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Abstract
Background: Respiratory distress syndrome (RDS) is a common diagnosis for premature infants.  Nasal continuous positive airway pressure (NCPAP) is a mode of respiratory therapy frequently used in the treatment of RDS.  

Objectives: In March 2012, a new guideline was put into place for NCPAP use in the neonatal population at a large Midwestern hospital.  Previously any infant requiring NCPAP would be transferred to the level III Neonatal Intensive Care Unit (NICU).  The new guideline allowed infants greater than 30 weeks gestational age and greater than 1250 grams to be supported with NCPAP for up to eight hours in the special care nursery (SCN).  

The goals of this research were to determine if respiratory variables for neonates requiring NCPAP admitted to the SCN were acceptable; determine if length of stay was altered; based on the first two goals determine if safe effective care was provided without infant transfer.  

Methods: A chart review was completed to determine respiratory outcomes for inborn neonates cared for in the SCN or NICU with birth weight greater than 1250 grams for the last four years.  The first two years of data will be baseline data and the last two years will be post intervention data.  

Results: The rate of NCPAP at birth, the rate of intubation, and the length of stay were decreased in the post intervention sample.  The majority of infants required 8 or less hours of NCPAP.  The rate of pneumothoraces did not increase.  

Conclusions: Safe and effective care was provided in the SCN decreasing the need for transfer to the level III NICU for many of the infants in the post intervention group.



















