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Problem 
Late preterm infants are often considered and treated as functionally mature at birth.  Research 
has proven the late preterm infant has a higher risk of morbidity and mortality in comparison to 
infants born at term (completion of 37 weeks gestation).  The aim of this study was to compare 
complications of late preterm infants prior and following the implementation of the late preterm 
care guideline. 
 
Methods 
A retrospective chart review was conducted of infants born at The Medical Center of Aurora to 
identify specific complications following birth of the late preterm infant (infants born at 35 0/7 to 
36 6/7 weeks gestation).  Comparisons of complications by frequency distribution were 
examined for a 6-month period before and again after institution of the late preterm care 
guideline. 
 
Results 
In a sample of 85 late preterm infants (52 pre/33 post-implementation) variables included gender, 
gestational age, weight, ethnicity, weight for gestational age, hypoglycemia, hyperbilirubinemia, 
hypothermia, respiratory distress (oxygen requirement), feeding difficulty, length of stay, and 
admission to the Neonatal Intensive Care Unit (NICU).  Frequency distributions of morbidity 
values revealed a 4% improvement in normoglycemia, an 18% decline in hyperbilirubinemia as 
well as an 8% decrease in oxygen need.  There was a minimal increase (0.6, 2.5%) of 
hypothermia and feeding difficulties that may have been due to enhanced monitoring and 
subsequent early intervention.  The post implementation group also revealed a significant 
decrease in length of stay and NICU admission by 7-9% respectively. 
 
Conclusions 
Early and enhanced interventions by implementation of the late preterm guideline have generally 
proven to benefit care of the late preterm infant.  The minimal increase in hypothermia and 
feeding difficulty may have been due to enhanced monitoring and intervention.  Further studies 
to refine late preterm care protocols will help to increase quality of care as well as decrease in 
overall costs of the late preterm infant population. 
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Implementation of a Late Preterm Infant Protocol 

The goal of every pregnancy is the delivery of a healthy full-term infant.  However, an 

increasing number of infants are born prior to the completion of 37 weeks gestation. Infants born 

between 35 0/ 7 and 36 6/7 weeks gestation are considered late preterm. Of the 3,953,590 infants 

born in 2011, 8.28% or 327,357 were considered late preterm (Hamilton, Martin, & Ventura, 

2012).    

The late preterm infant, although often similar in weight and size to the term infant, is 

physiologically, metabolically and neurologically immature (Shapiro-Mendoza, 2009). They are 

often lacking the self-regulatory ability to successfully adapt to the extra-uterine environment 

(National Perinatal Association, 2010). These infants are often treated by parents, caregivers, and 

medical professionals like their mature term counterparts.  Late preterm infants have a higher 

morbidity and mortality when compared with term infants. The morbidity rate for the late 

preterm infant approximately doubles for every week that the infant is born before 38 weeks 

gestation: 38 weeks: 3.3%; 37 weeks 5.9%; 36 weeks 12.4%; 35 weeks25%; 34 weeks 51.2% 

(National Perinatal Association, 2010).  They have a higher neonatal (0-28 days of life) death 

rate than their term counterparts and are four times more likely to die in the first year when 

compared to a term infant (Teune et al., 2011). They are also at increased risk for cerebral palsy, 

mental retardation and have an increased risk of encountering difficulties in school (Teune et al., 

2011).  They experience higher rates of hypoglycemia, hyperbilirubinemia, thermal instability, 

respiratory problems and feeding difficulties in the first few days of life, which often result in 

longer lengths of stay and re-hospitalization within the first few years of life (Boyle, 2013).  

Hyperbilirubinemia is the most common reason for readmission in the immediate newborn 
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period for the late preterm infant (Bhutani, 2006).  Respiratory and gastrointestinal issues 

account for over half of the readmissions within the first year (Boyle, 2013). 

Late preterm infants in the United States showed an increased average hospital stay of 8.2 

days versus 2.2 days in their term counterparts and that they had a ten fold higher cost of care at 

$26,054 compared to $2061 (McLaurin, 2009).  In Canada, the mean total cost of health care for 

the late preterm infant in the first two years was almost double that of a term infant and almost 

46% greater in the third year of life (Berard, 2012).  With the increased cost and significant 

economic burden to society and families, a growing body of research suggests that the mortality 

and morbidity of the late preterm infant has been underestimated (Kramer, 2000;284(7)).  

Reorganization of resources and the creation of specific policies tailored to this population to 

address the need for more enhanced assessments and physiologic monitoring is necessary. 

