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Aggression is a major societal health concern that significantly affects individuals with
psychiatric disorders and their families, treating clinicians, and mental health aides, leading
to substantially higher health care costs and stigmatization. Aggression can be defined as the
intent to injure another individual using either physical or psychological means, and it has
the potential to lead to violence when left unchecked. The Global Burden of Diseases,
Injuries, and Risk Factors Study (1), which investigated mortality from causes of death,
indicated that interpersonal violence accounted for 5.2% of global deaths for males and
1.6% of global deaths for females among individuals ages 15-49 years in 2010. Although
the majority of individuals with psychiatric disorders are neither aggressive nor violent, a
small subgroup of patients may be more violent compared with the general population;
however, the overall proportion of violence that can be attributed to this subgroup is low (2).
Moreover, aggressive and violent behavior have been linked to a number of factors other
than psychosis, including childhood adversity (3), substance use (4), and conduct problems
in childhood (5).

In a recent meta-regression of 110 studies (6) investigating 45,533 individuals with
psychaotic disorders, 8,439 (18.5%) were determined to be violent, with impulsivity
identified as one of the key risk factors. The brain regions that play a role in impulsive
behavior are a critical area for research and are beginning to be understood using
neuroimaging techniques such as resting-state functional MRI (fMRI). In a study that
examined the relationship between impulsivity and brain modularity, Davis et al. (7) found
that prefrontal regions associated with the regulation of control, including the medial and
lateral aspects of the prefrontal cortex, were “isolated” from subcortical regions that play a
role in appetitive drive among individuals with high impulsivity. In contrast, these brain
regions tended to cluster together among less impulsive individuals. Much less is known,
however, regarding the interrelationship among brain regions contributing to impulsivity and
its role in aggression among individuals with psychotic disorders, although there is some
evidence that greater impulsivity is associated with more activation within the right
ventrolateral prefrontal cortex during a response inhibition task (8). Although impulsivity
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can play a role in aggressive behavior, the construct of impulsivity is multifaceted and may
not capture core aspects of phenomenology.

The Urgency, Premeditation, Perseverance and Sensation-Seeking Scale subdivides
impulsivity into specific domains, and it may be a useful tool for furthering our
understanding of impulsivity among individuals with psychotic disorders. In particular, the
construct of urgency (9, 10) may play an important role during the experience of significant
heightened emotion that is distinct from the impulsive behavior that contributes to
aggression, violence, substance use, and gambling disorders, among others. Urgency refers
to acting rashly when experiencing strong affect and is subdivided into positive (for strong
positive affect) and negative (for strong negative affect) urgency. Thus, the investigation of
urgency could enhance our understanding of impulsivity through the use of affective
dimensions. Although there is an extensive literature regarding the role of impulsivity in
schizophrenia, the study of urgency and its underlying neural circuitry has not yet been
integrated into current research paradigms in psychotic disorders.

In this issue of the Journal, Hoptman et al. (11) investigate the construct of urgency in
relation to aggression in individuals with schizophrenia or schizoaffective disorder and its
underlying neural circuitry. Their findings indicate that both positive and negative urgency
were significantly elevated in patients compared with healthy volunteers in the absence of
group differences in premeditation, perseverance, and sensation-seeking. Moreover, using
mediation analysis, urgency measures uniquely accounted for a significant proportion of the
variance in aggression, over and above the effects of clinical group. At the neural level, they
report that greater urgency was associated with lower cortical thickness as well as lower
functional connectivity within the medial/lateral orbitofrontal, inferior frontal, and rostral
anterior cingulate cortical regions. This is important given that these regions have been
linked to response inhibition, cognitive control, and conflict monitoring. It is also
particularly noteworthy that many of the networks that associated positively or negatively
with urgency were themselves inversely correlated, suggesting that different networks
“compete” to regulate behavioral variability related to urgency in schizophrenia. It is
therefore conceivable that an inability to differentially engage these networks, as well as
difficulty modulating their interaction, could contribute to increased urgency and aggression
in schizophrenia. These competing networks may be linked to positive and negative urgency
through aberrant function and structural deficits comprising ventral prefrontal regions. Thus,
a major strength of the Hoptman et al. neuroimaging study is the use of both structural and
functional imaging to interrogate brain circuits that play a role in urgency.

