assessed at baseline using the Psychopathy Checklist: Youth Version (PCL: YV;
Forth & Kosson, 2003), a 20-item instrument developed for adolescents ranging from 12 to 18 years old. All items on the PCL: YV
were scored by trained researchers, based on (a) a semistructured
interview with the youths, (b) a review of official court documents,
and (c) an interview with a parent or guardian. Each item was
scored on a 3-point scale (0 ⫽ does not apply, 1 ⫽ partly applies,
and 2 ⫽ applies). Before interviewing participants, all 42 Pathways interviewing staff completed extensive training on the PCL:
YV. There was high interrater reliability for total (intraclass correlation coefficient [ICC] ⫽ .92), Factor 1 (ICC ⫽ .79), and Factor
2 (ICC ⫽ .93) scores.
Anxiety (T0). We assessed anxiety using the 28-item Revised
Children’s Manifest Anxiety Scale (Reynolds & Richmond, 1985).
We focused on three subscales: Physiological Anxiety (10 items
tapping somatic symptoms of anxiety, such as nausea, and fatigue;
e.g., “often feel sick in my stomach,” ␣ ⫽ .66), Worry/Oversensitivity (11 items tapping concerns and fears about being hurt or
emotionally isolated; e.g., “I worry about what is going to happen,” ␣ ⫽ .81), and Social Concerns (seven items measuring
distracting thoughts and fears of a social or interpersonal nature;
e.g., “people are against me,” ␣ ⫽ .69).
External validation measures (Aim 2; baseline, T0 and
6-month follow-up, T1).
Psychopathy (T1). To establish construct validity of the primary and secondary psychopathy variants, we compared groups on
a second psychopathy measure collected at T1 (6-month followup)1. Specifically, the Youth Psychopathic Traits Inventory (YPI)
is a 50-item self-report measure to assesses youth psychopathy
(Andershed, Hodgins, & Tengström, 2007), which forms three
separate factors: Grandiose–Manipulative (interpersonal traits:
dishonest charm, grandiosity, lying, manipulation), Callous–
Unemotional (affective traits: remorselessness, callousness, unemotionality), and Impulsive–Irresponsible (lifestyle traits: impulsiveness, irresponsibility, thrill-seeking; Andershed et al., 2007).
These three YPI factor scores showed acceptable internal consistency (range, ␣ ⫽ .74 –.91).
Anxiety and depression (T1). We also compared groups using
separate measures of anxiety and depression collected at T1 (6month follow-up). Specifically, the Brief Symptom Inventory
(BSI; Derogatis & Melisaratos, 1983) is a 53-item measure in
which participants rate how much they have been bothered (0 ⫽
not at all to 4 ⫽ extremely) in the past week by various symptoms.
The BSI has nine subscales, including Anxiety (e.g., “feeling tense
or keyed up”; ␣ ⫽ .75) and Depression (e.g., “feeling no interest
in things”; ␣ ⫽ .79) subscales.
Socioemotional adjustment (T0). We assessed socioemotional adjustment at baseline using the Weinberger Adjustment
1
Note, the PCL:YV was not collected after the baseline assessment, and
the YPI was not collected before the 6-month follow-up assessment.
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Inventory (Weinberger & Schwartz, 1990), an 84-item self-report
measure of socioemotional adjustment that assesses how conflict
and stress have been dealt with in the past 6 months. We focused
on three subscales with items reported on a 5-point scale (1 ⫽ false
to 5 ⫽ true): (a) Impulse Control (e.g., “I say the first thing that
comes into my mind without thinking about it”; ␣ ⫽ .76); (b)
Suppression of Aggression (e.g., “people who get me angry better
watch out”; ␣ ⫽ .78); and (c) Consideration of Others (e.g., “doing
things to help other people is more important to me than almost
anything else”; ␣ ⫽ .73).
PTSD symptoms (T0). We assessed a count of PTSD symptoms ever present assessed via the Composite International Diagnostic Interview. This fully structured interview is a comprehensive method used for assessing mental disorders (Kessler & Üstün,
2004).
Offending/violence (T0). We assessed involvement in offending and violence at baseline using a 24-item version of the SelfReported Offending (Huizinga, Esbensen, & Weiher, 1991)
adapted for the Pathways study. Youth indicated whether they had
engaged in any violent or delinquent activities at least once over
the past 12 months. A sum of the number of types of offenses
committed (variety score) was calculated for each subject.
Alcohol and marijuana use across 4-year follow-up (Aim 3).
We assessed alcohol and marijuana use at 1-, 2-, 3-, and 4-year
follow-up assessments using the modified Substance Use/Abuse
Inventory (Chassin, Rogosch, & Barrera, 1991). For alcohol, youth
were asked to recall quantity of alcohol they had consumed (i.e.,
beer, wine, liquor) in the previous 6 months. The variable was
recoded on a 0 –9 scale (0 ⫽ no alcohol; 4 ⫽ 31– 40 drinks; 9 ⫽
81⫹ drinks). For marijuana, youth were asked to recall number of
times they had used marijuana in the previous 6 months on a
9-point scale (0 ⫽ not at all; 5 ⫽ 2–3 times per month; 9 ⫽ every
day). We focused on the first 4 years of follow-up within the
Pathways data to assess alcohol and marijuana use in adolescence
and early adulthood (i.e., at Year 4, the youngest participants were
aged 18 and the oldest were aged 22).
Mediators (Aim 3). To test whether low impulse control or
anxiety mediated the relationship between psychopathy group
membership and later substance use, we created latent factors of
anxiety and low impulse control combining measures from the
baseline, 6-month, and 1-year follow-up assessments (i.e., to index
stable “trait-like” of anxiety and low impulse control). At each
assessment point, we used the same measures of anxiety from the
BSI (Derogatis & Melisaratos, 1983) and impulse control (Weinberger & Schwartz, 1990) as outlined earlier (i.e., anxiety was
assessed using a different measure to that used to define the
primary–secondary psychopathy variants).
Control variables. We included covariates that could influence relationship between group membership and criterion variables or between group membership and substance use. (a) Race.
42% of participants were African American, 34% Hispanic American, 20% Caucasian, 3% biracial, and 2% Native American;
models included three recoded race variables (0 ⫽ no, 1 ⫽ yes):
Caucasian, African American, and Hispanic. (b) Age. Age at
baseline (M ⫽ 16.05, SD ⫽ 1.16). (c) Youth IQ assessed using total
scores on the Wechsler Abbreviated Scale of Intelligence
(Wechsler, 1999). (d) Setting was included as a covariate for Aim
3, given that access to substances would be affected by being in
settings with no community access (e.g., incarceration, residential

