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a b s t r a c t

The stimulus-preceding negativity (SPN) is an event-related potential that reflects emotional and per-
ceptual anticipation. The SPN is characterized by a right hemisphere preponderance in amplitude, and
previous studies suggest that activity in the insular cortex might contribute to the amplitude of the SPN.
Although the insula might contribute to the SPN’s occurrence, the exact role of the insula in the pattern
of SPN right hemisphere dominance remains unclear. In the present study, we manipulated task difficulty
and brain activation was measured using event-related fMRI, to examine the relationship between insula
functioning and the right hemisphere preponderance of the SPN. Twenty-three participants performed a
time estimation task, in which they had to press a button when they thought a predetermined time had
elapsed. Three seconds after pressing the button, a feedback stimulus was presented, informing subjects
as to whether their response was correct, too early, or too late. There were four experimental conditions:
easy, moderate, difficult, and no feedback. The fMRI results showed significantly increased activation in the
bilateral insular cortex during the pre-feedback anticipation phase, in which the subjects prepare to pay
attention to the occurrence of feedback stimuli. In addition, in the Difficult–Easy and Difficult–Moderate
contrasts, significantly increased activations of the right anterior insula were demonstrated, suggesting
the possibility that this area does underlie the SPN right hemisphere preponderance. Because the right
anterior insula is related to awareness of viscerosensory information, the SPN right hemisphere prepon-
derance might itself be related to the awareness of interoceptive information that precedes feedback
stimuli.

© 2008 Elsevier Ireland Ltd. All rights reserved.

Stimulus-preceding negativity (SPN) is an event-related potential
(ERP) that appears to be associated with anticipation. The SPN can
be recorded from the human scalp when subjects anticipate the
occurrence of a relevant stimulus, such as a feedback stimulus about
task performance. The SPN starts to develop a few seconds before
stimulus onset, and its amplitude gradually increases along with
the onset of a stimulus that reflects the anticipatory state of a sub-
ject. The Tilburg University group first began to study the SPN [21],
aiming to reveal the existence of an anticipation component in the
late wave of the contingent negative variation (CNV), which itself
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relates to motor preparation and anticipation. Thereafter, many
studies have been conducted that were intended to reveal the func-
tional significance of the SPN [5,13–15]. Such investigations are
recognized as crucial in cognitive neuroscience, given that the SPN
is related not merely to the perceptional anticipation process, but
also to an emotional anticipation process [15]. Unlike other slow
cortical potentials (such as the CNV and the readiness potential
(RP)), the SPN is characterized by right hemisphere preponderance,
regardless of the responding hand [21]. It is well known that the SPN
shows the dominant amplitude at the right frontotemporal area,
when the SPN precedes a feedback stimulus conveying information
about task performance [21].

Although the right hemisphere preponderance is observed in
many SPN studies, the underlying physiological mechanism behind
the right frontotemporal dominance is still unclear. Concerning the
physiological sources of the SPN, Böcker et al. [2] assumed that the
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