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Introduction
• Single pulse transcranial magnetic
stimulation (TMS) can induce auditory and
somatosensory perception, and can be
painful.
• Auditory masking with noise and over-theear protection has been proposed to reduce
auditory perception of the TMS “click.”
• Foam has been proposed to reduce both
auditory perception of the “click” and scalp
feeling.
• Predictability and saliency may have an
impact on aspects of sensory perception.
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We quantify perceptual consequences of
auditory masking, foam, and unjittered ISI
timing during TMS to DLPFC at 120% RMT.
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• (A) Auditory masking
• (B) Foam masking
• (C) Predictable ISI

• We applied
single pulse
TMS at 120%
RMT to left
DLPFC (80
trials).
• Perceptual
reports of
loudness of
the TMS
“click” and
intensity of
scalp
sensation
followed each
condition
• Vertex N100P200 was
quantified
using LMFA
area under the
curve (ROI:
C1, Cz, C2,
FC1, FCz,
FC2).
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• (A) Perception of loudness and scalp
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sensation shown as a % of rating after
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unasked condition, and pain ratings (B).
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We find that masking reduces perception
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of loudness and sensation.
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• (C) Perception with foam masking, as a %
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of unmasked, and pain ratings (D). No
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effect on loudness perception, scalp
• Regressions between perception and
feeling, or pain.
P200 LMFP AUC (A-C). We find a
• (E) Perception with predictable ISI, as a %
relationship between perception of pain
of unmasked, and pain ratings (F). No
and vertex P200 (C), which is stronger for
effect of loudness perception, scalp feeling
subjects who report high pain (D).
or pain.
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• Correlation matrix of perceptual ratings
and vertex N100-P200 LMFP area under
the curve. We find a relationship between
N100 and P200, and between pain and
P200.
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Conclusions
• Auditory masking protocols reduce perception of sound and
sensation, but not pain.
• Foam has no effect on perception of loudness, scalp feeling, or
pain.
• Unjittered ISI has no effect on perception of loudness, scalp
feeling, or pain.

In an unmasked condition:
• There is an insignificant relationship between loudness
perception and N100/P200
• There is a correlation between pain and P200.
• Regression analysis shows that pain may be contributing
to the P200, particularly for subjects who report pain > 2
on a 0-10 scale.
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