Respiratory Outcomes in a Special Care Nursery After NCPAP Initiation  
[bookmark: C418009455671296I0T418009487037037]	Premature infants frequently suffer from respiratory distress syndrome (RDS), which is the result of surfactant deficiency.  Surfactant is an endogenous substance produced by cells in the lungs that reduces surface tension in the alveoli.  This decrease in surface tension helps prevent the alveoli from collapsing on expiration and aids in opening the alveoli on inspiration.  Nasal continuous positive airway pressure (NCPAP) is a mode of therapy utilized to treat RDS.  This positive pressure helps prevent the surfactant deficient alveoli from collapsing, aids in ventilation, and helps increase endogenous production of surfactant (Sekar & Corff, 2009). 
[bookmark: C418509474421296I0T418509502893519]	The utilization of NCPAP in neonatal medicine has been increasing in recent years.  In the level III neonatal intensive care unit (NICU) setting, NCPAP is often the first line of respiratory support.  Smaller and more premature infants are being treated with NCPAP instead of routine intubation and subsequent mechanical ventilation.  With the overall general increase in the use of NCPAP, an increase in the utilization of NCPAP has also been seen in the level II NICU setting (DiBlasi, 2009).  A level II NICU is also known as a special care nursery (SCN).  This project was developed as an evaluation of the practice change to determine if NCPAP initiation in a SCN was safe, effective, and whether transport of infants could be prevented.
Background 
[bookmark: C418518527546296I0T418518551504630][bookmark: C418548702430556I0T418548718750000][bookmark: C418309411226852I0T418309442939815][bookmark: C418009455671296I0T418309501620370]	Approximately 24,000 infants per year in the United States are diagnosed with RDS (Institute of Medicine (US) Committee on Understanding Premature Birth and Assuring Healthy Outcomes, 2007).  RDS occurs more often and increases in severity with decreasing gestational age.  Over 80 percent of infants born at 24 weeks will develop RDS.  Approximately 70 percent of infants at born at 28 weeks, 25 percent of infants born at 32 weeks and 5 percent of infants born at 36 weeks will develop RDS (Donn & Sinha, 2006).  Treatment options for RDS include mechanical ventilation, NCPAP, oxygen therapy, and surfactant administration (National Heart, Lung, and Blood Institute, 2012).  To decrease lung injury related to mechanical ventilation a recent trend has been to electively not intubate and utilize NCPAP as a first line treatment modality for RDS.  Some facilities will intubate only to administer surfactant while others will use NCPAP independently, unless surfactant criteria are met (Sekar & Corff, 2009).  
[bookmark: C418309679976852I0T418309710416667]	The American Academy of Pediatrics (AAP) recognizes the following levels of infant care: level I (well newborn nursery), level II (special care nursery), level III (NICU), and level IV (regional NICU) (American Academy of Pediatrics [AAP], 2012).  A level II NICU can provide care for infants requiring NCPAP and mechanical ventilation for up to twenty four hours, who meet defined gestational age (> 32 weeks), weight (> 1500 grams), and illness severity criteria.  Not all level II NICU’s have the proper equipment or staffing to manage infants on NCPAP or mechanical ventilation.  Also, each unit must take into account their location and population when considering whether or not to provide NCPAP or mechanical ventilation.  Each unit that does provide NCPAP or mechanical ventilation sets their unit criteria in terms of gestational age, weight, oxygen requirements, and NCPAP positive end expiratory pressure (PEEP) limits.  At any point it can be determined that the infant no longer meets the criteria for level II care and should be transferred appropriately to a higher level of care (American Academy of Pediatrics [AAP], 2012).  
	The transfer of an infant to a different facility after birth is an additional stressor for families and the infant.  The birth of a premature infant is already an extremely stressful and emotional time for parents.  Parents have lost their vision of a perfect pregnancy and a healthy term baby.  Frequently there is also guilt associated with a preterm delivery due to not reaching term gestation.  All of the above can interfere with parent-infant bonding and parental feelings of competence (Mosher, 2013).  
[bookmark: C418519209259259I0T418539151620370][bookmark: C418539978356482I0T418539996990741][bookmark: C418519209259259I0T418519339004630]	After an infant is born they are in a steady state of transfer and every transfer is a stressful experience for the infant.  The transport of an infant to another facility is actually a series of transfers (Leppala, 2010).  Premature infants are less able to deal with extrauterine stress due to overall immaturity.  The central nervous system and other systems are still developing leading to a decreased ability of preterm infants to cope with stress as compared to term infants (Blackburn, 1998).  All staff members must be cognizant of the infants’ physical and developmental needs during transport (Leppala, 2010). 
Morbidity 
[bookmark: C418549015277778I0T418549031481482]	 Infants who are diagnosed with RDS are at risk of developing other lifelong comorbidities.  The risk increases with decreasing gestational age just as with RDS.  One of the most concerning possible long term respiratory outcomes of RDS is bronchopulmonary dysplasia (BPD).  BPD is the result of barotrauma to the lungs from mechanical ventilation and oxygen administration.  Of the infants who develop BPD about 10-15 percent will die in their first year of life (Genen & Davis, 2006).  
