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In this project, we focused functional brain development in perinatal and

early infant periods. Functional near-infrared spectroscopy (fNIRS) was used to obtain time-averaged

ﬂhase differences between spontaneous oscillatory changes in oxy-Hb and those in deoxy-Hb. This
phase difference was referred to as hemoglobin phase of oxygenation and deoxygenation (hPod) in the
cerebral tissue of sleeping neonates and infants. We examined hPod in term, late preterm, and early
preterm infants and found that all groups of infants showed developmental changes in the values of
hPod from an in-phase to an anti-phase pattern. However, developmental changes in hPod in early
preterm infants precede those in late preterm and term infants at term equivalent age but then,
progress at a slower pace. This study suggests that hPod measured using fNIRS is sensitive to the
developmental stage of the integration of circular, neurovascular, and metabolic functions in the

brains of neonates and infants.
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