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Background: The autonomic nervous system (ANS) is important for successful fetal to neonatal 
transition. Since the ANS is maturing during the fetal period, premature birth results in a 
newborn with an immature ANS which then undergoes maturation in the vastly different extra-
uterine milieu. 
 
Objective: To evaluate ANS development in preterm infants over a wide range of birth 
gestational ages. 
 
Design/Methods: We performed a prospective study of ANS maturation in preterm infants at 
Inova Hospital, Fairfax, VA from May 2017 to May 2019. Infants were enrolled within 96 hours of 
birth or prior to birth. Eligibility included: birth gestational age 23 1/7 - 35 6/7 weeks, admission 
to the NICU, and no genetic conditions. Infants with medical complications of prematurity 
including surgical NEC or PDA treatment, grade IV intraventricular hemorrhage, or death were 
excluded. Preterm infants were divided into birth gestational age groups: group 1 (≤29 weeks), 
group 2 (30-33 weeks), and group 3 (≥34 weeks). ECG data was analyzed for heart rate 
variability (HRV) metrics in time and frequency domains weekly from birth to NICU discharge. 
Sympathetic tone was characterized by low frequency (LF), normalized LF (nLF), alpha 1, and 
root mean square 1 (RMS1) and parasympathetic tone by high frequency (HF) and normalized 
HF (nHF). Alpha 2 is neither sympathetic nor parasympathetic. Median regression was used to 
model the slope of ANS maturation among the 3 groups and evaluate for a difference between 
groups at term equivalent age (TEA; >36 weeks or final recording).  
 
Results: One-hundred infants with a median (IQR) birth gestational age of 31.9 (28.7-33.9) 
weeks were enrolled. Thirty-five were in group 1, 40 were in group 2, and 25 were in group 3. 
Duration of NICU was longest in group 1 (87 [63-107] days) and shortest in group 3 (12 [10-19] 
days), which correlated with the number of recording sessions. HRV metrics differed between 
groups at the first recording: Alpha 1, RMS1, RMS2, nLF, LF, and HF were lowest in group 1 
and highest in group 3, while alpha 2 and nHF were highest in group 1 and lowest in group3 at 
the first recording. However, there was no difference in the slope of HRV metric trajectories over 
postnatal age. At TEA, there was no difference in HRV metrics between groups.   
 
Conclusions: By term equivalent age, autonomic tone is comparable for infants born across a 
wide range of birth gestational ages. In the absence of significant medical complications of 
prematurity, modern approaches to neonatal care may contribute to the maturational trajectory 
seen in these cases. 


