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ANALYSES EXCLUDING CHILDREN WITH OBSTRUCTIVE SLEEP APNEA 

(OSA) 
To verify whether the above correlations were not produced due to impaired learning 

specifically within the OSA (n = 4) subgroup, we performed the same analyses based on the 

data of the primary snoring subgroup only (n = 23). 

Declarative memory (story recall) 

Slow wave sleep (SWS) spectral power within the delta range showed a positive 

correlation with evening story recall (r = .62, p = .002, Fig. S1A), whereas a negative 

correlation was found within the theta band (r = −.67 p = .001, Fig. S1B). All other frequency 

bands showed non-significant (ps > .45) correlations with the evening score. No significant 

correlations were found between spectral power measures (all ps > .52) and overnight 

memory consolidation (i.e., the change in performance from evening to morning). 

 

Fig. S1. Correlation between SWS delta (A) and theta (B) power spectrum and immediate 

(evening) story recall performance in the primary snoring subgroup 

To control for the confounding factor of age that might influence both memory 

performance and SWS, we conducted a regression analysis with evening (immediate) story 

recall performance as the dependent factor, and age and SWS delta spectral power as 

separately entered independent variables. In the first model, performance in story recall was 

significantly associated with age (Std. beta = .58, p = .005). In the second model, age (Std. 

beta = .39, p = .024) and delta power (Std. beta = .53, p = .004) were both significant 

predictors of immediate story recall. We conducted the same regression analysis with 



evening story recall performance as the dependent variable, and age and SWS theta spectral 

power as separately entered independent variables. In the final model, age was not 

significantly associated with story recall performance (Std. beta = .22, p = .13), but theta 

power remained a significant predictor (Std. beta = .−56, p = .005). Both delta and theta 

power increased the explained variance of evening recall beyond the explained variance of 

age. 

Non-declarative memory (ASRT) 

SWS spectral power measures were not associated with the statistical learning score in 

the evening (based on the last, fifth epoch) (all ps > .57) or in the morning session (all ps > 

.19) in terms of ACCs. Moreover, spectral power measures were not associated with memory 

consolidation (all ps > .19) of statistical learning indexed by overnight change in ACCs. 

Similarly, no significant correlations emerged between statistical learning performance in 

the evening (all ps > .54) or in the morning session (all ps > .08) in terms of RT. Spectral 

power measures were not associated with memory consolidation (all ps > .31) indexed by 

overnight change in RT. 

Unlike statistical learning, SWS spectral power measures were associated with general 

skill learning in case of ACCs. Similarly to story recall, SWS spectral power in the delta range 

showed a positive correlation with the average ACCs (averaged across high- and low-

frequency triplets) assessed in the evening (based on the last, fifth epoch, r = .59, p = .004), 

whereas a negative correlation was found with theta band power (r = -.47, p = .03). All other 

frequency bands showed non-significant (ps > .12) correlations with the average ACCs 

measured in the evening session. Similarly, although stronger correlations were found 

between the morning ACCs and band-wise spectral power measures (delta: r = .82, p < .001; 

theta: r = −.70, p = .001; all other ps > .33). No significant correlations were found between 

spectral power measures (all ps > .51) and overnight change in average ACCs (i.e., 

consolidation of general skill learning). 

In case of general skill learning indexed by averaged RTs for high- and low-frequency 

triplets, no significant correlations emerged between skill learning and spectral power (all ps 

> .25). Neither we found significant correlations between the overnight RTs change and 

spectral power measures, although delta (r = .04, p = .08) and theta (r = −.44, p = .05) band 

power correlated with overnight change on a trend level (all other ps > .58). 



Similarly to story recall, we controlled for the confounding factor of age that might 

influence both memory performance and SWS. First, we conducted a regression analysis 

with average evening ACCs as the dependent factor, and age and slow wave delta spectral 

power as separately entered independent variables. In the first model, ACCs were 

significantly associated with age [Std. beta = .48, p = .023; Adj. R2 = .20, F(1, 20) = 6.10; p = 

.023]. In the second model, the influence of age remained significant (Std. beta = .38, p = 

.05), but delta power was not a significant predictor (Std. beta = .24, p = .24) of ACCs [Model: 

Adj. R2 = .40, F(2, 21) = 7.92, p = .003]. We conducted the same regression analysis with 

average evening ACCs as dependent variable, and age and slow wave theta spectral power 

as separately entered independent variables. In the third model in which both age and theta 

spectral power were entered, neither age (Std. beta = .26, p = .29) nor theta power (Std. 

beta = −.39, p = .11) were significant predictors of ACCs [Model: Adj. R   2 = .26, F(2, 21) = 4.71,  

   = .022]. 
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