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Objectives

Participants will be able to: 

1. Identify at least two etiologies of late preterm and early term births 

2. List at least two medical conditions impacting late preterm and early term 
infants

3. Select at least two methods of increasing collaboration between neonatal 
therapy and couplet care teams



Definitions

Week 0 34.0 36.6 37.0 38.6 39.0 41.6

Preterm Term Post Term

Late Preterm Early Term

National Institute of Child Health and Human Development (NICHD)



Incidence & Prevalence

• In the United States:
• Premature birth = birth before 

37 weeks of pregnancy
• In 2021, there were 383,979 

preterm births in the United 
States
• Preterm birth rate of 10.5%
• 1 in 10 babies is born early

www.marchofdimes.org/mission/prematurity-campaign.aspx

Martin, J., & Osterman, M. (2022)



Causes of Late Preterm Deliveries

• Maternal age at conception

• Multiples vs. Singleton births

• Inter-relation between Assisted Reproductive Technology (ART) and multiples

• Spontaneous labor, Premature rupture of membranes

• Increasing maternal medical conditions 

• Chronic hypertension, Gestational diabetes

• Placental/uterine conditions

• Placenta previa, placental accreta/increta/percreta, prior uterine health

• Increased fetal monitoring and surveillance

• Fetal/congenital anomalies

• Fetal growth restriction

• Rates of labor induction and cesarean delivery

Verklan M. T. 2009; Ramachandrappa, A. 2009; Engle, W. A. 2007; 



Developmental 
Considerations



The Great Pretenders!

They are treated like term infants due to 
their size, however their physiologic and 
metabolic immaturities places them at 

increased risk for a spectrum of morbidities 
and mortality when compared to the term 

infants.



Murray, D. (2015)





Tactile

Vestibular

Olfactory 
Gustatory

Auditory
• 18-35wks

Visual
• 38wks –Term

• alarms, CPAP, 
delivery room 
noises, voice

• lights, phototherapy

Neonatal Sensory Development
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Development of Oral Feeding



Turunen, Riikka. (2009). Systemic Inflammation in Preterm Infants



Adapted from Turunen, Riikka. 2009

An infant at 32-35wks GA is within the 
SAME STAGE OF LUNG  DEVELOPMENT as 

an infant at 28-32wks GA

Adapted from Moore and Persaud 2008

Alveolar phase 
continues through 

8yrs of age



Developmental Risk Factors

20-year follow-up of late preterm infants with no congenital anomalies

• Higher incidence of

• Cerebral palsy: Relative risk (RR) 2.7

• Mental retardation: RR 1.6

• Significantly increased psychological development problems, behavioral and emotional 
disturbances, and other major disabilities

• Late preterm compared to term births through kindergarten

• 36% higher risk for developmental delay or disability

• 19% higher risk for suspension in kindergarten

• Repeat study controlling for neonatal complications

• 35-36 week infants with admission to NICU had lower neurocognitive scores

• Late preterm without complications were similar to term counterparts

Morse SB 2009; Baron IS 2011; McGowan, J. E. 2011



Common Co-morbidities 
Impacting the Late 

Preterm and Early Term 
Infant



The Late Preterm Infant is At Risk For…

Oral Feeding

Hyperbilirubinemia

Temperature

Respiratory

Infection

Dehydration

Hypoglycemia

Caregiver 
Emotions & 

Expectations

Image by Ramya Kumar



The Snowball Effect

Oral Feeding

Hyperbilirubinemia

Temperature Respiratory

Infection

Dehydration

Hypoglycemia

Image by Ramya Kumar



Neuroprotective Strategies to Consider: 
Synactive Theory of Development

Self Regulation

Attention 
Interaction

State

Motor

Autonomic

Als, 1982



Neuroprotective Strategies to Consider

Environmental modification, Decreasing Sensory 
Input, Protecting Sleep for Energy Conservation

Skin to Skin Postural Support, 
Temperature Conservation

Holding, Containment
Purposeful Vestibular 
Input 



Neuroprotective Strategies to Consider:
Swaddled Baths in Couplet Care

Several studies have shown that neonates who 
received swaddle bathing vs. routine/conventional 
bathing exhibit:

