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externalizing (lower DLPFC activity during RI) was linked 
to increased motor impulsivity.

Color-Word Interference Test performance.  As a 
test of convergence, we ran a multivariate GLM analysis 
to assess relationships between externalizing and psy-
chopathy and measures of inhibitory control and atten-
tional flexibility derived from the D-KEFS battery. We 
found that unique variance in psychopathy negatively 
predicted inhibition/switching performance (B = –0.21, 
–0.36 to –0.05, p = .01, �Kp

2 = .16, scaled inhibition switch 
vs. color contrast; B = –0.15, –0.31 to 0.002, p = .05, �Kp

2 = 
.1, inhibition switch time). Next, we constructed two 
multivariate GLM analyses in which IS and RI-related 
activity were separately considered as predictors of 
D-KEFS inhibitory control and attentional flexibility mea-
sures. For the IS analyses, we used signal from each of 
the four foci identified in the whole-brain individual 

difference analyses (i.e., DLPFC, IFG, TPJ, and amPFC). 
We found that IS-related BOLD signal within IFG pre-
dicted poorer inhibition/switching performance (B = 
–1.12, p = .02, –2.02 to –0.22, �Kp

2 = .16, scaled inhibition 
switch vs. color contrast; B = –1.36, –2.42 to –0.29, p = 
.01, �Kp

2 = .16, scaled inhibition switch vs. inhibition con-
trast). Robust regression analyses corroborated this find-
ing (p < .001 and p = .02, respectively). For the RI 
analysis, we used signal from each of the three foci iden-
tified from the whole-brain correlations with adjusted 
ESI and PCL-R scores (DLPFC, TPJ). This analysis did not 
reveal any significant associations between RI-related 
BOLD signal and D-KEFS measures of inhibitory or 
attentional control. On the whole, these findings suggest 
that psychopathy, and psychopathy-linked heightened 
frontoparietal BOLD signal during IS, is associated with 
diminished attentional flexibility during a Stroop-like 
color-word interference test.
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Fig. 3. Differential effects of psychopathy and externalizing on frontoparietal circuit function during inhibititory self-control. Panels A–B depict 
regions where adjusted PCL-R scores are significantly positively correlated with brain activity during interference suppression (incongruent > 
congruent contrast). Panel C shows the significant negative correlation with adjusted EXT scores and DLPFC function during response inhibi-
tion (No-Go > Congruent). Panel D displays the significant positive correlation between adjusted PCL-R scores and response inhibition-related 
activity within DLPFC and the TPJ. SPMs are thresholded at pCluster-FDR < 0.05, using a cluster defining height threshold of t > 3.
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Discussion

Here, we employed a multilevel and multimeasure appro-
ach to map externalizing and psychopathy to brain cir-
cuitry supporting two executive capacities for inhibitory 
self-control: IS and RI. A modified Eriksen flanker task 
permitted selective evaluation of IS and RI. The unique 
variance attributable to psychopathy was positively asso-
ciated with frontoparietal activation during both IS and RI. 
By contrast, the unique variance attributable to external-
izing was negatively associated with DLPFC activity dur-
ing RI; no relationship to IS-related brain activity emerged. 
These results provide a neurobiological dissociation of 
externalizing and psychopathy: The former is linked to 
relatively weaker prefrontal activity during RI, whereas 
the latter is characterized by relatively stronger recruit-
ment of frontoparietal networks during both RI and IS.

On the whole, these findings accord well with prior 
work showing reduced cortical thickness (Yang & Raine, 
2009) and poor performance on RI tasks (Dolan, 2012; 
Dolan & Park, 2002) in participants with high levels of 
externalizing. Our analyses suggest that externalizing is 
associated with reduced DLPFC activation during RI. 
Although the correlation between adjusted ESI scores 
and commission errors was not significant, the strong 
negative relationship between RI-related DLPFC BOLD 
signal and commission errors implies that diminished 
DLPFC engagement in externalizing individuals is 
dysfunctional.