[bookmark: C418549149652778I0T418549173379630]	Intraventricular hemorrhage is a serious neurological comorbidity associated with prematurity.  The severity of the hemorrhage is graded from one to four depending on the amount of blood and ventriculomegaly.  Intraventricular hemorrhages are associated with post-hemorrhagic hydrocephalus and possible long term neurological complications (Scher, 2013). 
	Necrotizing enterocolitis (NEC) is major gastrointestinal complication associated with prematurity.  It is an infection of the bowel wall that can cause bowel death and/or perforation.  NEC does not have a single known cause.  Immature bowel and decreased bowel perfusion are thought to contribute to the development of NEC (Wilson-Costell, Kliegman, & Fanaroff, 2013).
Mortality
[bookmark: C418549395601852I0T418549429629630]	The mortality rate from RDS for premature infants has steadily decreased since the 1960s.  In the 1960s approximately 25,000 infants per year would be diagnosed with RDS and approximately 10,000 of those infants would die.  Since then extensive research resulted in the development of artificial surfactant and improved ventilation options for infants.  Also, neonatal medicine became established throughout the country.  The premature birth rate has increased since the 1960s but today only approximately 700 infants per year die of RDS (National heart, lung, and blood institute, n.d.)
Significance
Stress
[bookmark: C418519209259259I0T418529205671296][bookmark: C418529216203704I0T418529424537037][bookmark: C418519209259259I0T418519506481482]	The transport of an infant is a stressful experience and is not without risk to the physical well being of the child (Leppala, 2010).  The stress of a transport can negatively impact the clinical status of an infant.  Noise and vibration are examples of the environmental stimuli that can affect the infant.  The infant may respond to excessive environment stimuli with cardiovascular and respiratory status changes (Teasdale & Hamilton, 2008).  Transfer of an infant, whether by ground or air, presents the risk of a vehicular accident.  Weather, road conditions, transport vehicles, and humans can all contribute to accidents during transport of an infant (Leppala, 2010).  
[bookmark: C418548835648148I0T418548850810185][bookmark: C418548777546296I0T418548798032407]	Transport of an infant is a stressful and difficult event for families.  Families may also be frightened by the transport of their child (Duritza, 2009).  The stress continues as the infant receives care in the NICU.  Parents who have an infant that requires intensive care endure a recognizable emotional burden (Nicolaou & Glazebrook, 2008). 
Cost
[bookmark: C418314247685185I0T418314260648148][bookmark: C418529613078704I0T418529634953704][bookmark: C418529721990741I0T418529731365741]	The cost to transport a patient is a large expense.  The cost of helicopter transport ranges from $12,000-$25,000 and the cost of ground transportation is approximately $800-$2,000 (Aleccia, 2009).  These monetary amounts are added to the patients’ bill.  The average daily NICU charge is over $3,500.  The total cost may exceed 1 million dollars for chronic patients (Muraskas & Parsi, 2008).  The average total cost for infants admitted to a SCN nursery is $76,164.  The average cost increases with decreasing gestational age.  For example infants born between 39 and 41 weeks gestation had an average total cost of $29,771 compared to $102,182 for infants born between 32 and 33 weeks gestation (March of Dimes, 2011).  Cost benefit must always be considered but in no way should it dictate whether an infant is transferred or not. 
Problem
	Transport of an infant from one facility to another places stress on the infant, the family, and is costly.  Safe and effective care provided in properly equipped level II NICUs may help decrease the need for transfer and the associated stressors and expenses.   
Aims
The first aim of the scholarly project was to determine the respiratory variables for inborn infants cared for in the SCN or NICU with a birth weight greater than 1250 grams and a gestational age greater than 30 weeks who required NCPAP at birth.  Respiratory variables included NCPAP at delivery, duration of initial NCPAP, need for intubation, need for surfactant administration, and incidence of pneumothorax.  The second aim was to determine if LOS was affected by admission to the SCN on NCPAP.  Based on the results of the first two aims it was determined if safe effective care was provided after NCPAP initiation in the SCN.
Literature Review 
NCPAP
[bookmark: C418029454513889I0T418314432175926][bookmark: C418029454513889I0T418314529861111]	Roberts, Badgery-Parker, Algert, Bowen, & Nassar (2011) analyzed the trend of NCPAP use in neonatal patients in New South Wales, Australia.  The researchers collected data from 2001-2008.  The three categories of hospitals were tertiary centers, non-tertiary centers, and NCPAP trial hospitals.  The hospitals that were in the NCPAP trial category participated in a study done on NCPAP in non-tertiary centers.  The authors found a statistically significant (P < 0.001) increase in the use of NCPAP alone across all gestational ages from 5.6 per 1000 infants to 15.8 per 1000 infants.  There was a major increase in the percentage of infants >32 weeks gestation who were managed with NCPAP.  This correlated with a 24 percent increase in the utilization of NCPAP in non-tertiary centers for infants greater than 32 weeks.  The need for transfer to a higher level of care was significantly reduced in the trial hospitals, 13.6 percent to 20.1 percent.  The authors concluded that recommendations regarding criteria for NCPAP and what resources need to be available are necessary for safe use of NCPAP in the SCN setting (Roberts et al., 2011). 	