Significance 

 The National Perinatal Association in collaboration with many other organizations and 

experts developed evidence based multidisciplinary guidelines from a 2010 summit to guide the 

evaluation and approach to care for these infants.  This set of guidelines not only provides 

guidance for the the immediate newborn period but includes transitional, short and long term 

follow up care. The guidelines are further divided into four sections addressing: 1) stability, 2) 

screening, 3) safety, and 4) support for the preterm infant.  The goals of these guidelines are to 

increase the uniformity of care given to the late preterm infant in the attempt to reduce the 

morbidity and increase survival for this vulnerable population (National Perinatal Association, 

2010). Because these infants so closely resemble their term counterparts, they are often mistaken 

for smaller versions of a term infant with only minor problems. Research over the past few years 

has revealed that these infants have a unique set of problems that require the same skill and 
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complex care that can match many other preterm infants in the NICU (National Perinatal 

Association, 2010). Some of these immediate problems include: hypoglycemia, 

hyperbilirubinemia, hypothermia, respiratory distress, and feeding difficulties. There is also a 

risk of long term neuro-developmental difficulties that these infants encounter. Identification of 

these problems faced by the late preterm infant have only recently been addressed through the 

developoment of evidence based care guidelines, which provide invaluable service to physicians, 

nurses, midwives, ancillary members of the healthcare team, and also the parents and familes of 

these infants.  The level of care required by these infant’s should include enhanced ongoing 

assessments of their physiologic status and timely interventions to prevent permanent 

consequences of the complications of being late preterm.  The care given to these infant’s should 

be initiated and directed by clinicians within their scope of practice that should be family-

centered, developmentally appropriate and incorporate the families cultural preferences (National 

Perinatal Association, 2010). 

Problem Statement 

 Caring for the late preterm infant can be challenging for both the healthcare staff and 

parents. When delivered before the end of the third trimester, these infants face special 

challenges due to the incomplete inutero growth and maturation of physiologic systems. During 

the third trimester, these infants should be continuing to undergo further brain maturation, lung 

development and increased body mass and weight. In caring for this special population as though 

they were term, we do a disservice to the infant, their families and society when we ignore the 

implications of their early arrival and fail to address the challenges that they face.  By identifying  

the LPI’s early onset increased risk for hypoglycemia, hyperbilirubinemia, hypothermia, 
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respiratory distress and feeding difficulties, nursing can potentially decrease the morbidity 

associated with this population through changes to protocols in caring for these infants. 

Purpose 

 The purpose of this project was to conduct a retrospective chart review to identify the 

prevalence of complications during the period of  hospitalization immediately following birth. 

The complications included documentation of hypogylcemia, hyperbilirubinemia, hypothermia, 

respiratory distress and feeding difficulties in infants born 35 0/7-36 6/7 weeks gestation. Also,  

LOS and NICU admission were noted. This retrospective review then examined the impact of 

implementation of a late preterm protocol on the above conditions to evalutate whether the 

protocol decreased complications experienced by the late preterm infant in our population (See 

Appendix A).  

Literature Review 

Pathophysiology of the Pre-term infant 

             A review of current literature for the late preterm infant revealed that there is an 

emerging consensus that the late preterm infant requires specialized care during the first few 

days after delivery and beyond.  The late preterm infant experiences a unique set of difficulties in 

the transition to extrauterine life that may not be readily apparent to parents and caregivers.  

 Born too Soon: The Global Action report on preterm birth addresses the significant adverse 

effects of prematurity and it’s global impact.  This report identifies the major gaps in care 

provided for the late preterm infant at the community level.  Although progress is being made in 

the reduction of maternal and childhood deaths after the first year, reduction of neonatal deaths 

has been slower to occur.  This report synthesizes the statistics into an action plan to assist in the 

reduction of neonatal deaths due to prematurity ("Born too Soon: The Golbal Action Report on 
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Preterm birth," 2012).  The report examines different interventions to prevent some of the 

common complications of the late preterm infant: hypoglycemia, hyperbilirubinemia 

hypothermia, respiratory distress, and feeding difficulties.  

Potential Complications of the Late Preterm Infant 

         Late preterm infants require more focused nursing care than full term infants.  They need 

more close observation of their clinical condition, including monitoring of vital signs and 

laboratory data reflective of basic adaptive processes.  Current research suggests that there is an 

increased risk of complications during the first 48 hours of life and that these risks should not be 

underestimated (Cooper, 2012).  By understanding the unique health care needs of this 

population, nurses can remain vigilant to the often times sublte signs of challenges that these 

infants face during the transitional period.  A high percentage of LPI experience hypoglycemia, 

hyperbilirubinemia, temperature instability, respiratory distress, and feeding difficulties.   