A significant open question pertains to the relevance 
of inhibitory control deficits for “real-world” self-control 
failure (e.g., substance abuse, aggression, and criminal 
behavior) in externalizing individuals. Prevailing models 
assume that antisocial behavior in externalizing individu-
als results from a deficit in the capacity to actively inhibit 
the execution of prepotent responses to threat or reward 
associated stimuli (Dolan, 2012; Dolan & Park, 2002;  
Herpertz et  al., 2008; Hobson, Scott, & Rubia, 2011; 
Kirisci, Tarter, Mezzich, & Vanyukov, 2007; Patrick, 
Durbin, & Moser, 2012; Raine & Yang, 2006; Swann et al., 
2009). The current results would appear to support this 
model, and are consistent with other brain imaging stud-
ies in antisocial offenders that have reported reductions 
in DLPFC gray matter volume and cortical thickness 
DLPFC (Dolan, 2012; Montigny et al., 2013; Sarkar et al., 
2015; Wallace et al., 2012; Weiland et al., 2014; Yang & 
Raine, 2009; Yang, Raine, Colletti, Toga, & Narr, 2010), as 
well as reduced DLPFC activation during classic neuro-
psychological indices of inhibitory control (Moeller et al., 
2014; Vollm et al., 2004; Yang & Raine, 2009; Ziermans 
et al., 2012). By contrast, externalizing individuals appear 
to have relatively exaggerated responses to threat stimuli 
(within the amygdala) and reward cues (within the  
striatum; Bjork, Chen, & Hommer, 2012; Buckholtz, 

Treadway, Cowan, Woodward, Benning, et  al., 2010; 
Buckholtz, Treadway, Cowan, Woodward, Li, et al., 2010; 
Carré, Hyde, Neumann, Viding, & Hariri, 2013; Coccaro, 
McCloskey, Fitzgerald, & Phan, 2007; Coccaro, Sripada, 
Yanowitch, & Phan, 2011; Hyde, Byrd, Votruba-Drzal, 
Hariri, & Manuck, 2014; Pujara, Motzkin, Newman, Kiehl, 
& Koenigs, 2014). Together, such findings are often con-
strued as evidence that the impulsive-reactive antisocial 
behavior characteristic of externalizing occurs when bot-
tom-up “affective” signals activate or generate a prepo-
tent behavioral response that is inadequately inhibited by 
top-down “cognitive” resources due to poor prefrontal 
control. However, we (Buckholtz, 2015) have speculated 
that the relevance of EF deficits for antisocial behavior in 
externalizing individuals may be more apparent than 
real. Central to this argument is the role of DLPFC; in 
contrast to “inhibition-centric” models of antisocial 
behavior, we have previously argued for a stronger focus 
on the role of prefrontal cortex in value-based decision-
making (Buckholtz, 2015; Buckholtz & Faigman, 2014). A 
growing body of work suggests that prefrontal cortex can 
promote self-control by reweighting striatal action value 
signals according to prospective simulations that incor-
porate information about goals, costs, consequences, and 
context, rather than by inhibiting the execution of an 
action program after valuation and selection have already 
occurred. Prefrontal dysfunction, therefore, may predis-
pose impulsive antisocial behavior by preventing these 
prospective calculations from appropriately modulating 
“downstream” action value signals, rather than through a 
failure to actively inhibit a maladaptive motor program 
that has already been selected for execution. If this is 
true, associations between inhibitory control-related 
brain activity and antisocial behavior link may not reflect 
a direct causal relationship, but rather may arise epiphe-
nomenally from the fact that DLPFC is important for both 
EF and value-based decision making. In other words, EF 
deficits may be a “third variable” marker of compromised 
prefrontal value modulation. Future work should test this 
hypothesis by measuring prefrontal function during both 
RI and value-based decision-making tasks, and determin-
ing whether associations between externalizing and RI-
related brain activity remain after controlling for brain 
activity linked to value-based decision-making. Likewise, 
prospective designs could determine whether EF and 
value-based decision making each uniquely predict 
future antisocial behavior in externalizing individuals 
(and if so, which of the two has the strongest predictive 
power).

Our finding that psychopathic individuals have 
increased frontoparietal engagement during IS accords 
well with reports that these individuals exhibit superior 
selective attention relative to individuals low on psy-
chopathy (Baskin-Sommers et al., 2009; Baskin-Sommers 
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et  al., 2015; Sadeh & Verona, 2008; Sellbom & Verona, 
2007). Moreover, enhanced prefrontal activity during IS 
trials predicted less susceptibility to distractors. However, 
some caution is warranted in interpreting the present 
data as evidence for superior EF in psychopathic indi-
viduals. In particular, the observed correlations between 
psychopathy-linked frontoparietal activity and inhibition/
switching performance on the Color-Word Interference 
Test implies that attentional flexibility is compromised in 
psychopathy. On the whole, the combination of decreased 
distractor susceptibility and poorer attentional flexibility 
is consistent with the suggestion that psychopathic indi-
viduals have a deficit in early attentional selection mech-
anisms, leading to an attentional bottleneck phenomenon 
(Baskin-Sommers, Curtin, et al., 2012; Hamilton, Baskin-
Sommers, & Newman, 2014). Future imaging studies with 
IS tasks that manipulate these early attentional selection 
mechanisms will be necessary to clarify and extend the 
present findings.