treatment, or detention center). At the 1-, 2-, 3-, and 4-year
follow-up assessments, we created a binary setting variable (0 ⫽
home/community vs. 1 ⫽ noncommunity/jail/residential treatment
setting/detention center/other) and then a computed mean setting
score across the 4 years.

Analytic Strategy
Aim 1: Derive groups using latent class analysis. To derive
groups, we used latent class analysis in Mplus Version 7.2
(Muthén & Muthén, 2014), which was applied to baseline measures of psychopathy (PCL: YV Factors 1 and 2) and anxiety
(three subscales of Revised Children’s Manifest Anxiety Scale).
We derived solutions from one to five classes. We considered
multiple criteria to select the best model, including the Bayesian
information criterion, Lo–Mendell–Rubin adjusted likelihood ratio
test, and entropy values. Finally, we took into account the substantive importance of models by evaluating how solutions compared with theoretical accounts and previous findings (Kimonis,
Frick, et al., 2012; Kimonis, Tatar, et al., 2012). Unlike previous
studies that have explored primary versus secondary variants, we
did not carry out the latent class analysis on a preselected subsample with high levels of psychopathy (Kimonis, Frick, et al.,
2012; Kimonis, Tatar, et al., 2012). That is, we used the latent class
analysis to identify high and low psychopathy groups.
Aim 2: Describe and examine construct validity of groups.
The construct validity of groups was first evaluated by comparing
them on theoretically relevant measures that had not been used to
derive them. These variables included alternative measures of
psychopathy, anxiety, and depression assessed at 6-month followup, and measures of offending, symptoms of PTSD, and adjustment assessed at baseline. To account for the effects of age at
baseline, race, and IQ, a single multivariate analysis of covariance
was conducted in SPSS Version 24 to compare clusters across
constructs, with Bonferroni-corrected between-groups comparisons.
Aim 3: Examine 4-year trajectories of alcohol and marijuana use among primary versus secondary psychopathy variants and mediation via anxiety and poor impulse control.
Finally, we examined trajectories of alcohol and marijuana use
across the 1-, 2-, 3-, and 4-year follow-up assessments using a
single parallel process model in Mplus Version 7.2 (Muthén &
Muthén, 2014) to estimate correlated latent intercept (starting
level) and slope (linear change) factors. We next examined direct
effects of group membership (primary vs. secondary) on alcohol
and marijuana slopes, as well as indirect effects via anxiety and
poor impulse control (Figure S2 in the online supplemental materials). Consistent with recommended guidelines, indirect pathways
were tested for statistical significance using bootstrapping methods
to estimate confidence intervals based on unbiased standard errors
(MacKinnon, Lockwood, & Williams, 2004). Anxiety and poor
impulse control were estimated as latent factors combining scores
at baseline, 6-month, and 1-year follow-ups to robustly tap stable,
trait-level individual differences in these constructs (Figure S2 in
the online supplemental materials). We included pathways from
age, race, IQ, and setting to anxiety, low impulse control, and the
alcohol and marijuana use slope and intercept factors.

