
Introduction Methods

• Somatosensory processing in the brain 
entails a pathway through the brainstem, the 
thalamus the somatosensory cortices and 
higher order cortices. 

• At what stage the stimulus is perceived is a 
long standing question.

• Perceived near-threshold stimuli elicit the 
mid-latency event-related potential (ERP) 
N140, which is absent when the stimulus 
was not perceived. Earlier ERPs such as the 
P50, on the other hand, seem to encode 
physical features of the stimulus (Forschack 
et al., 2020; Schröder et al., 2021).

• A recent study shows that the neural 
correlates of mechanical and electrical 
stimulus perception might differ. The P50 
seems to encode perception itself instead of 
stimulus intensity and an additional neural 
correlate was found: the N80 (Förster et al., 
2025).

• Are these results replicable? What role does 
the force applied on the mechanical 
stimulator?  
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We conducted an EEG experiment applying near-threshold stimuli in a detection 
paradigm. Each participant underwent two sessions with either mechanical or electrical 
stimulation. Each session contains 8 blocks. Per block we started with a threshold 
assessment followed by the main task (~9 min). Each block included 7 intensity levels.
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Trial sequence 
Additional 
Measurements
● Electrocardiography
● Respiration
● Finger weight on 
stimulator (force)

2 Intensity Effect 

 Effect of intensity level at channel CP4

Effect of finger force during mechanical stimulation

3 Detection Effect
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Analysis pipeline

Linear mixed model: 
Mixed modality
amplitude ~ modality * detection * intensity_level + (1|sub) + (0+block|sub)
Mechanical
amplitude ~ detection * intensity_level + force + (1|sub) + (0+block|sub)
Electrical
amplitude ~ detection * intensity_level + (1|sub) + (0+block|sub)

Statistics
perceived ~ intensity + force + block + (1 | sub)

The effect of intensity was as expected 
significant (β=0.458, p<0.001), due to the 
experimental design.

The effect of force was significant 
(β=0.051, p<0.05). This implies the usage of 
force as a predictor in further analyses.

Statistics
LMM by timewindow
Mechanical, 50-60ms: Significant effect of 
intensity (β=0.0847, p<0.05)
Electrical, 50-60ms: Significant effect of 
intensity (β=0.0653, p<0.01)
All other effects were not significant.

LMM combined with cluster-based permutation
No significant cluster found for intensity.

Statistics
LMM by timewindow
Mechanical, 80-90ms: Significant effect of 
detection (β=-0.377, p<0.001)
Mechanical, 140-150ms: Significant effect of 
detection (β=-0.625, p<0.001), and the interaction 
of detection and intensity (β=-0.1160, p<0.05).
Electrical, 80-90ms: Significant effect of detection 
(β=-0.359, p<0.001), and the interaction of 
detection and intensity (β=-0.078, p<0.05).
Electrical, 140-150ms: Significant effect of 
detection (β=-0.641, p<0.001), and the interaction 
of detection and intensity (β=-0.154, p<0.001).

LMM combined with cluster-based permutation
Significant clusters are indicated as shaded area.

−0.05 0.00 0.05 0.10 0.15
Time (s)

−0.3

−0.2

−0.1

0.0

0.1

0.2

0.3

µ
V

2

3

4

5

6

−0.05 0.00 0.05 0.10 0.15
Time (s)

−0.6

−0.4

−0.2

0.0

0.2

0.4

0.6

µ
V

2

3

4

5

6

CP4

2 3 4 5 6
Initensity (intensity_level)

−0.1

0.0

0.1

0.2

0.3

0.4

0.5

E
R

P
 A

m
pl

itu
de

 (
µ

V
)

modality

elec

mecha

Pre-processing Linear mixed 
model fitting

Cluster-based 
permutation test

- The stimulus intensity has an effect on the P50 amplitude in both modalities when testing
  timepoint specific, in alignment with previous studies using electrical stimulation 
  (Forschack et al., 2020; Schröder et al., 2021).
- Unlike Förster et al. (2025) we do not find a significant effect of stimulus detection on the P50
  Amplitude. The reason for this could be due to differences in the experimental task or analyis.
- Even though the force that is applied by the subjects’ finger significantly affects detection, 
  it does not have a significant effect on the P50 amplitude. 
- We find a significant cluster for both N80 and N140 for mechanical and electrical stimulation. 
  Whereas the mechanical condition shows two separate clusters, there is only one extended 
  cluster in the electrical condition. To further investigate the difference in processing between
 the two modalities, a source reconstruction is conducted as a next step.
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