Taken together, these findings provide neurobiologi-
cal evidence supporting the existence of two distinct 
dimensions of antisocial behavior. In addition, they shed 
light on dimension-specific systems-level pathomecha-
nisms. However, several issues merit consideration. First, 
we did not observe any significant relationships between 
adjusted EXT or PCL-R scores and task performance. This 
may be due to our task design, which was optimized for 
imaging and resulted in most participants performing 
near ceiling. Although this was done to reduce errors 
(and potentially confounding error-related activity), by 
minimizing individual variation in performance we may 
have reduced the likelihood of detecting associations 
between our assessment measures and task behavior. 
Future imaging work in this area would benefit from the 
use of a task design that induces more variable perfor-
mance, and which includes enough trials to enable an 
appropriately powered investigation of error-related 
activity (Aharoni et  al., 2013). Second, the associations 
reported here are modest in size. This is consistent with 
a multifactorial model of antisociality, wherein relative 
deficits in multiple cognitive, affective, social and motiva-
tional processes contribute to the expression of antisocial 
behavior (Buckholtz & Meyer-Lindenberg, 2012). Third, 
we limited our investigation of EF to only two subcompo-
nent processes—IS and RI—due to practical consider-
ations. Within the domain of “cognition” alone, this leaves 
many other candidate processes—such as response 
selection, action cancellation, and error detection—unex-
amined. Future work in this area should endeavor to 
develop a more precise and comprehensive mapping of 
cognitive, affective, social, and motivational processes to 
common and unique variance associated with external-
izing and psychopathy.

Author Contributions

Conceptualization: J. W. Buckholtz. Methodology: J. W.  
Buckholtz, E. K. Kastman, A. Baskin-Sommers, K. A. Kiehl. 
Investigation: A. M. Rodman, H. M. Dorfman, E. K. Kastman. 
Formal analysis: A. M. Rodman, H. M. Dorfman, E. K. Kastman, 
J. W. Buckholtz. Writing—original draft: A. M. Rodman, J. W. 
Buckholtz. Writing—reviewing and editing: J. W. Buckholtz, A. 
Baskin-Sommers, J. P. Newman, K. A. Kiehl. Supervision: J. W.  
Buckholtz, J. P. Newman, A. Baskin-Sommers. Project adminis-
tration: J. W. Buckholtz, A. Baskin-Sommers, J. P. Newman, 
K. A. Kiehl. Resources: K. A. Kiehl.

Declaration of Conflicting Interests

The authors declared that they had no conflicts of interest with 
respect to their authorship or the publication of this article.

Funding

Funding was provided by the Alfred P. Sloan Foundation 
(10.13039/100000879 BR2013-018), the National Institute on 
Drug Abuse (10.13039/100000026 1R03DA034126-01), and the 
Brain and Behavior Research Foundation (10.13039/100000874 
21523).

Supplemental Material

Additional supporting information may be found at http://cpx 
.sagepub.com/content/by/supplemental-data.

References

Aharoni, E., Vincent, G. M., Harenski, C. L., Calhoun, V. D., 
Sinnott-Armstrong, W., Gazzaniga, M. S., & Kiehl, K. A. 
(2013). Neuroprediction of future rearrest. Proceedings of 
the National Academy of Sciences, 110, 6223–6228. http://
doi.org/10.1073/pnas.1219302110

Anderson, D. A. (1999). The aggregate burden of crime. 
Journal of Law and Economics, 42, 611–642. http://doi.
org/10.1086/467436

Baskin-Sommers, A. R., Brazil, I. A., Ryan, J., Kohlenberg, N. J., 
Neumann, C. S., & Newman, J. P. (2015). Mapping the 
association of global executive functioning onto diverse 
measures of psychopathic traits. Personality Disorders: 
Theory, Research, and Treatment, 6, 336–346. http://doi.
org/10.1037/per0000125