            Hypoglycemia. Hypoglycemia is a common problem encountered by the LPI.  Low 

glycogen stores and their immature metabolic pathways contribute to the increased risk for 

hypoglycemia (National Perinatal Association, 2010). Glycogen stores increase rapidly in the 

fetal liver after 36 weeks gestation therefore putting the LPI at increased risk for hypoglycemia. 

Due to immature compensatory mechanisms that protect the brain from periods of 

hypoglycemia, the LPI is at significant risk of brain injury and adverse long term developmental 

outcomes (Jorgensen, 2008).  Maternal factors such as gestational diabetes or pre-exisiting 

diabetes, pregnancy induced hypertension, maternal obesity and tocolytics used to prevent 

preterm labor may contribute to hypoglycemia.  Frequent feedings and monitoring of glucose 

levels is required to maintain glucose homeostasis.  
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Hyperbilirubinemia. Hyperbilirubinemia in the LPI can develop from a delay in 

bilirubin metabolism and excretion due to the immaturity of the hepatic bilirubin conjugation 

pathway.  This may also be exacerbated by decreased intake due to poor feeding.  Bilirubin is the 

yellow pigment in the skin that results from the breakdown of RBC’s. Jaundice is the clinical 

presentation of hyperbilirubinemia. Bilirubin, at high enough levels, can cross the blood brain 

barrier causing acute bilirubin encephalopathy or kernicterus, a disabling neurologic sequelae of 

hyperbilirubinemia (Jorgensen, 2008).  These risks are increased for the late preterm infant due 

to the immaturity of the blood brain barrier and lower circulating bilirubin-binding albumin 

concentrations. Careful evaluation of bilirubin levels is required so treatment with phototherapy 

can be implemented to prevent kernicterus.  Peak bilirubin levels are delayed  in the LPI, 

occuring at 5-7 days of life versus day 3-4 in a term infant.  This often requires following 

bilirubin levels after discharge from the hospital. Nursing can play a role in educating the parents 

of the importance of frequent feedings and by assessing the infants hydration status through 

weight and outputs and monitoring of bilirubin levels.   

Hypothermia. Almost one third of late preterm infants experience some form of 

temperature instability (Cooper, 2012).  The late preterm infant has decreased stores of brown fat 

utilized in thermogenesis, an important mechanism of heat production in the newborn.  Brown 

fat storage begins in utero between 26-30 weeks gestation and continues for 3-4 weeks after birth 

(Blackburn, 2007).   They also have increased heat loss due to their greater surface area-to-mass 

ratio.  Nursing can promote temperature homeostasis in the LPI by adjusting bathing protocols to 

allow for additional time before bathing and promoting skin to skin with the mother.  Skin to 

skin promotes improved temperature stability, increased breastfeeding success and decreased 

incidence of hypoglycemia (Ludington-Hoe, 2011).   
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Respiratory Distress. Subtle signs of respiratory distress can occur during the first few 

hours of life and require close observation and immediate intervention. 29% of LPI versus 4% of 

their term counterparts experience grunting, flaring, tachypnea and retractions and the 

requirement of supplemental oxygen during the transitional period (Cooper et al., 2012).  

Respiratory distress can occur due to immature lung development as lung development of the 

terminal respiratory sacs and alveoli maturation continues through 34 to 36 weeks gestation.  

Many LPI have decreased levels of surfactant, having missed the surge in surfactant production 

that occurs around 34 weeks gestation, potentiating the need for supplemental oxygen and 

possible mechanical ventilation. Other common causes of respiratory distress in late preterm 

infants include transient tachypnea of the newborn, and persistant pulmonary hypertension 

(Vachharajani & Dawson, 2009).  

Feeding difficulties. The Late Preterm infant is at risk for feeding difficulties because 

they may have less stamina, less coordination of suck and swallow and may not suck as 

vigorously. Mother’s of late preterm infants require more nusing intervention with these feeding 

challenges whether the infants are formula or breast fed.  With an increasing incidence of 

breastfeeding in the LPI, it is very important for the nursing staff to work in tandem with 

lactation specialists to faciliate the process and success of breastfeeding the LPI (Cooper, 2012). 

