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Results
iRBD is recognized as a risk factor of synucleinopathies (e.g. PD, 
DLB, MSA; a-syn)

Conversion markers identified on the EEG signal
• iRBD vs controls: ↑ theta spectral power in temporal and 

occipital regions1,2,3 , but other studies report conflicting 
results4,5 à Interest in gaining a better understanding of 
differences in spectral power.

Rhythmic and arhythmic properties of the EEG signal
• There’s a lack of agreement regarding markers extracted from 

spectral power analyses. 
• Both properties (i.e. rhythmic and arhythmic) are simultaneously 

present in the signal and could reflect different information
• The removal of the arhythmic component could identify the 

physiologically relevant rhythmic signal. 

Relative spectral power
• Replication of previous findings from cross-

sectional studies1,2,3,7, i.e. slowing of the EEG in
posterior regions

Slope of the aperiodic component
• This measure extracted from the EEG signal has

recently been linked to the E:I ratio in animal
models8.

• Thus, the higher occipital slope value in the
iRBD+ group could potentially reflect disruption
in the excitation / inhibition balance with an
increased inhibition.

• Potential explanation of the EEG slowing in early
neurodegeneration

Residual spectral power
• The persistent slowing in occipital theta

spectral power validates that this finding
emerges from true rhythmic activity and should
be further corroborated with anatomical data in
these patients

• The difference in frontal beta1 residual
spectral power was unexpected and
demonstrate the addition in the arhythmic
component removal. There is evidence of cortical
thinning and abnormalities in frontal areas of
iRBD patients.

• Significant differences in the delta spectral
band must be interpreted with carefulness à
when modeling the regression estimating the
arhythmic component, power in the delta band
(Hz < 4) is not well represented as it does a
plateau that escapes the 1/f curve.

Overall, our results suggest a slowing of the
EEG in occipital regions that persists after
the removal of the arhythmic component in
the signal. This could reflect an
electrophysiological evidence of early
neurodegeneration in iRBD+ patients.
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O2:  iRBD+ > iRBD-, t(81) = 3.02, 
p < .05

(1) Fantini, M., Gagnon, J.-F., Petit, D., ..., Montplaisir, J. (2003). Annals of 
Neurology, 53(6), 774–780. 
(2) Massicotte-Marquez, J., Decary, A., Gagnon, J.-F., ..., Montplaisir, J. 
(2008). Neurology, 70(15), 1250–1257. 
(3) Iranzo, A., Isetta, V., Molinuevo, J. L., ..., Santamaria, J. (2010). Sleep 
Medicine, 11(6), 534–539. 
(4) Bang, Y. R., Jeon, H. J., Youn, S., & Yoon, I.-Y. (2017). Neuroscience 
Letters, 637, 64–69. 
(5) Sasai, T., Matsuura, M., & Inoue, Y. (2013). Sleep, 36(12), 1893–1899.
(6) Donoghue, T., Haller, M., Peterson, E. J., ..., Voytek, B. (2020). Nature 
Neuroscience, 23(12), 1655–1665. 
(7) Rodrigues Brazète, J., Gagnon, J.-F., Postuma, R. B., ..., Montplaisir, 
J. (2016). Neurobiology of Aging, 37, 74–81. 
(8) Gao, R., Peterson, E. J., & Voytek, B. (2017). NeuroImage, 158, 70–78.

Slope of the aperiodic component

Residual spectral power

Delta*:
iRBD+ < iRBD- in frontal, central and 
temporal (p < .05)

Theta:
iRBD+ > iRBD- in occipital (p < .05)

Beta1:
iRBD+ > iRBD- in frontal (p < .01)

Relative spectral power

Theta:
iRBD+ > iRBD- in temporal (p < .05) and 
occipital (p < .01)

Beta2:
iRBD+ < iRBD- in temporal (p < .05)

Participants
36 iRBD+ (25M/11F)
47 iRBD- (37M/10F)
+: converters
-: still iRBD Neurological evaluation

Neuropsychological evaluation

Resting-state EEG 1h after lights ON

Polysomnography full-night recording

Group Age (Normal / MCI) Mean follow-up 
(years)

iRBD+ 67.81 ± 7.340 21/15 3.83 ± 2.34*

iRBD- 65.53 ± 7.089 30/17 5.91 ± 2.77*

*p < .05

Data analysis:
Spectral power over 4s epochs
- Regions: frontal, central, parietal, 

temporal, occipital
- Spectral bands: delta (0.5-4 Hz), theta 

(4-7 Hz), Alpha (8-13 Hz), beta1 (14-22 
Hz), beta2 (23-32 Hz)

Arhythmic component
- 1/f regression curve computed in log-

log space (see introduction)
- Establish the cut-off to identify the 

rhythmic component per spectral bands

Hypotheses:
(1) The slope of the arhythmic component will be different in 
regions where groups show differences in “standard’” spectral 
power
(2) Analyses of the residual spectral power will demonstrate 
differences in posterior regions has they will measure the true 
rhythmic activity

Objective: Conduct spectral power analyses by removing 
the arhythmic component of the EEG signal to compare 
the residual spectral power in iRBD patients who did 
(iRBD+) or didn’t (iRBD-) convert towards an a-syn.

Statistical analysis:
• Mixed-model ANOVA (bands x regions) for relative spectral power 

and residual power differences
• Permutation test with a pixel-based correction for slope value 

differences across all electrodes (1500 permutations) 

SLOPE

SPECTRAL RESIDUALS