Baskin-Sommers, A., Curtin, J. J., Li, W., & Newman, J. P. (2012). 
Psychopathy-related differences in selective attention are 
captured by an early event-related potential. Personality 
Disorders, 3, 370–378. http://doi.org/10.1037/a0025593

Baskin-Sommers, A. R., Curtin, J. J., & Newman, J. P. (2011). 
Specifying the attentional selection that moderates the fear-
lessness of psychopathic offenders. Psychological Science, 
22, 226–234. http://doi.org/10.1177/0956797610396227

Baskin-Sommers, A. R., & Newman, J. P. (2013). Differentiating 
the cognition-emotion interactions that characterize psy-
chopathy versus externalizing. In E. D. Harmon-Jones, M. 
Robinson, & E. Watkins (Eds.), Cognition and emotion (pp. 
501–520). New York, NY: Guilford Press.

 at Yale University Library on May 7, 2016cpx.sagepub.comDownloaded from 

http://cpx.sagepub.com/content/by/supplemental-data
http://cpx.sagepub.com/content/by/supplemental-data
http://cpx.sagepub.com/


Psychopathy, Externalizing, and Inhibitory Self-Control 11

Baskin-Sommers, A., Wolf, R., Buckholtz, J., Warren, C., & 
Newman, J. (2012). Exaggerated attention blink response 
in prisoners with externalizing. Journal of Research in 
Personality, 46, 688–693. http://doi.org/10.1016/j.jrp.2012 
.08.003

Baskin-Sommers, A. R., Zeier, J. D., & Newman, J. P. (2009). Self-
reported attentional control differentiates the major factors 
of psychopathy. Personality and Individual Differences, 
47, 626–630. http://doi.org/10.1016/j.paid.2009.05.027

Bjork, J. M., Chen, G., & Hommer, D. W. (2012). Psychopathic 
tendencies and mesolimbic recruitment by cues for instru-
mental and passively obtained rewards. Biological Psy-
chology, 89, 408–415. http://doi.org/10.1016/j.biopsycho 
.2011.12.003

Blair, R. J. R. (2013). The neurobiology of psychopathic traits in 
youths. Nature Reviews Neuroscience, 14, 786–799. http://
doi.org/10.1038/nrn3577

Blasi, G., Goldberg, T. E., Weickert, T., Das, S., Kohn, P., 
Zoltick, B., . . . Mattay, V. S. (2006). Brain regions underly-
ing response inhibition and interference monitoring and 
suppression. European Journal of Neuroscience, 23, 1658–
1664. http://doi.org/10.1111/j.1460-9568.2006.04680.x

Blonigen, D. M., Hicks, B. M., Krueger, R. F., Patrick, C. J., 
& Iacono, W. G. (2005). Psychopathic personality traits: 
Heritability and genetic overlap with internalizing and 
externalizing psychopathology. Psychological Medicine, 
35, 637–648. http://doi.org/10.1017/S0033291704004180

Buckholtz, J. W. (2015). Social norms, self-control, and 
the value of antisocial behavior. Current Opinion in 
Behavioral Sciences, 3, 122–129. http://doi.org/10.1016/j.
cobeha.2015.03.004

Buckholtz, J. W., & Faigman, D. L. (2014). Promises, promises 
for neuroscience and law. Current Biology, 24, R861–R867. 
http://doi.org/10.1016/j.cub.2014.07.057

Buckholtz, J. W., & Meyer-Lindenberg, A. (2012). Psychopathol-
ogy and the human connectome: Toward a transdiagnos-
tic model of risk for mental illness. Neuron, 74, 990–1004. 
http://doi.org/10.1016/j.neuron.2012.06.002

Buckholtz, J. W., Treadway, M. T., Cowan, R. L., Woodward, 
N.  D., Benning, S. D., Li, R., . . . Zald, D. H. (2010). 
Mesolimbic dopamine reward system hypersensitivity in 
individuals with psychopathic traits. Nature Neuroscience, 
13, 419–421. http://doi.org/10.1038/nn.2510

Buckholtz, J. W., Treadway, M. T., Cowan, R. L., Woodward, 
N. D., Li, R., Ansari, M. S., . . . Zald, D. H. (2010). Dopaminergic 
network differences in human impulsivity. Science, 329, 
532–532. http://doi.org/10.1126/science.1185778

Carré, J. M., Hyde, L. W., Neumann, C. S., Viding, E., & Hariri, 
A. R. (2013). The neural signatures of distinct psychopathic 
traits. Social Neuroscience, 8, 122–135.