These infants often encounter decreased milk transfer due to their decreased muscle tone, 

ineffective latch and decreased stamina at the breast (National Perinatal Association, 2010).  This 

may lead to a decreased milk supply for the mother due to inadequate emptying of the breast. 

The frequent feedings necessary for the LPI may contribute to maternal fatigue and without 

support may compromise the success of breastfeeding. The feeding difficulties of the LPI may 

contribute to or exacerbate hypoglycemia and hyperbilirubinemia. 
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Apnea of Prematurity. Incomplete neurologic development of the brainstem respiratory 

control center can also contribute to the immature control of breathing leading to apnea. Apnea is 

defined as a cessation of breathing for greater than 20 sec (American Academy of Pediatric, 

Committee onFetus and Newborn, 2003). Maturation of this control center helps to ensure lung 

volume control, laryngeal reflexes and chemical control of breathing and sleep mechanisms. The 

reported incidence of apnea in the late preterm is 4-7% and is greater than the 1-2% observed in 

the term population (Vachharajani & Dawson, 2009). This disorder can precipitate an admission 

to the NICU. The late preterm infant is also at increased risk for sudden infant death syndrome 

when compared to the term infant.     

Neuro-developmental. The late preterm infant is also at risk for long term 

neurodevelopmental delays, disabilities and behavioral disorders.  These disorders can also occur 

as a result of hypoglycemia and/or hyperbilirubinemia. Fifty percent of the fetal brain cortical 

volume occurs between 34 and 40 weeks gestation (National Perinatal Association, 2010).  

Studies have shown that this  growth may be altered with preterm delivery (Jorgensen, 2008). 

The increased risk to the late preterm infant is supported by multiple studies.  A Florida study 

compared infants 34-41 weeks gestation and found that the late preterm group had an increased 

risk of neurodevelopmental delays when compared to the term population of infants (Morse, 

Zheng, Tang, & Roth, 2009). In another retrospective cohort study from California, the late 

preterm infant was three times more likely to have a diagnosis of cerebral palsy and 

developmental delays (Petrini & McCormick, 2009). These finding may have economic 

repercussions correlating late preterm delivery and neurologic insult resulting in increased 

community resources required to educate and care for this population longterm. 
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Emerging research suggests that all risks and complications of the late preterm infant 

have yet to be identified, and all those that have been identified are poorly understood and 

addressed (Boyle, 2013).  As a medical community, we are doing a disservice to these infants, 

their families and society by not addressing their specific needs at birth.  More research and 

identification of associated complications and development of protocols to address the special 

and specific needs of the late preterm infants is required. Only then can we piece together the 

complicated puzzle of the late preterm infant. We know the LPI has a special set of risk factors 

that can contribute to their morbidity. By establishing prevention tactics of these known risk 

factors through routine care and evidence based practice protocols, can we avert the elevation in 

documented morbidities of the LPI population? This project addresses this question in attempts 

to solidify the new LPI protocol, an evidence based practice study. 

      Theoretical Framework 

Description of Theory             

             The theory of health promotion guided this research project.  The middle range theory of 

health promotion is based on Levine’s Conservation Model of Nursing.  Levine’s model provides 

the framework for the “wholeness” of an individual.  The model has four environments, an 

internal environment involving the pathophysiologic function, and three external, the 

preconceptual, operational, and conceptual environments of an individual.  The preconceptual 

external environment describes the area of the world that a person is able to engage with.  The 

operational environment decribes the areas that may affect the person without their knowledge 

and the conceptual environment is reflective of a person’s cultural, spiritual beliefs, traditions 

and values.  The premise of Levine’s theory is that a disruption in any of the environments 

creates a challenge that leads to disruption in the wholeness and health of  the individual 
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(Mefford, 2004). Adaptation is the ability of an individual to change to fit the environment in 

which they are surrounded.  In Levine’s theory, adaptation is the bridge to allow the transition to 

another environment without disrupting the person as a whole (Levine, 1996).  The goal of the 

adaptive change is to preserve the individuals health and wholeness (Schaefer & Pond, 1991).  