SUBSTANCE USE AND YOUTH PSYCHOPATHY VARIANTS

Results
Descriptive statistics for study variables at baseline, 6-month,
and 1-, 2-, 3-, and 4-year follow-up assessments are presented in
Table S1 in the online supplemental materials. Bivariate correlations between the psychopathy and anxiety scales used to derive
psychopathy groups are presented in Table S2 in the online supplemental materials.
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Aim 1: Derive Groups Using Latent Class Analysis
We fit models that included one, two, three, four, or five groups
(Table S3 in the online supplemental materials). The four-group
model was selected as showing the best fit to the data with the
greatest correspondence to previous conceptualizations of primary
versus secondary psychopathy groups in the literature (Table S3 in
the online supplemental materials). Group 1 consisted of youth
with low anxiety and low psychopathic traits (n ⫽ 458, 39%;
“low”). Group 2 consisted of youth distinguished by high anxiety,
but low psychopathic traits (n ⫽ 251, 21%; “anxious”). Group 3
had high psychopathic traits but low anxiety (n ⫽ 301, 26%;
“primary”). Finally, Group 4 had high psychopathic traits and high
anxiety (n ⫽ 160, 14%; “secondary”). Figure 1 presents mean
scores for each group across the five indicator variables.

5

Aim 2: Describe and Examine Construct Validity
of Groups
A multivariate analysis of covariance revealed significant differences across groups for all criterion variables (Table S4 in the
online supplemental materials; Figures 2 and 3). First, in support
of our hypotheses, grandiose–manipulative, callous– unemotional,
and impulsive–irresponsible traits were higher among the primary
and secondary groups versus the low and anxious groups, but did
not differ between primary and secondary variants. In line with
hypotheses, the secondary group showed significantly higher anxiety and depression than the primary group (Figure 2) and the low
and anxious-only groups (Figure 2; Table S4 in the online supplemental materials). Second, both the primary and secondary groups
reported significantly higher levels of self-reported offending than
the low and anxious groups, but did not differ from each other
(Figure 3). The low group exhibited more impulse control than all
the other groups, although both the anxious-only and primary
group showed more impulse control than the secondary group
(Figure 3). The low and anxious groups both showed more suppression of aggression than primary and secondary variants, who
did not differ from each other. Consideration of others was significantly higher among the low and anxious groups relative to the
primary group, and as expected, the primary and secondary variants did not differ from each other. Finally, in line with hypotheses

Figure 1. Standardized mean scores of four groups of youth based on anxiety and psychopathy indicators.
PCL: YV ⫽ Psychopathy Checklist: Youth Version.
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Figure 2. Standardized mean scores for primary psychopathy, secondary psychopathy, low, and anxious
groups on measures of psychopathic traits, anxiety, and depression at 6-month follow-up. ⴱ p ⬍ .05 (Bonferroni
corrected). See Table S3 in the online supplemental materials. Multivariate analysis of covariance accounted for
youth race, age, and IQ.

PTSD symptoms were significantly higher among the anxious and
secondary groups relative to the low group. Moreover, secondary
variants showed more PTSD symptoms than primary variants
(Figure 3; Table S4 in the online supplemental materials).

