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Sleep and wakefulness are parts of circadian rhythms and play a crucial role in our daily life. Human be-
ings can be categorized into early(EC), intermediate(IC) or late(LC) chronotypes based on their individual
circadian cycles that correlate with their individual disposition of sleep and wakefulness [1]. Alterations in
the time-domain of neural cortical structures underlying these chronotype-specificities have been neglected
entirely thus far and are the scope of this study. In more detail, we aim at investigating the spatio-temporal
dynamics of brain activation sequences in 43 subjects by means of a conflict-processing task (Fig. 1).
After source analysis, the multivariate (space and time) MEG data from 12 (EC), 12 (IC) and 19 (LC)
are analyzed using spatio-temporal cluster permutation tests to extract the spatio-temporal profile of signifi-
cantly active brain regions. Cluster-based permutation testing addresses not only the multiple comparisons
problem (MCP) in multivariate statistical analysis but also increases the reliability by taking spatially or tem-
porally clustered information into account. The MCP is due to a large number of statistical comparisons
(e.g., sensor-time pairs) that impedes to control for the so-called family-wise error rate (FWER) [2]. A non-
parametric cluster level permutation test addresses the MCP by estimating the significance-level by means
of a Monte Carlo statistics, i.e. by randomly mixing and permuting the signal from different experimental
conditions among individual chronotype groups and in-between two different groups of chronotype. Using
the above approach, we hypothesize i) to identify the spatial and temporal clusters of brain activity across
different conditions of conflict processing and ii) to determine differences in the spatio-temporal dynamics
among different chronotypes (EC vs LC).

Fig. 1. Conflict processing paradigm. During congruent condi-
tions (LL, RR) the placement of the arrow was the same as the
arrow direction was pointing to, while during incongruent con-
ditions (LR, RL) the placement and pointing direction of the
arrow was different. Subjects were asked to indicate the direc-
tion of the arrow utilizing a left or right key press, respectively.
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