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HEPs are altered in iRBD during wakefulness, but not during NREM and REM sleep 

To corroborate the relevance of the left lateralization for the interaction Group X wake-sleep 

stage (i.e., effect on F3 for the difference in HEP amplitude between iRBD and controls during 

wakefulness), we computed additional analyses by investigating the HEP amplitude for a left 

cluster (F3, C3) and for the right cluster (F4, C4). Our results showed a significant interaction 

Group X Wake-sleep stage, over the period 320-450ms after the R-peak for the left cluster. 

No significant interaction was observed for the right cluster. 

 

 

Periods of apnea and hypopnea 

 

 

Table 1. Number of events of apnea and hypopnea. The number of apnea and hypopnea events is not 

significantly different between the two groups. The Apnea-Hypopnea Index (AHI) is also not different between the 

two groups. P-values are obtained from a Welch t-test.     

 

HEP – Main effect of wake-sleep stages  

 

 
 

Table 2. Significant cluster showing a modulation of HEPs amplitude as a function of sleep. The table 

indicates the periods during which a main effect of sleep was observed, for each electrode separately. 
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HEP amplitudes are reduced across wake-sleep stages  

 

 
 

Figure 1. HEP modulation across sleep-wake stages. A. HEPs on electrodes F3, F4, C3, and C4 during 

wakefulness (red), NREM (green), and REM (blue). HEP amplitude is significantly reduced during NREM and REM 

sleep stages compared with wakefulness. The horizontal black line indicates the period with a significant main 

effect of sleep (p-values < 0.05, FDR-corrected) obtained through linear mixed models. Continuous lines represent 

the group means, and shaded areas represent the 95% CI. B. Mean HEP amplitude over the period showing a 

significant main effect of sleep. Post hoc analyses showed a significant difference (p-value < 0.05) between 

wakefulness and sleep stages, and between sleep stages. Each dot represents a subject; the larger dot represents 

the mean with the 95% CI. C. ECG amplitude. We did not observe any significant difference (p-values > 0.05; FDR-

corrected). 
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Heart rate variability (HRV) 

 

 
 
Table 3. HRV metrics by group and sleep stage. IBI = inter-beat interval; RMSSD = root mean square of 

successive differences; SDNN = SD of NN intervals; SDSD = SD of successive differences; pNN50 = % successive 

NN differences >50 ms; LF = 0.04–0.15 Hz power; HF = 0.15–0.40 Hz power; TP = total power (0.003–0.40 Hz); 

pLF, pHF = LF and HF as % of (LF+HF); LF/HF = ratio. Values are median (interquartile range, Q1–Q3). 

 

 

 
 
Table 4. Permutation repeated-measures ANCOVA for HRV metrics. P-values from permutation tests. pFDR = 

FDR-adjusted across HRV metrics.  

 


