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- Behavioral disinhibition and the ERN.  Prior work indicates that personality traits related to 
behavioral disinhibition are associated with reduced ERN amplitude (Dikman & Allen, 2000; Pailing & 
Segalowitz, 2004).  ERN amplitude is also reduced under states of alcohol intoxication (Ridderinkhof et 
al., 2002). 

- Externalizing psychopathology (EXT) and the ERN.  EXT is a highly heritable latent 
factor which accounts for covariation among antisocial behavior, substance use problems, and other 
forms of behavioral disinhibition (Krueger et al., 2002).  This broad dimension of psychopathology may 
be related to impaired online action monitoring, as reflected by reduced ERN amplitude.

   - The Present Study.  We examined the hypothesis that high trait levels of EXT would be associated 
with reduced ERN amplitude during a modified flanker task in a sample of undergraduates.
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- The error-related negativity (ERN).  Behavioral 
errors committed during laboratory tasks are associated 
with a negative-polarity ERP component dubbed the 
ERN (Gehring et al., 1993).  The ERN is maximal at 
fronto-central recording sites, and is thought to reflect 
activation of the brain's online action-monitoring system.

- Participants.  The sample consisted of 97 undergraduate students enrolled in introductory 
psychology courses at the University of Minnesota.  Three participants were excluded due to equipment 
failure or incomplete questionnaire data, resulting in a final sample of 94 participants (35 male, 59 
female).  Participants were assigned to groups on the basis of EXT-100 scores (measure described 
below), as follows:

High-EXT: n = 39 (13 male, 26 female)
Low-EXT: n = 22 (7 male, 15 female) 

- EXT Measure.  EXT was measured using the EXT-100 (Krueger et al., 2005), a 100-item self-report 
trait inventory of externalizing tendencies.  The EXT-100 assesses behavioral and personality domains 
such as rule-breaking, aggression, impulsivity, irresponsibility, and problem substance use. 

   - Procedure.  The experimental task consisted of a modified version of the Eriksen flanker task, in 
which participants must respond to the middle letter of a 5-letter array and ignore distracting "flanker" 
stimuli.  Participants were instructed to respond with either the right or left hand, depending on the 
identity of the middle target letter (e.g., H = left, S = right, X = no response; hand-letter mapping was 
counterbalanced across subjects).  

		 - 600 trials (6 blocks of 100)
		 - 150 ms stimulus
		 	 -	 Congruent vs. incongruent (50/50)
		 	 -	 Go vs. No-Go (86/14)
		 - 1000 ms response window
		 - Variable ITI (mean = 2500 ms)
		 - Mean RT and accuracy recorded 
		 	
- ERP Data.  Data were collected from 64 scalp electrodes, placed according to the International 10-20 

system.  Data were recorded using Neuroscan Synamps 2 amplifiers and synched with stimulus 
presentation using an IBM-compatible computer running Neuroscan Acquire software.  The ERN was 
defined as the maximum negative peak between 50 ms prior to and 200 ms following an error. 
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1) EXT associated with reduced ERN amplitude in 
a sample of undergraduate males and females.

2) ERN amplitude reduction coincided with 
anterior theta reduction.

3) EXT / theta modulation preceded both the peak 
of the ERN and the button-press response. 

EXT and neural processing of errors.  In the present study we found 
that individuals high in EXT demonstrate reduced neural processing of 
behavioral errors, as reflected by ERN amplitude.  These findings suggest 
that the impulsive behavioral style of high EXT individuals may reflect an 
attenuation of the brain's capacity to detect performance errors during online 
processing.  Thus, behavioral disinhibition (and its associated 
psychopathological manifestations) may be linked to a neurocognitive 
impairment in the ability to recognize in real-time that behavior is 
inappropriate, which could in turn lead to under-regulation of impulsive and 
aggressive behaviors.

EXT, the ERN, and theta response to errors.  Follow-up analyses 
utilizing time-frequency decomposition revealed that the ERN can also be 
characterized as a phasic increase in anterior theta power.  Prior research 
has also linked anterior theta response to conflict monitoring and error 
detection (Bernat et al., 2005), which have both been associated with anterior 
cingulate activity (Gehring & Willoughby, 2004).  This anterior theta increase 
was clearly diminished among high-EXT participants.  Furthermore, this effect 
appeared to precede both the ERN peak as well as the button-press 
response, suggesting that the ERN may reflect neurocognitive processing 
that is elicited prior to the initiation of a motor response.   
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High-EXT group:  
Reduced ERN 
amplitude.  Group 
difference is maximal 
at central midline 
recording sites.

Figure 2.  Time-Frequency Prinicipal 
Components Analysis (PCA) by EXT Group

High-EXT group:  Reduced anterior theta response (PC-1) 
to errors.

Figure 3.  Time-Frequency PCA of Theta 
Activity by EXT Group

High-EXT group:  Anterior theta reduction (PC-2) begins 
prior to button-press response and ERN peak.

Mean error waveforms plotted at electrode FCz.
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Figure 1.  ERN Amplitude by EXT Group
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Note: Components arranged in chronological order.
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