Application of Theory 

           The theory of health promotion based on the conservation model can be applied to the 

care of the late preterm infant.  With this theory, preterm birth may be viewed as a disruption in 

the intrauterine environment where the infant was well suited, as compared to the extrauterine 

environment where the infant was not well suited due to immature physiologic systems 

(Mefford, 2004). This extrauterine environment disrupts the “wholeness” of the infant by placing 

stressors on his/her immature physiology, unlike the intrauterine environment that was 

supportive for his/her gestational age.  The late preterm infant is physiologically immature.  The 

respiratory system is at risk for incomplete development and the necessity of mechanical 

intervention.  The immaturity of the central nervous system affects not only breathing but the 

coordination required to ingest nutrients leading to potential compromise in the ingestion of 

nutrients.  Nursing can address this disruption by providing appropriate care to decrease potential 

compromise to the respriatory system during the period of transition.  They can employ clinical 

assessments to determine when an infant has reached a developmentally approriate age to begin 

oral feedings and can minimize adverse physiologic effects of hypoglycemia and hypothermia 

through nursing interventions designed to minimize stress on the preterm infant. 

           The preconceptual environment encompasses the sensory response to the surrounding 

environment.  The late preterm infant is greeted with a multifaceted sensory overload at birth.  

While the uterine environment was fluid filled, dark, warm and quiet, the infant is now met with 
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bright light, cold temperatures, loud noise and noxious painful stimuli.  Nursing interventions to 

decrease stimulation and provide developmentally appropriate boundaries for the infant assist in 

restoring wholeness to the infant (Mefford, 2004). 

            The operational environment refers to the physical effects of the environment that are not 

perceived by the infant.  This refers to the environment that is potentially hostile to the immature 

infant (Mefford, 2004).  The uterus was protective from microorganisms and the placenta 

provided nutrients for the infant.  The infant’s immature systems are now exposed to 

microorganisms and that places the infant at risk for developing sepsis and with the abrupt 

removal of nutrients from the placenta at delivery, this leaves the infant vulnerable to the effects 

of hypoglycemia and the possible neurologic sequelae of low glucose levels.  Nursing can assist 

to restore the infant’s wholeness through careful monitoring of the glucose levels and providing 

adequate nutrition in the absence of the placenta.   

          The conceptual environment encompasses the emotional, psychological and spiritual 

influences on the infant’s wholeness (Mefford, 2004).  A complete and functional CNS is 

required to process information from an emotional, psychological and spiritual persepective.  

The immature neurologic function of the preterm infant’s brain is at risk for potential for damage 

during this critical time.  Nursing strategies for preserving CNS function through close 

observation of vital signs and providing temperature and glucose stability, aids in the restoration 

of the infant to a whole state.  

This research study incorporates the framework of the health promotion model by  
 
examining the nursing care given to the late preterm infant through the utilization of  
 
evidence based protocols to decrease the occurance of common complications observed in this  
 
population and potential interruption in the wholeness of the preterm infant and the family unit. 
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Methods 

Research Design 

             The design of this study was to conduct a retrospective chart review to identify the 

complications suffered by the late pre-term infant, the length of stay, and if there was a need for 

a NICU admission.  Specific complications identified included documentation of: hypoglycemia, 

hyperbilirubinemia, hypothermia, respiratory distress, and feeding difficulties for infants born at 

35 0/7-36 6/7 weeks gestation. These complications were documented during the period of 

hospitalization immediately after birth.  The retrospective review examined the impact of a late 

pre-term protocol implemented on the above conditions and evaluated whether or not the 

protocol decreased the identified complications experienced by the late preterm infant.   

Sample and Setting 

                This study was conducted on infants born at 35 0/7-36 6/7 weeks gestation at The 

Medical Center of Aurora, Aurora, Colorado during the hospitalization period immediately 

following birth.  Charts were examined from October 2011-March 2012, six months prior to the 

implementation of the late pre-term policy and then again with the same parameters of infants 

born October 2012-March 2013, six months after the implementation of the late preterm policy.   

Ethical Considerations 

              Informed consent was not required since this was a retrospective chart analysis.  

Approval from the Investigational Review Board (IRB) was obtained from the The Medical 

Center of Aurora (TMCA), Aurora, Colorado.  Protection of information and data obtained from 

the charts was preserved and coded to avoid any violations of protected health information.  The 

benefit of the study for TMCA was comfirmation that the LPI policy was effective and aided in 

identification of areas of improvement for the policy. 
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Data Collection 

           The information was obtained from a retrospective chart review electronically by the 

Senior Clinical Analyst, CPN administrator for HCA-Continental Division.  Data was collected 

from infants born 35 0/7- 36 6/7 weeks gestation between October 2011-March 2012 and from 

October 2012-March 2013. Items collected included documentation of: hypoglycemia (plasma 

glucose values < 40mg/dl), bilirubin levels documented as abnormal for hours of life based on 

the Bhutani bilirubin nomogram, documented temperatures below 97.0 F, any oxygen 

requirements, any feeding difficulties, if the length of stay was > 72 hours, and if there was a 

NICU admission (Bhutani, Johnson, & Sivieri, 1999). 

