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RELATED TO SLOW-WAVE SLEEP IN EARLY CHILDHOOD
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Introduction: In early childhood (3-5  years), naps comprise part 
of children’s 24-hr sleep. Naps support some types of learning 
(declarative, emotional), enhancing children’s ability to correctly 
identify previously seen items. During this time, children’s ability 
to form precise memories also improves, likely due to ongoing 
hippocampal development and maturation of processes allowing 
for pattern separation. Whether naps support the ability to form 
precise memory representations, allowing children to discriminate 
between previously seen vs. similar but novel items, is unclear. 
Here, we used a mnemonic similarity task to examine whether 
daytime naps support children’s recall of specific images more so 
than a period of wake. Further, we tested whether this nap-related 
improvement persists across overnight sleep. We hypothesized 
that task improvement would be associated with slow-wave sleep 
(SWS), as this stage has been shown to support episodic memory 
in preschool-aged children.
Methods: Participants (N=7, 4 females, Mage=56.1 mos) en-
coded items in the morning, verbally categorizing each image as 
something they would find “inside” or “outside”. They recalled 
items at three time points: immediately following encoding, after 
their nap/wake period, and the following morning after overnight 
sleep. Recall involved being shown a single image and responding 
whether it had been previously seen or not. Recall items included 
targets, foils, and lures. PSG was recorded during the nap and over-
night sleep bouts.
Results: When controlling for age, children forgot fewer target 
items following a nap than a comparable period of wake (p=.05). 
Following a nap and overnight sleep, children also exhibited mar-
ginally less forgetting of target items than following a period of 
wake and overnight sleep (p=.102).  Lure discrimination index 
(LDI; false alarm lures minus false alarm foils) did not differ be-
tween nap and wake conditions. Change in target recall following 
the nap was associated with SWS% during the nap (r=.96, p=.01), 
but not nap duration (p=.27).
Conclusion: Napping supported children’s ability to recall target 
items, but not to correctly reject lures, suggesting naps’ benefit to-
wards more generalized memory. Nap SWS% was associated with 
less forgetting of target items, supporting its role in hippocampal-
dependent memory consolidation. Analyses of overnight sleep 
data and inclusion of more participants may help better elucidate 
the relationship between preschool children’s sleep and memory 
development.
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Introduction: Improvements in working memory (WM) are associ-
ated with increased vagal autonomic activity during sleep. Sex hor-
mones, which fluctuate across a menstrual cycle,  influence sleep, 

autonomic activity, and cognitive performance. Given this complex 
interaction, we examined whether the relation between WM im-
provement and autonomic activity across a night of sleep was 
modulated by menstrual phase.
Methods: Twenty-five healthy female participants with natural, 
regular menstrual cycles (age = 28.14 ± 4.41 years) were enrolled. 
We employed a within-subject design to investigate the role of 
menstrual phase on autonomic activity and sleep-dependent 
working memory improvement. All participants completed two 
in-lab visits, with one visit during their low hormones phase (LH: 
0 to +2 days from the start of  menses) and one visit during their 
high hormone phase (HH: +1 to +4 days from the start of  ovu-
lation). We measured WM with the Operation-Span Task at 9PM 
and 8AM. Participants’ overnight sleep was monitored with EEG 
and ECG. We measured parasympathetic activity using the high-
frequency heart rate variability (hfHRV) and the root-mean-square 
of  successive differences between normal heartbeats  (RMSSD). 
We used linear-mixed effect models and Pearson’s r.
Results: No differences in WM were found between menstrual 
phases (all ps > .223). Interestingly, however, HRV during NREM 
positively correlated with WM improvement in LH (hfHRV: 
r =  .329, p =  .093; RMSSD: r =  .327, p =  .096), but not during 
HH (hfHRV: r = -.197, p = .355; RMSSD: r = -.179, p = .402). The 
differences between correlations were significant (hfHRV: p = .038; 
RMSSD: p = .045).
Conclusion: Prior meta-analysis revealed greater vagal auto-
nomic activity during LH (menses), compared with other 
phases. Though we didn’t replicate this finding, we did show 
a significantly stronger relation between vagal autonomic ac-
tivity and overnight WM improvement during this low hormone 
phase. Our results suggest that menstrual phase shifts the reli-
ance of  sleep-dependent WM improvement to vagal autonomic 
mechanisms.
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Introduction: Sleep slow oscillations (SOs, 0.5-1.5 Hz) can be clas-
sified on the scalp as Global, Local or Frontal, where Global SOs 
are found in most electrodes within a short time delay and gate 
long-range information flow during NREM sleep. In this study, 
we estimate the current density within the brain that generates a 
Global SO, to evaluate which sub-cortical structures are involved 
in Global SO dynamics. We then train multiple machine learning 
algorithms to distinguish between Global SOs and other SO types, 
and probe variance of Global/non-Global SO profiles within and 
across subjects.Sleep slow oscillations (SOs, 0.5-1.5 Hz) can be 
classified on the scalp as Global, Local or Frontal, where Global 
SOs are found in most electrodes within a short time delay and gate 
long-range information flow during NREM sleep. In this study, 
we estimate the current density within the brain that generates a 
Global SO, to evaluate which sub-cortical structures are involved 
in Global SO dynamics. We then train multiple machine learning 
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