Cleckley, H. (1988). The mask of sanity (5th ed.). Augusta, GA: 
Emily S. Cleckley.

Coccaro, E. F., McCloskey, M. S., Fitzgerald, D. A., & Phan, 
K. L. (2007). Amygdala and orbitofrontal reactivity to social 
threat in individuals with impulsive aggression. Biological 
Psychiatry, 62, 168–178.

Coccaro, E. F., Sripada, C. S., Yanowitch, R. N., & Phan, K. L. 
(2011). Corticolimbic function in impulsive aggressive 

behavior. Biological Psychiatry, 69, 1153–1159. http://doi 
.org/10.1016/j.biopsych.2011.02.032

Delis, D. C., Kramer, J. H., Kaplan, E., & Holdnack, J. (2004). 
Reliability and validity of the Delis-Kaplan Executive Func-
tion System: An update. Journal of the International Neuro-
psychological Society, 10, 301–303. http://doi.org/10.1017/
S1355617704102191

Dolan, M. (2012). The neuropsychology of prefrontal function 
in antisocial personality disordered offenders with varying 
degrees of psychopathy. Psychological Medicine, 42, 1715–
1725. http://doi.org/10.1017/S0033291711002686

Dolan, M., & Park, I. (2002). The neuropsychology of antisocial 
personality disorder. Psychological Medicine, 32, 417–427.

Edens, J. F., Kelley, S. E., Lilienfeld, S. O., Skeem, J. L., & 
Douglas, K. S. (2015). DSM-5 antisocial personality disor-
der: Predictive validity in a prison sample. Law and Human 
Behavior, 39, 123–129. http://doi.org/10.1037/lhb0000105

Edens, J. F., Poythress, N. G., Lilienfeld, S. O., Patrick, C. J., 
& Test, A. (2008). Further evidence of the divergent cor-
relates of the Psychopathic Personality Inventory factors: 
Prediction of institutional misconduct among male pris-
oners. Psychological Assessment, 20, 86–91. http://doi 
.org/10.1037/1040-3590.20.1.86

Eriksen, B. A., & Eriksen, C. W. (1974). Effects of noise let-
ters upon identification of a target letter in a non-search 
task. Perception and Psychophysics. Perception and 
Psychophysics, 16, 143–149.

Feilhauer, J., Cima, M., Korebrits, A., & Kunert, H.-J. (2012). 
Differential associations between psychopathy dimensions, 
types of aggression, and response inhibition. Aggressive 
Behavior, 38, 77–88. http://doi.org/10.1002/ab.20415

Frick, P. J. (2009). Extending the construct of psychopathy to 
youth: Implications for understanding, diagnosing, and 
treating antisocial children and adolescents. Canadian 
Journal of Psychiatry. Revue Canadienne De Psychiatrie, 
54, 803–812.

Frick, P. J., & Viding, E. (2009). Antisocial behavior from a devel-
opmental psychopathology perspective. Development and 
Psychopathology, 21, 1111–1121. http://doi.org/10.1017/
S0954579409990071

Hamilton, R. K. B., Baskin-Sommers, A. R., & Newman, J. P. 
(2014). Relation of frontal N100 to psychopathy-related dif-
ferences in selective attention. Biological Psychology, 103, 
107–116. http://doi.org/10.1016/j.biopsycho.2014.08.012

Hare, R. D. (2006). Psychopathy: A clinical and forensic over-
view. Psychiatric Clinics of North America, 29, 709–724.

Hare, R. D., Harpur, T. J., Hakstian, A. R., Forth, A. E., Hart, S. D., 
& Newman, J. P. (1990). The revised Psychopathy Checklist: 
Reliability and factor structure. Psychological Assessment, 2, 
338–341. http://doi.org/10.1037/1040-3590.2.3.338

Hare, R. D., & Neumann, C. S. (2008). Psychopathy as a clini-
cal and empirical construct. Annual Review of Clinical 
Psychology, 4, 217–246. http://doi.org/10.1146/annurev.
clinpsy.3.022806.091452