Measurement 

  Parameters established for some of the aforementioned complications selected for 

analysis were taken from the AWHONN Late Preterm Infant Research-Based Practice Project 

and from the National Perinatal Association Multidisciplinary Guidelines for Late Preterm 

Infants (Cooper et al., 2012)(National Perinatal Association, 2010).  Only yes/no answers were 

used to document the presence of a complication, no numerical values were specified. Numerical 

values were used only to identify weight and gestational age. 

Data Analysis 

          Analysis of the data involved utilizing the SPSS program/ Version 21 for this descriptive 

study.  Frequencies were run on nominal and ordinal data and used to compare the data between 

the pre-implementation group and the post-implementation group. These tests produced 

percentage information allowing for a comparison. A limitation of this study was the uneven and 

relatively small sample sizes. The pre group had 52 patients as opposed to the post group which 
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only had 33 patients. Larger and more equitable sample sizes would yield more accurate results 

for this type of testing (Grove, Burns, & Gray, 2013). 

Results 
 
 A sample of 85 newborn infants between 35 0/7 to 36 6/7 weeks gestation were analyzed 

pre-implementation and post-implementation of a late preterm protocol to determine its efficacy. 

In the pre-implementation group there were 52 infants and 33 infants in the post-implementation 

group. Variables identified and measured included: gender, gestational age, weight, ethnicity, 

weight for GA, hypoglycemia, hyperbilirubinemia, hypothermia, respiratory distress/O2 

requirement, feeding difficulty, length of stay, and admission to the NICU. Of the samples, the 

majority of infants were male (52% and 55%) and had a gestational age of 36 weeks (65% and 

60%). The mean weights for the two groups were similar at 2633 and 2655 grams. Most infants 

were AGA (appropriate for gestational age) (81% and 82%).  Ethnicity was differentiated as 

Black, Hispanic, White, Asian or Other. More than half were either Hispanic or White in the pre-

group at 67%, while the post-group had the same percentage of Hispanics but a much higher 

percentage documented as Other. The “Other” category was included to catch less common 

ethnicities for our area such as Indian, South African, Iranian, etc.; however, many non- English-

speaking patients chose “Other” on their admission information for unknown reasons (see Table 

A1).  For hypoglycemia, hyperbilirubinemia, hypothermia, respiratory distress/O2 requirement, 

feeding difficulty, and the NICU admission variables, each was delineated as yes or no for 

documented occurrence (see Table A2). Lastly, length of stay was defined as <72 hours in the 

hospital versus >72 hours. Frequency distributions were used to illustrate the potential benefit of 

administering the late preterm protocol in relation to morbidity variables. 
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Discussion 

 For the most part, the majority of the variables studied implied positive consequences 

after institution of the late preterm protocol for the late preterm infant. Incidences of 

hypoglycemia fell by 4%. This result resembles those found in a Turkish study by Celik et al in 

2013 and the Canadian study by Kitsommart et al in 2009; that incidences of hypoglycemia fall 

with use of a LPT protocol (Celik, Demirel, Canpolat, & Dilmen, 2013)(Kitsommart et al, 2009). 

Decreased incidence was likely due to enhanced monitoring of glucose homeostasis and 

intervention with feeding regimens by the RN. Problems with associated hyperbilirubinemia 

decreased even more significantly by 18%, closely resembling the results published in an Italian 

study by Picone et al in 2010 (Picone & Paolillo, 2010). This result, too, was likely due to early 

and enhanced intervention in establishing successful frequent feedings and adequate hydration, 

as well as enhanced monitoring of bilirubin levels. The minimal increases in occurrence of 

hypothermia and feeding difficulties documented (0.6%-2.5%) could be explained by the 

enhanced monitoring of the LPI population with earlier identification and response to such 

transient problems. Ultimately, earlier identification and response to these variables allowed for 

the ultimate reduction in LOS >72 hours by 7% and reduction of admission into the NICU by 9% 

validating implementation of the LPI protocol (see Table A3). Further research is necessary to 

establish and fine-tune the advantages of LPI protocols to increase quality care for this 

population while decreasing overall costs. Neonatal nurse practitioners can continue to play a 

role in the development of such policies and research projects in efforts to benefit the overall 

care of the neonatal population, acting as mentor and liaison for those providing care and those 

managing care. 
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Appendix A 

 