The present study also builds on prior research by Hoptman and colleagues supporting a role
for the orbitofrontal cortex in the neurobiology of aggression and impulsive behavior.
Previously (12), these authors observed that lower fractional anisotropy and higher trace,
putative measures of white matter integrity obtained using diffusion tensor imaging, within
the right inferior frontal white matter were associated, respectively, with higher motor
impulsiveness and aggression among men with schizophrenia. Subsequently, using resting-
state fMRI they identified lower functional connectivity within a ventral prefrontal cortex-
amygdala circuit and self-reported aggression (13).
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There are several caveats to the study that should be acknowledged. Patients were
chronically ill and receiving antipsychotic medications; studies investigating the neural
circuitry of urgency in individuals with first-episode psychosis with minimal prior
antipsychotic treatment, as well as other disorders (14) falling along an impulsivity spectrum
within the context of the Research Domain Criteria project, would be useful. It is known that
gender plays an important role in mediating aggression and, given that the patients in the
study were predominantly male, future research needs to be extended more broadly to
female individuals. As the authors acknowledge, the scales were obtained from self-report
measures, and thus family- or clinician-rated assessments could provide convergent validity
for the behavioral assessments.

There are several potentially important future directions from this line of research. An
important implication is that impulsivity reflects both positive and negative urgency and
occurs within a framework of affectively laden constructs in contrast to a lack of
premeditation, lack of perseverance, or sensation-seeking. Such research can be used to
further develop a framework to link the neurobiology of impulsivity with the construct of
urgency (15). Moreover, these studies could potentially constrain hypotheses regarding
underlying neurobiological processes in order to identify novel therapeutic targets,
especially when combined with imaging genomics, given that some genes (e.g., catechol-O-
methyltransferase) have been strongly implicated in aggression among individuals with
schizophrenia (16).

In sum, the Hoptman et al. study highlights the underappreciated role of urgency in
aggression among individuals with schizophrenia and the concomitant underlying neural
circuits that may mediate this relationship. For clinicians treating individuals with
schizophrenia, it is a reminder that impulsivity and urgency may be risk factors for
aggressive behavior.

Acknowledgments

Supported in part by grants from NARSAD and NIMH to Dr. Szeszko (RO1 MH076995) the NSL1J Research
Institute General Clinical Research Center (M01 RR018535), an Advanced Center for Intervention and Services
Research (P30 MH090590) and a Center for Intervention Development and Applied Research (P50 MH080173)

References

1. Lozano R, Naghavi M, Foreman K, Lim S, Shibuya K, Aboyans V, Abraham J, Adair T, Aggarwal
R, Ahn SY, Alvarado M, Anderson HR, Anderson LM, Andrews KG, Atkinson C, Baddour LM,
Barker-Collo S, Bartels DH, Bell ML, Benjamin EJ, Bennett D, Bhalla K, Bikbov B, Bin Abdulhak
A, Birbeck G, Blyth F, Bolliger I, Boufous S, Bucello C, Burch M, Burney P, Carapetis J, Chen H,
Chou D, Chugh SS, Coffeng LE, Colan SD, Colquhoun S, Colson KE, Condon J, Connor MD,
Cooper LT, Corriere M, Cortinovis M, de Vaccaro KC, Couser W, Cowie BC, Criqui MH, Cross M,
Dabhadkar KC, Dahodwala N, De Leo D, Degenhardt L, Delossantos A, Denenberg J, Des Jarlais
DC, Dharmaratne SD, Dorsey ER, Driscoll T, Duber H, Ebel B, Erwin PJ, Espindola P, Ezzati M,
Feigin V, Flaxman AD, Forouzanfar MH, Fowkes FG, Franklin R, Fransen M, Freeman MK,
Gabriel SE, Gakidou E, Gaspari F, Gillum RF, Gonzalez-Medina D, Halasa YA, Haring D,
Harrison JE, Havmoeller R, Hay RJ, Hoen B, Hotez PJ, Hoy D, Jacobsen KH, James SL, Jasrasaria
R, Jayaraman S, Johns N, Karthikeyan G, Kassebaum N, Keren A, Khoo JP, Knowlton LM,
Kobusingye O, Koranteng A, Krishnamurthi R, Lipnick M, Lipshultz SE, Ohno SL, Mabweijano J,
Maclntyre MF, Mallinger L, March L, Marks GB, Marks R, Matsumori A, Matzopoulos R, Mayosi

Am J Psychiatry. Author manuscript; available in PMC 2015 September 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