Heritage, A. J., & Benning, S. D. (2013). Impulsivity and 
response modulation deficits in psychopathy: Evidence 
from the ERN and N1. Journal of Abnormal Psychology, 
122, 215–222. http://doi.org/10.1037/a0030039

 at Yale University Library on May 7, 2016cpx.sagepub.comDownloaded from 

http://cpx.sagepub.com/


12 Rodman et al.

Herpertz, S. C., Huebner, T., Marx, I., Vloet, T. D., Fink, 
G.  R., Stoecker, T., . . . Herpertz-Dahlmann, B. (2008). 
Emotional processing in male adolescents with childhood-
onset conduct disorder. Journal of Child Psychology and 
Psychiatry, 49, 781–791. http://doi.org/10.1111/j.1469-
7610.2008.01905.x

Hiatt, K. D., Schmitt, W. A., & Newman, J. P. (2004). Stroop 
tasks reveal abnormal selective attention among psycho-
pathic offenders. Neuropsychology, 18, 50–59. http://doi 
.org/10.1037/0894-4105.18.1.50

Hobson, C. W., Scott, S., & Rubia, K. (2011). Investigation 
of cool and hot executive function in ODD/CD inde-
pendently of ADHD. Journal of Child Psychology and 
Psychiatry, 52, 1035–1043. http://doi.org/10.1111/j.1469-
7610.2011.02454.x

Hyde, L. W., Byrd, A. L., Votruba-Drzal, E., Hariri, A. R., & 
Manuck, S. B. (2014). Amygdala reactivity and nega-
tive emotionality: Divergent correlates of antisocial per-
sonality and psychopathy traits in a community sample. 
Journal of Abnormal Psychology, 123, 214–224. http://doi 
.org/10.1037/a0035467

Kirisci, L., Tarter, R., Mezzich, A., & Vanyukov, M. (2007). 
Developmental trajectory classes in substance use disorder 
etiology. Psychology of Addictive Behaviors, 21, 287–296. 
http://doi.org/10.1037/0893-164X.21.3.287

Krueger, R. F., Hicks, B. M., Patrick, C. J., Carlson, S. R., Iacono, 
W. G., & McGue, M. (2002). Etiologic connections among 
substance dependence, antisocial behavior and personality: 
Modeling the externalizing spectrum. Journal of Abnormal 
Psychology, 111, 411–424. http://doi.org/10.1037//0021-
843X.111.3.411

Krueger, R. F., Markon, K. E., Patrick, C. J., Benning, S. D., & 
Kramer, M. D. (2007). Linking antisocial behavior, substance 
use, and personality: An integrative quantitative model of 
the adult externalizing spectrum. Journal of Abnormal 
Psychology, 116, 645–666. doi:10.1037/0021-843X.116.4.645

Krueger, R. F., Markon, K. E., Patrick, C. J., & Iacono, W. G. 
(2005). Externalizing psychopathology in adulthood: A 
dimensional-spectrum conceptualization and its implica-
tions for DSM-V. Journal of Abnormal Psychology, 114, 
537–550. http://doi.org/10.1037/0021-843X.114.4.537

Krueger, R. F., Markon, K. E., Patrick, C. J., Benning, S. D., & 
Kramer, M. D. (2007). Linking antisocial behavior, substance 
use, and personality: An integrative quantitative model of 
the adult externalizing spectrum. Journal of Abnormal 
Psychology, 116, 645–666. http://doi.org/10.1037/0021-
843X.116.4.645

Leonhard, C., Mulvey, K., Gastfriend, D. R., & Shwartz, M. 
(2000). The Addiction Severity Index: A field study of inter-
nal consistency and validity. Journal of Substance Abuse 
Treatment, 18, 129–135.

McLellan, A. T., Luborsky, L., Cacciola, J., Griffith, J., Evans, 
F., Barr, H. L., & O’Brien, C. P. (1985). New data from 
the Addiction Severity Index. Reliability and validity in 
three centers. Journal of Nervous and Mental Disease, 173, 
412–423.

Moeller, S. J., Froböse, M. I., Konova, A. B., Misyrlis, M., Parvaz, 
M. A., Goldstein, R. Z., & Alia-Klein, N. (2014). Common 
and distinct neural correlates of inhibitory dysregulation: 

Stroop fMRI study of cocaine addiction and intermittent 
explosive disorder. Journal of Psychiatric Research, 58, 
55–62.

Moffitt, T. E. (1993). Adolescence-limited and life-course-per-
sistent antisocial behavior: A developmental taxonomy. 
Psychological Review, 100, 674–701.