[bookmark: C418314540162037I0T418314687847222][bookmark: C418314540162037I0T418314787152778]	Kiran, Murki, Pratap, Kandraju, & Reddy (2014) analyzed the need for transfer to a level III NICU from a level II NICU after starting NCPAP.  The two groups studied consisted of infants admitted to the SCN the year before NCPAP was introduced and infants admitted to the SCN the year after it was introduced.  To be admitted to the SCN the infants needed to be at least 30 weeks gestation and greater than 1,250 grams.  The need for transfer before the intervention was found to be 35 percent as compared to 20 percent after the intervention.  No mortalities for the infants receiving NCPAP in the SCN occurred.  Sepsis occurred more often in the post intervention group, but other morbidities such as pneumothorax, necrotizing enterocolitis (NEC), and intraventricular hemorrhage (IVH) were comparable.  The researchers showed that the use of NCPAP in a SCN can reduce the need for transfer to a level III NICU in patients with mild to moderate respiratory distress (Kiran et al., 2014). 
[bookmark: C418310564814815I0T418314808680556][bookmark: C418310564814815I0T418314920486111]	A randomized control trial performed by Buckmaster et al. (2007), attempted to determine if NCPAP in SCNs was a safe way to reduce transfers to level III NICUs.  The group randomly assigned 300 infants to either a NCPAP group or an oxygen delivery via a head box.  Qualification criteria included hood oxygen requirements greater than 30% Fi02,  less than 24 hours old, respiratory distress, at least 31 weeks gestation, weigh at least 1200 grams, and have a five minute Apgar greater than four.  In the NCPAP cohort only 23 percent of the infants required transfer to a level III unit while 30 percent of the head box cohort needed transfer.  The group found that 14 infants in the CPAP group developed a pneumothorax and nine of those required chest tube placement.  Comparatively five infants in the head box group developed a pneumothorax with three of them requiring chest tube placement.  There was no difference in the groups regarding other adverse outcomes such as IVH, death, or need for oxygen greater than 28 days.  The researchers showed NCPAP in a SCN could safely reduce the need for transfer to a level III NICU (Buckmaster et al., 2007). 
[bookmark: C418314998148148I0T418315033217593][bookmark: C418314998148148I0T418315140509259]	A retrospective chart review done by Flesher & Domanico (2014) analyzed growth and development for infants treated with NCPAP versus infants who were managed with conventional ventilation.  The NCPAP consisted of 140 infants and the conventional ventilation group consisted of 169 infants.  Multiple factors including gestational age, birth weight, and antenatal steroids were considered to ensure the groups being compared were equivalent.  Outcome variables included weight, length, head circumference, and Bayley Infant Neurodevelopmental Screening (BINS) scores at defined intervals.  Other outcome variables were the presence of chronic lung disease (CLD) and retinopathy of prematurity (ROP) (Flesher & Domanico, 2014). 
	The authors found that the NCPAP mean weight was statistically significant at the one month follow-up, the 9-12 month follow-up, and at the 15-18 month follow-up.  The mean weight for the NCPAP group was also higher at the two week follow-up, the 4-6 month follow-up, and the two year follow-up but was not significantly significant.  Mean length was also greater in the NCPAP group at the 4-6 month follow-up, the 9-12 month follow-up and at the two year follow-up.  There was no difference noted in head circumference in the groups.  Statistically significant differences were noted in the BINS at all follow up visits.  The scores were greater for the NCPAP cohort as compared to the conventional ventilation cohort.  ROP was 6 percent in the NCPAP as compared to 15 percent in the conventional ventilation group.  These results seem to show that infants managed with NCPAP as compared to conventional ventilation have better growth and neurodeveleopmental outcomes.  The authors hypothesized that because NCPAP is associated with less CLD those infants could utilize more of their calories for growth instead of lung repair.  In terms of the BINS scores the authors hypothesized that for the NCPAP group it could be due to their overall improved growth.  Chronic lung disease is also associated with diminished growth and disrupted brain developmental (Flesher & Domanico, 2014).
Stress
[bookmark: C418539555671296I0T418539578587963]	Neonatal transport modes consist of ground transport and air transport.  Ground transport occurs by ambulance while air transport is completed utilizing helicopters and fixed wing airplanes.  Transport of infants exposes them to noise and vibration for an extended period of time.  The decibel level for ground transport was comparable to that of a fixed wing plane.  A helicopter transport exposed the infant to the loudest decibel levels.  Despite the differences in decibel levels all three modes of transport resulted in the infants being exposed to potentially hazardous noise levels.  In regards to vibration the helicopter produced the most while the fixed wing plane resulted in the least vibration.  The amount of vibration for all infants was unacceptable for all modes of transport and is a noxious environmental stimulus (Campbell, Lightsonte, Smith, & Kirpalani, 1984). 
[bookmark: C418539648148148I0T418539673263889]	The recommendation by the AAP for neonatal medicine is to not exceed a decibal (dB) level of 45-40.  The decibel level for air transports was significantly higher than ground transports.  The mean dB level for ambulance transfers in town was 64.9 and for out of town transfers 74.1.  The mean dB level for fixed wing planes was 80.9 and 82.2 for helicopters.  All of these levels are above the recommended maximum dB for neonatal infants (Buckland, Austin, Jackson, & Inder, 2003).  
