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Introduction: Given the cognitive performance impairment following acute sleep deprivation and the role of nasal
breathing on the neuronal activity in various brain regions, in this study, the effect of nasal breathing on individuals'
cognitive performance in the numerical stroop test (NST) and the resting activity of the default mode network
following one night of incomplete sleep deprivation were examined.

Methods and Materials: In this study, 23 male and female volunteers underwent electroencephalography (EEG)
and NST on the first day, and their data was considered as the baseline performance. They were then asked to sleep
from 3 a.m. to 7 a.m. in the next 24 hours and stay awake for the rest of the time. EEG and NST were recorded 24
hours later. Before performing the NST, the control group breathed normally, but in the treatment group, the volunteers
performed nasal breathing for 2 minutes before starting the NST.

Results: One night of acute sleep deprivation increased the error rate (P<0.01) and reaction time (P<0.05) in the
normal breathing group, but no significant difference was observed in these variables compared to the baseline day in
the nasal breathing group. Additionally, nasal breathing increased the power and functional connectivity of different
regions of the default mode network, particularly in higher frequency bands (in the gamma range).

Conclusion: The present study shows that nasal breathing reduces error rates and decision-making time in
individuals with acute sleep deprivation, playing a role in improving cognitive performance in these individuals. Nasal
breathing may activate neuronal activity in brain regions involved in cognitive functions related to the numerical
stroop test.
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