Montigny, C., Castellanos-Ryan, N., Whelan, R., Banaschewski, 
T., Barker, G. J., Büchel, C., . . . Conrod, P. J. (2013). A 
phenotypic structure and neural correlates of compulsive 
behaviors in adolescents. PLOS ONE, 8, e80151. http://doi 
.org/10.1371/journal.pone.0080151

Morgan, A. B., & Lilienfeld, S. O. (2000). A meta-analytic review 
of the relation between antisocial behavior and neuro-
psychological measures of executive function. Clinical 
Psychology Review, 20, 113–136.

Patrick, C. J. (2006). Back to the future: Cleckley as a guide 
to the next generation of psychopathy research. New York, 
NY: Guilford.

Patrick, C. J., Durbin, C. E., & Moser, J. S. (2012). 
Reconceptualizing antisocial deviance in neurobehavioral 
terms. Development and Psychopathology, 24, 1047–1071. 
http://doi.org/10.1017/S0954579412000533

Patrick, C. J., Venables, N. C., Yancey, J. R., Hicks, B. M., 
Nelson, L. D., & Kramer, M. D. (2013). A construct-network 
approach to bridging diagnostic and physiological domains: 
Application to assessment of externalizing psychopathol-
ogy. Journal of Abnormal Psychology, 122, 902–916. http://
doi.org/10.1037/a0032807

Poythress, N. G., Edens, J. F., Skeem, J. L., Lilienfeld, S. O., 
Douglas, K. S., Frick, P. J., . . . Wang, T. (2010). Identify-
ing subtypes among offenders with antisocial personality 
disorder: A cluster-analytic study. Journal of Abnor-
mal Psychology, 119, 389–400. http://doi.org/10.1037/
a0018611

Pujara, M., Motzkin, J. C., Newman, J. P., Kiehl, K. A., & Koenigs, 
M. (2014). Neural correlates of reward and loss sensitivity in 
psychopathy. Social Cognitive and Affective Neuroscience, 
9, 794–801. http://doi.org/10.1093/scan/nst054

Raine, A. (2002). Biosocial studies of antisocial and violent 
behavior in children and adults: A review. Journal of 
Abnormal Child Psychology, 30, 311–326.

Raine, A., & Yang, Y. (2006). Neural foundations to moral 
reasoning and antisocial behavior. Social Cognitive and 
Affective Neuroscience, 1, 203–213. http://doi.org/10.1093/
scan/nsl033

Rosen, C. S., Henson, B. R., Finney, J. W., & Moos, R. H. (2000). 
Consistency of self-administered and interview-based 
Addiction Severity Index composite scores. Addiction, 95, 
419–425.

Sadeh, N., & Verona, E. (2008). Psychopathic personality traits 
associated with abnormal selective attention and impaired 
cognitive control. Neuropsychology, 22, 669–680. http://
doi.org/10.1037/a0012692

Sarkar, S., Daly, E., Feng, Y., Ecker, C., Craig, M. C., Harding, 
D., . . . Murphy, D. G. M. (2015). Reduced cortical surface 
area in adolescents with conduct disorder. European Child 
and Adolescent Psychiatry, 24, 909–917.

Sellbom, M., & Verona, E. (2007). Neuropsychological corre-
lates of psychopathic traits in a non-incarcerated sample. 

 at Yale University Library on May 7, 2016cpx.sagepub.comDownloaded from 

http://cpx.sagepub.com/


Psychopathy, Externalizing, and Inhibitory Self-Control 13

Journal of Research in Personality, 41, 276–294. http://doi.
org/10.1016/j.jrp.2006.04.001

Skeem, J. L., & Cooke, D. J. (2010). Is criminal behavior a cen-
tral component of psychopathy? Conceptual directions for 
resolving the debate. Psychological Assessment, 22, 433–
445. http://doi.org/10.1037/a0008512

Skeem, J. L., Polaschek, D. L. L., Patrick, C. J., & Lilienfeld, S. O. 
(2011). Psychopathic personality: Bridging the gap between 
scientific evidence and public policy. Psychological 
Science in the Public Interest, 12, 95–162. http://doi.
org/10.1177/1529100611426706

Swann, A. C., Lijffijt, M., Lane, S. D., Steinberg, J. L., & Moeller, 
F. G. (2009). Trait impulsivity and response inhibition 
in antisocial personality disorder. Journal of Psychiatric 
Research, 43, 1057–1063. http://doi.org/10.1016/j.jpsychires 
.2009.03.003

