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Tracking Neural Variability and Inhibitory Control 
Across the Menstrual Cycle
Gabrielė Kukytė1, Monika Palaimaitė1, Ingrida Zelionkaitė1, Rimantė Gaižauskaitė1,  
Lauryna Filatovaitė-Vyčienė1, Ramunė Grikšienė1

1 	 Department of Neurobiology and Biophysics, Institute of Biosciences, Life Science Center, Vilnius University, 
Vilnius, Lithuania

Introduction. A growing body of neuroimaging research indicates that fluctuations in women’s 
sex hormones are linked to changes in neural functioning across the menstrual cycle. Hormo-
nal shifts may affect excitation–inhibition balance, affective processing, and cognitive perfor-
mance. One proposed mechanism is allopregnanolone, a progesterone metabolite that modu-
lates GABAergic transmission. By enhancing inhibitory neurotransmission and reducing neural 
excitability, it may contribute to variability in cognitive control. However, there remains a lack 
of densely sampled longitudinal data to reveal the dynamics of electrophysiological parameters 
across the menstrual cycle, mainly due to limited temporal sampling and insufficient hormonal 
confirmation.

Methods. To address this gap, the present study employed an intensive within-person longitu-
dinal case design to examine menstrual phase–specific changes in neural activity and inhibitory 
control in a healthy adult woman. Data were collected at six time points: the early and late follicu-
lar phases, ovulation, and the early, mid, and late luteal phases. Salivary samples were collected at 
each session to quantify progesterone and improve phase identification. Resting-state EEG (eyes 
open and closed) was recorded to assess alpha-band activity and the aperiodic slope as markers 
of global neural activity and excitation–inhibition balance. Inhibitory control and attention were 
measured using a Go/No-Go task assessing response inhibition and reaction times. The Barratt 
Impulsiveness Scale (BIS-11) and the Well-Being Questionnaire (WBQ) were administered dur-
ing early follicular and late luteal phases.

Conclusions. By combining dense temporal sampling, hormonal confirmation, and multi-
modal neurobehavioral assessment, this study provides a detailed within-subject characteriza-
tion of menstrual cycle–related variability in neural and cognitive functioning.
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