SZESZKO

Page 4

BM, McAnulty JH, McDermott MM, McGrath J, Mensah GA, Merriman TR, Michaud C, Miller M,
Miller TR, Mock C, Mocumbi AO, Mokdad AA, Moran A, Mulholland K, Nair MN, Naldi L,
Narayan KM, Nasseri K, Norman P, O’Donnell M, Omer SB, Ortblad K, Osborne R, Ozgediz D,
Pahari B, Pandian JD, Rivero AP, Padilla RP, Perez-Ruiz F, Perico N, Phillips D, Pierce K, Pope
CA 3rd, Porrini E, Pourmalek F, Raju M, Ranganathan D, Rehm JT, Rein DB, Remuzzi G, Rivara
FP, Roberts T, De Ledn FR, Rosenfeld LC, Rushton L, Sacco RL, Salomon JA, Sampson U,
Sanman E, Schwebel DC, Segui-Gomez M, Shepard DS, Singh D, Singleton J, Sliwa K, Smith E,
Steer A, Taylor JA, Thomas B, Tleyjeh IM, Towbin JA, Truelsen T, Undurraga EA,
Venketasubramanian N, Vijayakumar L, Vos T, Wagner GR, Wang M, Wang W, Watt K,
Weinstock MA, Weintraub R, Wilkinson JD, Woolf AD, Wulf S, Yeh PH, Yip P, Zabetian A,
Zheng ZJ, Lopez AD, Murray CJ, AlMazroa MA, Memish ZA. Global and regional mortality from
235 causes of death for 20 age groups in 1990 and 2010: a systematic analysis for the Global
Burden of Disease Study 2010. Lancet. 2012; 380:2095-2128. [PubMed: 23245604]

2. Walsh E, Buchanan A, Fahy T. Violence and schizophrenia: examining the evidence. BrJ
Psychiatry. 2002; 180:490-495. [PubMed: 12042226]

3. Roberts AL, McLaughlin KA, Conron KJ, Koenen KC. Adulthood stressors, history of childhood
adversity, and risk of perpetration of intimate partner violence. Am J Prev Med. 2011; 40:128-138.
[PubMed: 21238860]

4. Mattson RE, O’Farrell TJ, Lofgreen AM, Cunningham K, Murphy CM. The role of illicit substance
use in a conceptual model of intimate partner violence in men undergoing treatment for alcoholism.
Psychol Addict Behav. 2012; 26:255-264. [PubMed: 21875168]

5. Swanson JW, Swartz MS, Van Dorn RA, Elbogen EB, Wagner HR, Rosenheck RA, Stroup TS,
McEvoy JP, Lieberman JA. A national study of violent behavior in persons with schizophrenia.
Arch Gen Psychiatry. 2006; 63:490-499. [PubMed: 16651506]

6. Witt K, van Dorn R, Fazel S. Risk factors for violence in psychosis: systematic review and meta-
regression analysis of 110 studies. PLoS ONE. 2013; 8

7. Davis FC, Knodt AR, Sporns O, Lahey BB, Zald DH, Brigidi BD, Hariri AR. Impulsivity and the
modular organization of resting-state neural networks. Cereb Cortex. 2013; 23:1444-1452.
[PubMed: 22645253]

8. Kaladjian A, Jeanningros R, Azorin JM, Anton JL, Mazzola-Pomietto P. Impulsivity and neural
correlates of response inhibition in schizophrenia. Psychol Med. 2011; 41:291-299. [PubMed:
20406530]

9. Cyders MA, Smith GT. Mood-based rash action and its components: positive and negative urgency.
Pers Individ Dif. 2007; 43:839.

10. Cyders MA, Smith GT. Emotion-based dispositions to rash action: positive and negative urgency.

Psychol Bull. 2008; 134:807-828. [PubMed: 18954158]

11. Hoptman MJ, Antonius D, Mauro CJ, Parker EM, Javitt DC. Cortical thinning, functional
connectivity, and mood-related impulsivity in schizophrenia: relationship to aggressive attitudes
and behavior. Am J Psychiatry. 2014; 171:XXX-XXX.

12. Hoptman MJ, Volavka J, Johnson G, Weiss E, Bilder RM, Lim KO. Frontal white matter
microstructure, aggression, and impulsivity in men with schizophrenia: a preliminary study. Biol
Psychiatry. 2002; 52:9-14. [PubMed: 12079725]

13. Hoptman MJ, D’Angelo D, Catalano D, Mauro CJ, Shehzad ZE, Kelly AM, Castellanos FX, Javitt
DC, Milham MP. Amygdalofrontal functional disconnectivity and aggression in schizophrenia.
Schizophr Bull. 2010; 36:1020-1028. [PubMed: 19336392]

14. Mahon K, Burdick KE, Wu J, Ardekani BA, Szeszko PR. Relationship between suicidality and
impulsivity in bipolar | disorder: a diffusion tensor imaging study. Bipolar Disord. 2012; 14:80-
89. [PubMed: 22329475]

15. Dambacher F, Sack AT, Lobbestael J, Arntz A, Brugmann S, Schuhmann T. The role of right
prefrontal and medial cortex in response inhibition: interfering with action restraint and action
cancellation using transcranial magnetic brain stimulation. J Cogn Neurosci. 2014; 26:1775-1784.
[PubMed: 24564464]

16. Soyka M. Neurobiology of aggression and violence in schizophrenia. Schizophr Bull. 2011;
37:913-920. [PubMed: 21860037]

Am J Psychiatry. Author manuscript; available in PMC 2015 September 01.



