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BACKGROUND

In resting-state functional MRI, global signal regression is often applied to remove physiological

noise from the BOLD time courses [1, 2]. Although many studies treat the global signal as a

non-neural confound, a recent study using electrophysiological and fMRI measures in primates

has shown that the global signal contains significant neural contributions [3]. In this study, we

used simultaneously electroencephalographic (EEG) and fMRI measures of resting-state

activity to assess the relation between the global signal amplitude and EEG measures of

vigilance in humans. The major findings are:

+ The amplitude of the global signal exhibited a significant negative correlation
with EEG vigilance across subjects and runs

* The caffeine-induced change in the amplitude of the global signal exhibited a
significant negative correlation with the associated change in EEG vigilance
across subjects
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Spectrograms were created using a short-time
Fourier transform with 4-term Blackman-Harris
window (1311 points, 5.24 s temporal width, and
65.7% overlap). - Relative amplitude spectra were
computed by normalizing each spectrum by the
“w square root of the the sum of squares across
frequency bins. A global relative amplitude spectrum
was created by taking the rms of the relative spectra
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The left panel of Figure 1 displays the global signal amplitude versus the EEG
vigilance measure (with motion amplitudes and heart rate covariates projected out
prior to display). A significant negative correlation (R=-0.5, p=0.02) was found, with
an increase in vigilance corresponding to a reduction in the global signal
amplitude.
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The left panel of Figure 2 displays the caffeine-related change in the global signal
amplitude versus the associated change EEG vigilance measure. A significant
negative correlation (R=-0.91, p=0.0002) was found, with a larger caffeine-induced
increase in vigilance corresponding to a larger reduction in the global signal
amplitude.

DISCUSSION

« The amplitude of the resting-state global signal reflects the vigilance state of the
subjects, with greater vigilance levels corresponding to lower global signal
amplitudes.

Our findings suggest that removing the global signal during pre-processing may
minimize the variability in fMRI connectivity measures that is due to differences
in vigilance across subjects and runs.
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