
No change in individual alpha peak frequency

Discussion

No change in oscillatory power in theta, alpha, or beta frequencies

Heartbeat Evoked Potentials (HEP) in Atrial Fibrillations Patients Dataset

Preprocessing No difference in 1/f slope in Atrial Fibrillation patients
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- Atrial fibrillation (AF) is one of the most common cardiac rhythm disorders

- Heartbeat Evoked Potentials are reduced in patients with Atrial Fibrillations (Kumral et al., 2023)

- In the same dataset, we hypothesized increased inhibitory activity, reflected by steeper 1/f slope and 
  increased alpha power as well as reduced individual alpha peak frequency could 
  explain the reduced HEP amplitude.

 

- 56 Atrial Fibrillation & 56 healthy control

  matched for age, sex, and body mass index

- 20 min resting EEG

- 32 channel EEG, 1 channel ECG

- Cardiac & eye artefacts removed using ICA 

- Autoreject for bad epoch removal

- Visual inspection based bad channel removal

- PSD fitting using specparam (Donoghue et al., 2020):

  1-45Hz, no knee, same for EEG and ECG

Kumral et al. (2022)

Kumral et al. (2022)

1/f Exponents

Control Atrial Fibrillation
AF - Control

T-values

Individual Alpha Peak Frequency

Control Atrial Fibrillation
AF - Control 

T-values

Individual Alpha peak frequency (IAF) was calculalted based on the 1/f corrected 
spectra in the 7 - 14 Hz range.  No significant difference between the groups 
could be observed.Cluster based permutation t-test, p > 0.05. Topoplots indicate 
the average IAF.
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- AF Patients have lower HEP amplitudes than control, potentially indicating altered brain-
body interactions. 

- We did not find any evidence for alterations of the 1/f exponents, or changes in periodic 
power in the theta, alpha, and beta frequency range or individual alpha peak frequency.

- While we find no group differences, the different  features could still be related to HEP 
amplitudes, which remains to investigated. 

-These results are in contrast to our hypothesis and previous literature, which observed 
"increased activity in the lower frequency bands (δ and θ waves) and significantly 
decreased activity in the higher frequency bands (α and β waves)" (Bao et al., 2025).

- While our sample size and demographics are comparable to previous literature i.e. 112 
subjects vs. 120 and median age 72 vs. 71 years in Bao et al. (2025), clinical 
characteristics might be different. Since our sample was derived from a population based 
study, the patients might overall be more comparable to healthy control than subjects 
recruited from clinics.
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Theta, alpha, and beta power was calculalted based on the 1/f corrected 
spectra.  No  difference between groups could be observed for any of the 
frequency bands. Cluster based permutation t-test p > 0.05. Topoplots 
indicate the average power across indicated Hz ranges.

ECG PSD

No significant difference in ECG 1/f slopes between the groups (t-test,  p = 0.16,  t 
= 1.41). Shadows around lines reflect standard error of the mean

Pz-electrode EEG PSD

No significant difference in 1/f slopes between the two groups. Cluster based 
permutation t-test, p > 0.05. Examplary power spectrum including 1/f fit from the Pz 
electrode. Shadows around lines reflect standard error of the mean.


