Do brain-body rhythms shape individual timing capacities?

The ability to successfully navigate in a dynamically changing environment relies on adaptive
mechanisms that allow humans to encode and predict the timing of external events. However,
humans vary in their capacity to adapt to change. It is therefore important to explain how
individual’s sub-second temporal sensitivity factors into behavior and aligns with specific rate
and variability in peripheral (breathing, heart rate) and neural brain rhythms. Rapid, precise, and
adaptive timing in this range is fundamental to neural and cognitive processes. However, the
very relationship between an individual’s timing capacity and its oscillatory peripheral and
neural signature(s) is yet to be determined. Consequently, the current project will use a
multimethod approach utilizing physiological, behavioral, and neuroimaging methods to
synthesize these aspects into an individual timing fingerprint.

The current research project will adopt a basic and potentially translational approach, and will
specifically examine the nature and contribution of cortico-subcortical structures in individual
timing (Criscuolo et al., 2022a; 2022b; Kotz et al., 2016; 2018; Schwartze & Kotz, 2013).

Analyses will focus on neural oscillations, and will assess the neural predispositions to sample
the acoustic environment and process temporal regularities. In particular, we expect delta-band
(1-3Hz) neural activity to internalize the timing of external events, and anticipate tone onsets
(Criscuolo et al., 2022a). Furthermore, we expect to observe a complementary role of low-beta
oscillations (Biau and Kotz, 2018) in the encoding of temporal regularities. Heart rate and
breathing rates will be investigated as potential modulators of brain rhythms.
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