Table A1 

Ethnicity Breakdown of Sample 

Pre‐Post Policy  Number  Percent 

Pre‐Black  9  17.3 

        Hispanic  14  26.9 

        White  21  40.4 

        Asian  1  1.9 

        Other  7  13.5 

Pre‐Total  52  100 

Post‐Black  7  21.2 

         Hispanic  9  27.3 

         White  4  12.1 

         Asian  3  9.1 

         Other  10  30.3 

Post‐Total  33  100 
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Pre/post  
Policy 

   No.    %    No.    %    No.    %    No.    %    No.    % 

Pre‐Yes  2  3.8  14  26.9  6  11.5  9  17.3  5  9.6 

Pre‐No  50  96.2  38  73.1  46  88.5  43  82.7  47  90.4 

Total  52  100  52  100  52  100  52  100  52  100 

Post‐Yes   0  0  3  9.1  4  12.1  3  9.1  4  12.1 

Post‐No   33  100  30  90.9  29  87.9  30  90.9  29  87.9 

Total  33  100  33  100  33  100  33  100  33  100 
  

 

Table A3 

Percentage Comparison of Length of Stay Between Pre-Implementation and Post-
Implementation of LPI Protocol 
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Appendix B 
 

LATE PRETERM POLICY & PROCEDURE 
 

 
Scope: 
 
Transition RN and Mom/Baby RN 
 
Purpose: 
 
To differentiate and address the special needs of the Late Preterm Infant. This policy should be 
considered in addition to the standards of care for the newborn infants. 
Definitions: 
Late Preterm Infant: an infant born at 35 0/7 — 36 6/7 weeks gestation by dates. Some infants 
born at 37 weeks gestation may be developmentally Late Preterm. Any baby born <35 0/7 weeks 
will be automatically admitted to the NICU, 
 
Background: 
 
The late preterm infant's size, mature appearance and initially stable condition in the delivery 
room may lead to classifying the late preterm infant as a normal newborn. However, biologically 
and developmentally, late preterm infants may be significantly less mature than their full term 
counterparts. The hospital stay for late preterm infants should be long enough to allow 
identification of early problems and provide the family with education about the Late preterm 
infant so they will be better prepared to care for their baby at home. 

 
1. Characteristics of the late preterm infant include: 

 
a. Lower birth weight 
b. Less body fat 
c. Lower glycogen stores 
d. Sleepier and with poorer state regulation 
e. Less oral motor tone/immature suck 
f. Delay in bilirubin metabolism 
g. Immature cardiorespiratory function 

 
2. Late preterm infants are at increased risk for the following: 
 

a. Neonatal depression 
b. Respiratory distress including RDS (Respiratory Distress Syndrome), TTN   
(Transient Tachypnea of the Newborn) and apnea 
c. Prolonged and complicated transition 
d. Temperature instability 
e. Hypoglycemia 
f. Jaundice and hyperbilirubinemia 
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g. Infection 
h. Feeding challenges including poor feeding, inadequate intake, breastfeeding 
failure and decrease in maternal milk supply 
i. Excessive weight loss 
j. Failure to thrive 
k. Respiratory instability in a car seat or other upright infant device 
1. Re-hospitalization 

  
Policy: 
 
 
1. Late preterm infants are determined by gestational dates unless there is a greater than 2 week 
discrepancy between dates and gestational assessment. Consultation with the physician and/or 
Neonatal Nurse Practitioner (NNP) may be initiated if a discrepancy exists. 

 
2. All late preterm infants are considered at risk infants. Transition will be a minimum of 6 hours 
and up to 1.2 hours if needed to stabilize. 
 
3. Care of the infant will be provided by the Transition RN. The infant is able to stay with 
mother during the transitional observation if the Transition RN determines the infant has normal 
vital signs and no respiratory distress. 
 
4. The Neonatal hypoglycemia policy is followed. Late preterm babies are considered at risk. 
 
5. Vital signs are taken every 15 minutes x 2, then every 30 minutes x 3, then hourly while in 
transitional care. Vital signs are taken every 3 hours when the baby is transferred to Mom/Baby 
care. 
 
6. Thermoregulation measures are done to ensure neutral thermal environment. Skin to skin is 
encouraged.  
 
7. Following the successful completion of transition and if no signs or conditions are present 
requiring admission to the NICU, the late preterm infant's care is managed by the Mom/Baby RN 
and will take place in the mother's room. 
 