Venables, N. C., & Patrick, C. J. (2012). Validity of the 
Externalizing Spectrum Inventory in a criminal offender 
sample: Relations with disinhibitory psychopathology, 
personality, and psychopathic features. Psychological 
Assessment, 24, 88–100. http://doi.org/10.1037/a0024703

Viding, E., Jones, A. P., Frick, P. J., Moffitt, T. E., & Plomin, R. 
(2008). Heritability of antisocial behaviour at 9: Do callous-
unemotional traits matter? Developmental Science, 11, 17–
22. http://doi.org/10.1111/j.1467-7687.2007.00648.x

Vollm, B., Richardson, P., Stirling, J., Elliott, R., Dolan, M., 
Chaudhry, I., . . . Deakin, B. (2004). Neurobiological sub-
strates of antisocial and borderline personality disorder: 
Preliminary results of a functional fMRI study. Criminal 
Behaviour and Mental Health, 14, 39–54.

Wallace, G. L., Shaw, P., Lee, N. R., Clasen, L. S., Raznahan, 
A., Lenroot, R. K., . . . Giedd, J. N. (2012). Distinct corti-
cal correlates of autistic versus antisocial traits in a lon-
gitudinal sample of typically developing youth. Journal 
of Neuroscience, 32, 4856–4860. http://doi.org/10.1523/
JNEUROSCI.6214-11.2012

Wechsler, D. (1997). Wechsler adult intelligence scale (3rd ed.). 
San Antonio, TX: The Psychological Corporation.

Weiland, B. J., Korycinski, S. T., Soules, M., Zubieta, J.-K., 
Zucker, R. A., & Heitzeg, M. M. (2014). Substance abuse 
risk in emerging adults associated with smaller frontal gray 

matter volumes and higher externalizing behaviors. Drug 
and Alcohol Dependence, 137, 68–75.

Willemsen, J., Vanheule, S., & Verhaeghe, P. (2011). Psychopathy 
and lifetime experiences of depression. Criminal Behaviour 
and Mental Health, 21, 279–294. http://doi.org/10.1002/
cbm.812

Wolf, R. C., Carpenter, R. W., Warren, C. M., Zeier, J. D., 
Baskin-Sommers, A. R., & Newman, J. P. (2012). Reduced 
susceptibility to the attentional blink in psychopathic 
offenders: Implications for the attention bottleneck hypoth-
esis. Neuropsychology, 26, 102–109. http://doi.org/10.1037/
a0026000

Yang, Y., & Raine, A. (2009). Prefrontal structural and functional 
brain imaging findings in antisocial, violent, and psycho-
pathic individuals: A meta-analysis. Psychiatry Research: Neu-
roimaging, 174, 81–88. http://doi.org/10.1016/j.pscychresns 
.2009.03.012

Yang, Y., Raine, A., Colletti, P., Toga, A. W., & Narr, K. L. 
(2010). Morphological alterations in the prefrontal cor-
tex and the amygdala in unsuccessful psychopaths. 
Journal of Abnormal Psychology, 119, 546–554. http://doi.
org/10.1037/a0019611

Zeier, J. D., Baskin-Sommers, A. R., Hiatt Racer, K. D., & 
Newman, J. P. (2012). Cognitive control deficits associ-
ated with antisocial personality disorder and psychopathy. 
Personality Disorders, 3, 283–293. http://doi.org/10.1037/
a0023137

Zeier, J. D., Maxwell, J. S., & Newman, J. P. (2009). Attention 
moderates the processing of inhibitory information in pri-
mary psychopathy. Journal of Abnormal Psychology, 118, 
554–563. http://doi.org/10.1037/a0016480

Zeier, J. D., & Newman, J. P. (2013). Feature-based attention 
and conflict monitoring in criminal offenders: Interactive 
relations of psychopathy with anxiety and externalizing. 
Journal of Abnormal Psychology, 122, 797–806. http://doi.
org/10.1037/a0033873

Ziermans, T., Dumontheil, I., Roggeman, C., Peyrard-Janvid, M., 
Matsson, H., Kere, J., & Klingberg, T. (2012). Working mem-
ory brain activity and capacity link MAOA polymorphism 
to aggressive behavior during development. Translational 
Psychiatry, 2, e85.

 at Yale University Library on May 7, 2016cpx.sagepub.comDownloaded from 

http://cpx.sagepub.com/