Aim 3: 4-Year Trajectories of Alcohol and Marijuana
Use Among Primary Versus Secondary Psychopathy
Variants and Mediation via Anxiety and Poor
Impulse Control
Rates of alcohol and marihuana use did not differ between
primary and secondary variants at any of the individual 4 years of
follow-up (Table S5 in the online supplemental materials). Overall, the parallel process model revealed significant and correlated
linear increases in alcohol (slope, B ⫽ .13, SE ⫽ .02, p ⬍ .001)
and marijuana (slope, B ⫽ .18, SE ⫽ .04, p ⬍ .001) use over
4-year follow-up collapsing across primary and secondary psychopathy variants (Figure S1 in the online supplemental materials).
However, there was no significant direct effect of primary versus
secondary group membership on the alcohol and marijuana use
intercept or slope factors (Figure S1 in the online supplemental
materials). That is, the primary and secondary variants did not
differ in their starting levels or rate of linear change in alcohol and
marijuana use over the 4 years of follow-up.
Within a subsequent path model, we examined whether primary
or secondary psychopathy group membership was indirectly related to rate of alcohol and marijuana use across adolescence via
anxiety or low impulse control, controlling for age, race, IQ, and
setting. Secondary psychopathy group membership was related to
more anxiety and poorer impulse control (Figure 4). Moreover,

poorer impulse control was related to faster linear increases in both
alcohol and marijuana use. Finally, there was a significant indirect
effect of secondary psychopathy group membership on greater
linear increases in alcohol use, via poorer impulse control (AB ⫽
.05, SE ⫽ .02, ␣␤ ⫽ .04, p ⫽ .03, bootstrapped 95% confidence
interval [.01, .09]; Figure 4, Table S6 in the online supplemental
materials). The indirect effects on marijuana use showed trendlevel significance, and there were no significant pathways from
anxiety to the slope factors for alcohol or marijuana use (Figure 4,
Table S6 in the online supplemental materials).

Discussion
The current study provides further evidence for the existence of
primary and secondary psychopathy variants during adolescence.
Our exploration of relationships between group membership and
criterion variables provides robust support for the primary–
secondary psychopathy distinction. In line with predictions and
previous evidence, primary and secondary groups did not differ
in grandiose–manipulative, callous– unemotional, or impulsive–
irresponsible psychopathic traits. Moreover, we found no significant differences between psychopathy variants for self-reported
offending, suppression of aggression, or consideration of others.
However, secondary variants showed more anxiety and depression, poorer impulse control, and more symptoms of PTSD than
primary variants. Moreover, the secondary group showed more
depression and anxiety than the high-anxious group, although
reported comparable lifetime symptoms of PTSD. Importantly, we
established relationships with criterion variables both crosssectionally and at 6-month follow-up, providing longitudinal sup-
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Figure 3. Standardized mean scores for primary psychopathy, secondary psychopathy, low, and anxious
groups on measures of offending, temperament, posttraumatic stress symptomatology, and lifetime drug and
alcohol dependence at baseline. PTSD ⫽ posttraumatic stress disorder. ⴱ p ⬍ .05 (Bonferroni corrected). See
Table S3 in the online supplemental materials. Multivariate analysis of covariance accounted for youth race, age,
and IQ.

port for the primary–secondary psychopathy distinction in an
adjudicated sample of adolescents (Hicks et al., 2004, 2010; Karpman, 1948; Kimonis, Frick, et al., 2012).
In contrast to our hypothesis, we found no relationship between
secondary psychopathy group membership and alcohol or marijuana slope or intercept factors. That is, primary and secondary
psychopathy variants showed comparable starting levels and linear
increases in alcohol and marijuana use across the 4-year follow-up.
However, we found evidence that pathways to substance use
differed between primary and secondary psychopathy variants. In
support of our hypothesis, secondary psychopathy group membership was related to more trait-like anxiety and poorer impulse
control assessed as latent factors across the baseline, 6-month, and
1-year follow-ups. Moreover, there was an indirect effect of secondary psychopathy group membership on increases in alcohol use
over 4 years via lower impulse control. This finding suggests that
despite having more anxiety and psychosocial histories characterized by greater trauma exposure, the mechanism through which
secondary psychopathy variants may be at risk for problematic
alcohol use is via poor impulse control (Hicks et al., 2004; Ray et

