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Sehr geehrte Damen und Herren,

in dem oben genannten Promotionsverfahren wird die Annahme der Dissertation

Mechanisms of sensory attenuation and enhancement in auditory and tactile perception

von den Berichterstattenden Prof. Dr. E.  Zimmermann und Prof. Dr. C. Bellebaum beantragt. Sie kann
zusammen mit den Gutachten in der Zeit

vom 02.07.2026 bis 13.07.2026

eingesehen werden. Bitte wenden Sie sich zur Einsicht an das Promotionsbüro (promotionmnf@hhu.de).

Einsprüche gegen diese Dissertation können nur zwei Tage nach der vorgenannten Frist
geltend gemacht werden. Erfolgt kein Einspruch, so gilt die Dissertation als angenommen
(§ 7 Ziffer (5) PO).

Sofern die Dissertation angenommen wird, findet die mündliche Prüfung am

16.07.2026 um 10.30 Uhr

im Raum 23.02.00.63 statt. Als Prüferinnen bzw. Prüfer sind vorgesehen:
Prof. Dr. S. Becker, Prof. Dr. U. J.  Bayen und Prof. Dr. J. Musch.

Die Öffentlichkeit ist bei der Befragung zugelassen.

Mit freundlichen Grüßen
im Auftrag

Daniela Schleiffer



Mechanisms of sensory attenuation and enhancement in auditory and tactile perception 
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Summary  

Humans are exposed to a multitude of stimuli in their daily lives. To be able to discriminate 
between different incoming stimuli, theories have proposed the phenomenon of sensory 
attenuation, suggesting that self-generated stimuli are perceived differently from similar 
externally generated ones. According to prominent approaches, this effect is based on efference 
copies of motor commands that are only available to the person performing the action. These 
efference copies are used in forward models, in which the predicted and the actual sensory 
outcome are compared and, in case of a match, attenuated. However, these approaches have 
recently been challenged by studies that also found attenuated perception without the 
involvement of self-generated actions. In addition, some studies failed to find attenuation 
following self-generated stimuli and instead reported enhanced perception. In this dissertation, 
the role of active movement was investigated in comparison to passive but temporally predictable 
movement. Furthermore, the seemingly opposing findings of attenuation and enhancement were 
examined by using different stimulus intensities.  

Study 1 revealed that the effects of sensory attenuation and enhancement in the auditory domain 
depend on stimulus intensity. Quiet tones tended to be enhanced, whereas louder tones were 
perceived as attenuated, resulting in a regression-to-the-mean pattern. It was further shown that 
this perceptual mean can be shifted by adapting participants to either loud or quiet contexts. 
When unexpected intensities were presented, participants showed stronger attenuation or 
enhancement in the direction of the adapted context. Moreover, this regression effect was also 
observed in conditions without participants’ actions but with visual cues that rendered the tone 
temporally predictable. In Study 2, the reported origins of the regression effect in Study 1 were 
investigated to examine why prediction or self-generation of a stimulus leads to perceptual biases 
rather than increased precision. It was found that the involvement of predictive cues or actions 
draws attention away from the perceived stimulus. This form of distraction increases uncertainty, 
resulting in a stronger regression toward the mean. Study 2 showed that prediction per se is not 
the crucial factor underlying auditory regression effects but may rather constitute one source of 
diverted attention that gives rise to this pattern. In Study 3, the role of predictability compared to 
action was investigated in the tactile domain. Participants moved either actively or passively 
along a trajectory that ended at a position in which self-touch was induced. After finding no 
differences in the perceived intensity between active and passive conditions, the passive 
conditions were further examined regarding different aspects of predictability. After 
experimentally excluding visual and (spatio-)temporal predictability as well as the sense of 
agency, proprioceptive predictability emerged as the crucial factor. It was further shown that 
proprioceptive predictability can be used to recalibrate the perception of self-touch. Specifically, 
even when the position of touch delivery was shifted away from the touched finger, attenuated 
perception was still observed, suggesting that participants’ representation of their arm in space 
had been recalibrated.  

In summary, auditory attenuation and enhancement can be understood as facets of a regression-
to-the-mean pattern that arises due to a lack of attention caused by self-generation or predictive 
cues. Tactile attenuation of self-touch appears to result from proprioceptive predictability and 
can be recalibrated. Future research should investigate the regression effect in the tactile domain, 
as well as the role of attention in this modality, and examine parallels and differences between 
behavioral and neurophysiological findings across both modalities. 