8. Established Lactation policy does not usually apply to the late preterm infant. 
 
9. All breastfeeding mothers of late preterm infants will have a lactation consult ordered daily 
while hospitalized. 
 
10. Routine pumping by mother after each breastfeeding is initiated within 6 hours after birth and 
continued during hospitalization. 
 
11. L (Latch). A (Audible Swallowing). T (Type of Nipple). C (Comfort of Breast/Nipple). H 
(Hold or Positioning). (LATCH) Score is evaluated and documented initially every feeding. 
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Once the infant has acceptable LATCH scores, LATCH score is documented a minimum of once 
every shift. 
 
12. Test weights are done if appropriate and documented by RN. 
 
13. Bottle fed infants are fed every 3 hours. If not taking 10-15 mL every feeding, notify the 
physician and/or Neonatal Nurse Practitioner (NNP) for possible alternative feeding plan. 
 
14. Daily weight with percentage of weight loss or gain will be documented on the Newborn 
Daily Flow Sheet by the RN. 
 
15. Car seat pulse oximetry study is done prior to discharge for all late preterm infants. 
 
16. Parents are educated on the unique needs of the late preterm infant. 
 
17. Jaundice screen orders are followed per newborn admission order set. 
 
18. The Mom/Baby RN will use the Late Preterm plan of care form as a tool for RN-to-RN 
report. 
 
19. The following criteria is considered prior to discharge: 

a. Normal physical examination. 
b. Birth weight loss of no more than 7% (AWHONN guidelines). 
c. Normal vital signs during the preceding 24 hours. 
d. Total biliirubin below treatment level on the day of discharge. 
 

Successful feedings and demonstrated ability to coordinate feeding well with sucking, 
swallowing and breathing. 
Documentation of parental teaching/parental verbalization of ability to care for the baby at home. 
Documentation of information given to parents on the unique issues of late preterm infants. 
Identification of appropriate follow-up, preferably within 24 to 48 hours after discharge. 
Successful car seat study. 

 
Procedure: 
 
1. Perform a gestational assessment within 1 hour of age using an appropriate scoring tool 
(Dubowitz, Ballard). Compare to gestational age obtained from last menstrual period (LMP), 
estimated date of confinement (EDC) and prenatal ultrasound. Plot length, weight and occipital 
frontal circumference (OFC) on the validated growth curve and classify the infant as small for 
gestational age (SGA), average for gestational age (AGA), or large for gestational age (LGA). 
 
2. Indicate "Late Preterm Infant" on census board. 
 
3. When a minimum of 6 hours of transitional care is completed and the infant is stable, he/she is 
transferred to the Mom/Baby Unit. Stability is defined by temperature >97.8°F for at least 3 
hours in an open crib. Cardiovascular and respiratory stability with respiratory rate <60 breaths 
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per minute and no signs/symptoms of respiratory distress. The infant will also have 2 feedings 
with acceptable ac (before feeding) glucose screens. (Acceptable glucose screens as defined by 
the Neonatal Hypoglycemia policy.) 
 
4. Nutrition and Supplementation: 

a. Breastfeeding infants will breastfeed/attempt to breastfeed every 2-3 hours, limiting to 
10 minutes at each breast. 
b. Supplement breastfed infants with mother's expressed breast milk, donor breast milk 
(after maternal consent) and/or formula of choice. Physician or NNP to write order if 
changes in below supplementation plan are needed: 

i. 0 to 24 hours = 10 — 15 ml/feeding 
ii. 24 to 48 hours = 10 — 30 ml/feeding 
iii. >48 hours = 15 — 60 ml/feeding 

c. Breast feeding mothers will routinely pump after each feeding for 10-12 minutes 
during hospitalization. 
 

5. Car Seat Pulse Oximetry: 
a. All late preterm infants will be placed in their car seats for oxygen saturation 
monitoring for 1 hour prior to discharge. 
b. Passing criteria is oxygen saturation of greater than or equal to 90% without the use of 
positioners or props. 
 

6. Parental education is documented on the following: 
a. Signs of jaundice and why the late preterm infants are at increased risk. 
b. Signs of poor feeding and feeding plan for discharge. 
c. Signs of infection. 
d. Signs of respiratory illness. 
e. Signs of hypothermia and interventions to prevent hypothermia. 
f. Typical infant behavior and cues associated with the late preterm infant. 
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