• Stable temperature and cardio-respiratory 
parameters

• Improved state regulation and engagement
• Reduced physical and behavioral stress
• Improved ability to feed after the bath

Lee, J., & Lee, Y. 2021; Elsharkawy, A. H. 2022; Rudhiati, F. 
and Murtiningsih, M. 2022



Neuroprotective Strategies to Consider:
Oral Feeding Practices

VS

Feeder Driven
Decreased Postural Support

Poor State Regulation
Exacerbates the LPT cascade Infant Driven

Increased Postural Support
Appropriate State Regulation



Neuroprotective Strategies to Consider:
Breastfeeding Considerations

• Factors associated with prematurity are also 
associated with delayed lactogenesis
• Preterm delivery
• Diabetes, hypertension of pregnancy
• C/section delivery

• Oral feeding abilities of the preterm infant
• Unable to completely empty breast
• Decreased stimulation for mother’s milk 
production

• Risk of maternal-infant separation due to sepsis 
evaluations, IV infusions, and phototherapy

Academy of Breastfeeding Medicine Protocol 
to Support the LPI 

• Parent education about cues and arousal

• Advocate for ad lib feedings with minimum of 8 
feeds in 24 hours

• Monitor weight loss closely, if >3% in 1 day or 
>7% in 2-3 days, intervene

• Thorough lactation evaluation

• Consider support through pumping, nipple 
shields, optimal flange fit etc
• Vigilant observation and support of the dyad by 
lactation specialists

Meier et al., 2007; Hallowell & Spatz, 2012; Raju et al., 2006



Discharge Readiness & Follow-Up

• Among newborns discharged early after vaginal delivery, late preterm infants were 1.5 times 
more likely than term infants to require subsequent hospital-related care and nearly twice as 
likely to be readmitted to a hospital in the first 28 days of life

• A large Kaiser cohort in 1998-2000 showed that readmission occurred in 4.4% of LPIs compared 
to 2.0% of term infants; 26% of the time this was due to poor feeding
• Other factors are jaundice and/or dehydration

• The AAP published newborn discharge criteria in 1995 and 2004, and a clinical report regarding 
LPI care in 2007. However, a subsequent study found that 40% of vaginally born LPIs are still 
discharged early, before 48 hours of age, in contradiction to the guidelines("Hospital stay for 
healthy term newborns," 2004)

Escobar et al., 2005; Tomashek KM et al.,2006; Engle et al., 2007; Goyal, N. K. 2011



Collaboration and Support Across the Care Team

• Availability of a pediatric therapy team

• Collaboration with nursing & medical team on 
mother-baby units

• Support through in-services, huddles, discharge 
resources

• Manageable referral criteria

• Building connections with lactation staff on mother-
baby units

• Access to/Knowledge of policies related to the late 
preterm infant

• NPA resource

• Awareness of how recommendations impact 
workflow

• Bite-sized changes

COMMUNICATION

COLLABORATION

AWARENESS



Collaboration and Support Across the Care Team

Phillips, R. M., et al (2013). Multidisciplinary guidelines for the care of late preterm infants.



Collaboration and Support Across the Care Team

Phillips, R. M., et al (2013). Multidisciplinary guidelines for the care of late preterm infants.



Take Home Considerations

• Healthy late preterm infants face a high risk for developmental delay and school-related 
problems through the first 5 years of life.

• Lung development does not stop at 34wks or at 37wks

• 50% of the cortical volume is laid in the last 6wks of gestation. The brain is experience 
dependent and the LPI has an immature nervous system.

• The preterm infant is more dependent, than the full term infant, on its environment to help 
support and maintain balanced equilibrium.

• Neuroprotective strategies used in the NICU can be generalized to mother-baby units

• Collaboration with staff in mother-baby units with a special focus on lactation specialists is a 
critical component in supporting the LPI

• Neonatal therapy teams can play a vital role in supporting the LPI and subsequent 
developmental outcomes after discharge. 



“I would much rather take care of a 
23weeker than a 36weeker…

The late preterm infant is just so 
unpredictable and hides under the 

guise of looking and acting 
older…until they don’t!”

Frequently mentioned by the care team
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