[bookmark: C418539772916667I0T418539802430556]	Neonatal patients who are transferred are exposed to noise and whole body vibration.  The transport of 16 infants transported via air ambulance.  The infants were taxied to and from the airport via ambulance.  The sound levels and whole body vibration were collected during both the air portion of the ground taxi portion.  It was found that during transport the infants were exposed to sound levels and whole body vibrations levels higher than what is recommended for adults (Karlsson et al., 2012). 
Cost
[bookmark: C418310499074074I0T418310523148148]	Transportation and admission of a patient is not without monetary cost.  Armfield, Donvan, Bensink and Smith (2012) looked at using telemedicine for neonatal consultation.  While telemedicine is not the focus of this paper the cost savings found in the study may be applied.  There were five transports that did not occur due to utilization of consultation via telemedicine.  The total avoided costs of those five transports equaled 102,337 Australian dollars which is equal to 96,098.02 U.S. dollars (Armfield, Donovan, Bensink, & Smith, 2012).  
[bookmark: C418310564814815I0T418310584375000]	A second study analyzed the use of NCPAP in non-tertiary centers to prevent transfer of infants to a level III NICU.  The group found that infants requiring transfer to a level III NICU had transport costs ranging from $15,890 to $30,107.  The group assumed that six infants treated with NCPAP would prevent one transport from occurring and thus estimated a $10,000 cost savings for every six infants treated with NCPAP.  (Buckmaster, Arnolda, Wright, Foster, & Henderson-Smart, 2007).
Conceptual Framework
[bookmark: C418327033217593I0T418327062615741]	This practice change evaluation was done to analyze respiratory variables for infants meeting admission criteria to a SCN.  This project was based on the conceptual framework for improving medical practice.  This framework was described by Solberg in 2007 and focused on improving practice and patient outcomes.  The framework consisted of three distinct areas which “must all be present to a substantial degree so that desired improvements in the quality of care processes and patient outcomes can be produced: priority, change process capability, and care process content” (Solberg, 2007, p. 254).  
[bookmark: C418327033217593I0T418327110532407]	The priority element focused on the desire to make a change.  For the change or intervention to be successful people at all levels of the organization must be fully committed to the project (Solberg, 2007).  The intervention for this practice change was fully supported by two units, management, and physicians.  The SCN had their nurses undergo specific training on using NCPAP.  To gain practical experience along with SCN nurses came to the level III NICU and orientated to NCPAP with a NICU nurse.  
[bookmark: C418327033217593I0T418327148842593]	The change process capability element entailed having the framework and structure in place to help change be effective (Solberg, 2007).  The managers, physicians, nurses, and respiratory therapists were all part of the practice change.  Trust and communication were important parts of this process.  Great teamwork was utilized and is still practiced to make this change efficient.  The physicians, respiratory therapists, and level III NICU staff have been supportive to the SCN staff. 
[bookmark: C418327033217593I0T418327303935185]	Care process content involved the change to be made.  System level changes are the most effective.  Simply asking staff to change or do something better is not enough (Solberg, 2007).  In this practice change a system level change was made.  A new protocol for NCPAP management was created.  The protocol was adopted by the organization to improve patient satisfaction, decrease costs, improve utilization of resources, and reduce unnecessary transports of the neonates. 
[bookmark: C418327033217593I0T418327339467593]	Deficiencies in any of the three elements mentioned may result in less than ideal outcomes.  All three should be addressed prior to making the change to assess for deficiencies.  The change may not be as effective as it could have been or may not be sustained if deficiencies were present.  The organization must have a strong commitment to the change, the resources to make the change, and a well thought out change process (Solberg, 2007).
Methods
Intervention
	Beginning March 14, 2012 a protocol was initiated that provided for infants meeting weight and age requirements to be admitted to the SCN on NCPAP.  Prior to this time all infants requiring NCPAP were transferred immediately to the level III NICU.  To be admitted to the SCN the NCPAP support had to be 5 cm of H20 pressure or less with an Fi02 < 40%.  The infant could only be on NCPAP for a maximum of 8 hours.  A need for CPAP greater than 5cm H20 or Fi02 > than 40%, was automatic criteria for immediate transfer to the level III unit.  If at any time the assessment indicated transfer it was done.  There was a team huddle involving the provider, bedside RN, and the respiratory therapist at four hours and eight hours of life.  The huddle was meant to allow everyone to reassess the patient and the need for NCPAP.   
	At this institution sometimes infants are transferred to the level III unit and subsequently transferred back to the SCN when stable.  Meaning that an infant could be ground transported twice.  There are times when transport is indicated but if the patient can be managed without transferring that would be in the best interest of the patient and family.  Not to be overlooked is the fact that the SCN has private rooms compared to the open bay setting of the level III unit.  The private room set-up allows parents to stay the night with their infant and provides the infant with a quiet healing environment.


