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Background
Very preterm infants often have delayed establishment 
of full oral feeding, a rate-limiting step for discharge, 
prolonging hospital stay.

Results

Contact information

To evaluate the effect of standardized patterned 
somatosensory oral stimulation on transition to full oral 
feed (FOF) and on length of stay (LOS) in very 
preterm infants.
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Study Design:  Prospective multicenter randomized 
controlled trial (RCT)
Study Centers: 
• Santa Clara Valley Medical Center, San Jose, CA
• Children's Hospital at Montefiore-Weiler division, 

Albert Einstein College of Medicine, Bronx, NY
• Pediatrix Medical Group, North Central Baptist 

Hospital, TX
• Cook Children’s Medical Center, Fort Worth, TX
• Children's Hospital at Montefiore-Wakefield 

division, Albert Einstein College of Medicine, Bronx, 
NY

Subjects:
Preterm infants born at 26 0/7 to 30 6/7 weeks 
gestation. 
Exclusion criteria:
Chromosomal abnormalities or major birth defects, 
surgical NEC, vocal cord paralysis, neonatal seizures, 
meningitis, infants who are taking oral feeds at the time 
of enrollment. 
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Results
Study Procedure:
• Infants were enrolled when tolerating 120/kg/day of 

enteral feeds.  
• Non-nutritive suck assessments were performed 

weekly after enrollment.  
• Study interventions were initiated between 30 

0/7wks to 32 6/7 weeks post menstrual age.  
• Standardized advancement of oral feedings 

attempts were initiated at 32 0/7 weeks PMA (Lau 
et al, 2002).

Study Intervention:
The study intervention (Barlow et al, 2008) was 
performed during a tube (gavage) feeding session up 
to 4 times per day, over a 10-14 day period with total 
of 30-40 training session per patient. 
• NTrainer group - Patterned oral somatosensory 

stimulation was provided using the NTrainer
System® (Innara Health, Olathe, Kansas) 
consisting of 3 alternating 3-minute sessions of 
stimulation separated by 5.5 min sessions of no 
stimulation.  

• Control group – Sham stimulation was provided 
using non-pulsatile pacifier.

Demographics:

Exaggerated
For viewing

y Provides a patterned 
somatosensory 
stimulation through a 
pulsatile pacifier 
y Repeating 

patterns of nipple 
pulses

y 6 pulses 1.8 Hertz, 
2 sec pause, 275 
um nipple 
distortion

y Entrains rhythmic, 
natural non-nutritive 
suck (NNS).

Data Analysis:
• The outcomes were compared between the 

experimental and control groups using Wilcoxon 
rank sum test, t-test, chi-square or Fisher’s exact 
test as appropriate

• Censoring: Days and PMA to FOF data was 
censored for those who died, did not reach FOF 
before discharge or transferred to another facility 
(n=13). LOS and PMA at discharge date was 
censored for those infants who died or were 
transferred to another facility (n=8).  

Outcomes:

Mortality, Morbidities and Growth Velocity:

• Patterned and frequency-modulated oral 
somatosensory stimulation is safe and more effective 
than regular pacifier in promoting feeding 
development in very preterm infants. 

• It enables very preterm infants to achieve the 
milestone of independent oral feeding at 35 weeks 
PMA, comparable to the time course of normal 
development in an in utero environment.

• It significantly shortens length of NICU stay, allows 
early reunion of infants with their families, minimizes 
the risk of potential iatrogenic complications, and 
decreases medical costs. 

• The therapeutic effect was only observed in the more 
mature subgroup, possibly demonstrating a 
gestationally-dependent period for targeting 
acquisition of oral feeding skills

• A better understanding of how gestational age, 
chronological age and clinical status interact with the 
critical period of oral feeding development can further 
improve our ability to effectively utilize feeding 
entrainment in clinical practice.

• The impact of these beneficial effects on long-term 
feeding behavior and neurodevelopmental outcome 
remains to be studied.

This study would not have been possible without  the extreme 
dedication of NICU families, OT/PT staff, RNs, physicians; the 
dedicated research team at all centers. 
This study was funded by Innara Health, Olathe, Kansas.  
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