al., 2016). Accordingly, although secondary psychopathy variants
may benefit from treatment modalities that teach positive coping
strategies for dealing with negative emotionality and trauma exposure (Kimonis, Tatar, et al., 2012), a major focus should also be
placed on impulse control strategies in relation to drug-seeking and
drug-taking behaviors (see Tomko, Bountress, & Gray, 2016, for a
recent review of interventions).
It is noteworthy that poor impulse control was also related to
greater increases in marijuana use across adolescence, although the
indirect effect from secondary psychopathy group membership to
marijuana use trajectory via impulse control showed only trendlevel significance. Thus, the results do not necessarily speak to any
specificity in the relationship between secondary psychopathy and
alcohol use, but suggest that low impulse control acts as a general
risk mechanism for both alcohol and marijuana use. At the same
time, it is important to keep in mind that the primary and secondary
psychopathy variants did not differ in overall rate of increase in
marijuana and alcohol use. Accordingly, future studies are needed
to explore a range of other potential mechanisms of risk or motivations for the different psychopathy variants (e.g., low impulse
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Figure 4. Secondary psychopathy group membership is related to greater increases in alcohol use across 4-year
follow-up via low impulse control. All indicators for the anxiety and low impulse control constructs loaded onto
their respective latent factors with ␤, range ⫽ .59 –.76, p ⬍ .001. The model accounted for the effects of age,
IQ, and race on anxiety, low impulse control, alcohol use, and marijuana use. The model also accounted for the
effect of setting across the 4-year follow-up on alcohol and marijuana use slopes. More time spent in
incarcerated/residential treatment or other settings with minimal community access was related to reduced rates
of alcohol (␤ ⫽ ⫺.35, p ⬍ .001) and marijuana (␤ ⫽ ⫺.21, p ⬍ .001) use over time. See Table S4 in the online
supplemental materials for estimates for all pathways modeled.

control for secondary vs. thrill-seeking for primary) or even for
specific substances (e.g., alcohol/marijuana vs. cocaine).
There were a number of strengths to the current study, including
use of a large and high-risk sample of adjudicated adolescents
followed prospectively for 4 years. However, our findings should
be evaluated alongside several limitations. First, because of power
issues, females were not included, as we would not have been able
to estimate group memberships or trajectories of alcohol or marijuana use, limiting the generalizability of findings to adjudicated
males. Future studies are needed to establish the existence of the
primary versus secondary psychopathy distinction and differential
mechanisms leading to substance use in adjudicated female samples. Second, the entropy for the four-class solution was .75, which
is below the value of .80 that is generally thought to indicate good

separation of classes (Celeux & Soromenho, 1996). However,
there were other statistical indicators (e.g., lower Bayesian information criterion, better class probability range) and substantive
justifications (i.e., consistent with previous studies and theory) for
selecting the four-class model, and our results provided robust
support for construct validity of identified classes, which increases
confidence in the model solution. Third, we emphasize caution in
relation to inferring causality, which our study was not capable of
testing. Notably, substance use itself has been shown to reduce
impulse control (de Wit, 2009). To address the possibility that our
findings were accounted for by previous drug use, we ran a post
hoc model that included lifetime symptoms of alcohol and drug
dependence collected at baseline. Our reported effects remained
unchanged, increasing confidence in the directionality of findings.
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Nevertheless, future studies capable of following youth from earlier in childhood and adolescence, before substance use initiation,
would be important to establish any purported “causality” in
relationships between secondary psychopathy group membership,
low impulse control, and later substance use. Finally, the proportion of the sample enrolled with a drug offense was capped at 15%.
Thus, our findings may have underestimated true rates of substance use among secondary psychopathy variants. However, drug
offenses are not necessarily indicative of use, meaning that many
“non-drug” offenders still may have had high levels of substance
use.
In sum, we provide longitudinal evidence for the primary–
secondary psychopathy distinction among adjudicated male adolescents. Groups differed in meaningful ways on measures of
internalizing psychopathology and trauma experience. Although
the rate increase in alcohol and marijuana use across adolescence
were not predicted by primary versus secondary psychopathy
group membership, the secondary variant showed poorer impulse
control, which in turn predicted greater increases in alcohol use
across 4-year follow-up. The findings imply a need for more
focused treatment efforts to develop positive coping strategies in
the context of low impulse control. However, as latent class
analysis is not feasible within practical settings, the ability to
develop more personalized treatment modules for adjudicated
youth would be aided by brief assessment tools to reliably differentiate between primary versus secondary psychopathy variants.
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