Design
	A retrospective chart review was done.  The time period that data was collected for was from March 1, 2010 through March 14, 2014.  The first two years of data represented baseline data.  The infants met SCN criteria but were admitted to the NICU.  The second two years of data reflected post-intervention data for infants who met admission criteria to the SCN and were admitted on NCPAP.
Population
	The population for this study was inborn infants delivered at a large Midwest medical facility.  The facility has two campuses located in the same city.  There were two sample groups.  For the first sample group data was collected from March 1, 2010 through March 13, 2012.  This data represents baseline data prior to the NCPAP intervention.  The second sample group that data was collected for was from March 14, 2012-March 14, 2014.  The baseline sample group consisted of 127 infants of which 71 were males and 56 were females.  The post intervention group consisted of 295 patients of which 174 were males and 121 were females. Infants who were not included in the study included the following: infants who were born with congenital anomalies, infants whose delivery was attended for meconium, infants with chromosome abnormalities, and infants with congenital heart disease.  The breakdown of gestational ages for both sample groups can be seen in Table 1.  
Table 1
	Gestational Age
	March 1st 2010-March 13th 2012
	March 14th 2012-March 14th 2014

	30-33 6/7 weeks
	86
	123

	34-36 6/7 weeks
	30
	142

	37+ weeks
	11
	71

	
	
	


                                                                                               

Setting
	The site for this study was composed of two campuses that are approximately one mile apart.  One campus is home to the SCN and the obstetrical services.  The other campus is where the level III NICU is located.  Physicians, neonatal nurse practitioners, and respiratory therapists work at both campuses but the staff nursing groups work exclusively at one or the other.
Data Collection
	The population for the baseline data included those meeting admission criteria to the SCN.  Data were collected on infants who were greater than 1250 grams, greater than 30 weeks gestation, and who had a diagnosis of respiratory distress.  The population for the comparison group was gathered from delivery room logs.  All patients meeting the criteria for admission to the SCN based on gestational age and weight were included in the sample.  The following variables were collected for the sample groups: gender, gestational age at birth, NCPAP at birth, length of initial NCPAP, intubation, incidence of pneumothorax, and length of stay (LOS).  NCPAP must have been at least 15 minutes in duration to be considered NCPAP at birth.  Intubation was defined as intubation at any point.  By comparing the data the authors wished to determine if the respiratory variables and/or LOS of were changed by the new criteria.  
	The data were collected by the authors of the evaluation project.  The authors transferred the data from the medical records into excel spreadsheets based on the codebook in Appendix A in order to de-identify patients.  
Data Analysis
	Data analysis was done utilizing JMP statistical software.  The data was placed into the software with the help of a statistician at the medical facility the data was collected from.  Pearson chi square tests were run for all the variables comparing group one to group two except for length of stay.  Length of stay was analyzed for median days.  
Limitations
	The initial data were collected for the authors by a registry abstractor.  The second group of data was collected by the authors from delivery room logs attended by the neonatal resuscitation team.  There was room for error in either group.  A second study limitation would be that there was no guideline in place to direct care during the resuscitation period.  The authors could not control for differences in providers practices regarding respiratory support preferences.  A third limitation was that the study comes at a time in neonatal medicine when intubation or routine intubation was being phased out.  Providers are attempting to limit intubations and only provide it when necessary.  So, the decrease in frequency of intubation may be partially attributed to that.  Another potential limitation was that the authors did not account for maternal betamethasone treatment prior to delivery.  
Results
	The overall number of infants who received NCPAP at delivery in the baseline group was 77/127 (60.6%).  Comparatively the number of infants who received NCPAP at delivery in the post intervention group was 283/295 (96%).  This was considered significant with a p-value of <0.001 for this variable.  While significant this was somewhat to be expected as the second group of data was collected after infants were allowed to be admitted to the SCN on NCPAP.  
	The length of initial NCPAP was compared between the two groups (table 2).  The p-value was significant at >0.0001 for this variable between the samples.  Table 2 shows the breakdown of each group.  A significant decrease can be seen in the amount of infants who did not receive NCPAP initially 50/127 (39.4%) in the first group compared to 13/295 (4.4%) in the post-intervention group.  A large percentage of infants in the post-intervention group were found to only need NCPAP for 8 hours or less, 84.8% (250/295) compared to 36.2% (46/127) in the baseline group.  The percentage of infants who received 8 to < 24 hours of NCPAP again decreased in the post-intervention group.  The number in the baseline groups was 18/127 (14.1%) compared to 8/295 (2.7%) in the post-intervention groups.  Finally the number of infants who received greater than 24 hours of NCPAP decreased but not as significantly as the other groups. 
Table 2
	
