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Introduction

EEG data acquisition & analysis

Statistical analysis & visualization

Maladaptive sensory gating (i.e., defective filtering-out of irrelevant information) at the level of
the thalamus is thought to be an underlying mechanism in persons with tinnitus [1].

128 channel active electrodes (actiCAP), sampling rate 1000 Hz, impedances ≤ 10 kOhms.

Extraction of peak amplitudes of TF3SF1 (40 – 80 ms) & TS1SF1 (90 – 130 ms) factor loadings in
the respective time windows per participant. Subtract the peak amplitude of S2 from S1 (i.e.,
difference scores, S2-S1). Multilevel modeling (repeated measure specified in random part) using
nlme [7].

This mechanism can be detected by reduced suppression of P50 and N100 in response to
(paired) repetitive auditory stimuli [2].
Sensory gating is assumed to be influenced by temporal manipulation of auditory sequences [1].

Preprocessing steps in EEGLAB [3] informed by Makoto’s preprocessing pipeline [4]:
downsampling (500 Hz), band-pass filtering (1 – 44 Hz), artifact subspace reconstruction (ASR) [5],
re-reference to average, ICA/PCA to reject artifacts based on eye movement, muscle activity, line
noise and channel noise.
Baseline correction and epoching (-50 ms – 150 ms)

Research Question
How does tinnitus influence sensory gating in temporally (un)predictable sound sequences?

Temporal-spatial PCA in EP toolkit [6]. Averaging on subject-level, (1) temporal Promax (oblique)
PCA, retain 6 factors based on parallel scree test, (2) spatial Infomax ICA on each temporal factor,
retain 6 factors.

Methods
Participants
Persons with tinnitus (n = 27) and without (n = 25), see Table 1 for more details.

Figure 3: Difference waves of EEG data, black stripes indicate the time windows. ISO =
Isochronous, RAN = Random, T = Tinnitus, C = Control.

Results
EEG task

Figure 2: (left) Temporal factor loadings. (right) EEG data at 58 ms (top) and108 ms (bottom) for
the isochronous S1 (Control group) to verify the topographic distribution of the first spatial
factor (SF1).

Conclusion
≈ P50 like component  Random pairs, overall reduced sensory gating versus isochronous pairs.
Older participants had overall reduced sensory gating.
Figure 1: Examples of the (un)predictable auditory oddball sequences. S = Standard, D = Deviant.

≈ N1 like component  Random pairs, overall reduced sensory gating.

TF3SF1 (≈ P50): significant differences
between conditions χ² (1) = 31.95, p <
0.0001 and (centered) age χ² (1) =
5.19, p = 0.0227. Reduced sensory
gating in RAN, b = 0.7, t(51) = 6.18, p <
0.0001 and reduced sensory gating
when older, b = -0.009, t(50) = -2.28, p
= 0.027.
TF1SF1 (≈ N1): significant effect
between conditions χ² (1) = 7.26, p =
0.0071. Reduced Sensory gating in
RAN, b = 0.21, t(51) = 2.76, p = 0.008.
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