	None
	< 8 hours
	>8hours but less than 24 hours
	>24 hours
	Total

	Baseline
	50
	46
	18
	13
	127

	Post Intervention
	13
	250
	8
	24
	295

	Total
	63
	296
	26
	37
	422




	The rate of intubation at any point for the baseline group was 94/127 (74%) compared to 77/295 (26.1%) for the second group.  The baseline group had a higher percentage of infants in the 30-33 6/7 week group which could have contributed to the difference in rate of intubation. The p-value for this variable was significant at <0.0001.   
	Surfactant administration, which at this facility requires intubation, was compared between the two sample groups.  The number of infants in the baseline group who received surfactant was 83/127 (65.4%) compared to 54/295 (18.3%) in the post intervention groups.  This was found to be statistically significant with a p value of <0.0001.  When this is broken down further into infants who were intubated in group 1 it shows that 83/94 (88.3%) of those infants received surfactant.  In the post-intervention group 54/77 (70.1%) of intubated infants received surfactant.  The administration is subjective to the infants’ disease process and sometimes the providers’ preference that was on service.
	The overall length of stay was analyzed for the two groups.  The baseline group had a median length of stay of 27 days compared to a median length of stay of 15 days for the post- intervention group (Graph 1).  The baseline group had a higher percentage of infants who were 30-33 6/7 weeks gestation than and lower percentages of infants who were in the other two gestational age ranges.  Overall, a 12 day difference in length of stay is significant. 
Graph1
[image: ]	
There were 9 infants with a diagnosis of pneumothorax in the first sample group compared to 20 infants in the second sample group.  This was insignificant as the p value was 0.9.  This lends support to the SCN’s ability to provide a safe environment for these infants without an increase in the rate of pneumothorax.
Discussion
	When comparing the two groups a higher percentage of infants received NCPAP at delivery in the post intervention group.  This is to be somewhat expected as the providers in the SCN now had the ability to admit a patient on NCPAP to the unit.  Also, contributing to this could be that there has been a shift in neonatal medicine to intubate only when necessary versus routine intubation.  The rate of infants needing intubation decreased immensely for the post- intervention group which is ultimately the goal of initializing NCPAP at delivery by recruiting alveoli at delivery and increasing functional residual capacity.
	When looking at the length of initial NCPAP in the post-intervention sample 250/295 (84.7%) infants only required NCPAP for equal to or less than 8 hours.  This was significant considering that these infants were then able to stay at the same hospital as their mothers and did not require transfer.  This reduced costs and reduced stress for the infant and the family.  
	Overall, the rate of intubation decreased dramatically for the post-intervention group which again may be attributed partly to the practice change and to management changes in neonatal medicine.  With a decrease in the rate of intubation the degree of and frequency of BPD may decrease. 
	The rates of surfactant administration and pneumothorax were not significantly different between the two groups.  The administration of surfactant can be dependent on many factors including disease process and provider preference.  Not having a significant difference in the rate of pneumothorax is supportive of the intervention.  
	Overall the length of stay decreased for the post-intervention group.  This could be due in part to a higher percentage of the infants in the baseline group being in the 30-33 6/7 week category.  Even if it contributed, the LOS of say was lower overall and more importantly it did not increase.  
Conclusion
	In conclusion the intervention of allowing NCPAP in the SCN was successful.  The data supported this by showing that there was not an increase in rates of intubation, rates of pneumothorax, or an increase in LOS.  There were actually decreases in the rates of intubation and LOS.  The data also showed that the vast majority of infants in the post-intervention group only required NCPAP for less than or equal to 8 hours.  Which meant the intervention decreased the need for neonatal transfer to the level III NICU.   Also, the decreased need for intubation and mechanical ventilation should help decrease barotraumas, volutrauma, and ultimately BPD rates. 
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	3
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	Gender
	
	Male
	Female
	
	

	Gestational age
	
	30-33 6/7
	34-36 6/7
	37 weeks
	

	NCPAP at delivery
	
	Yes
	No
	
	

	Length of initial NCPAP
	None
	<8hours
	8-<24 hours
	>24 hours
	

	Intubated
	
	Yes
	No
	
	

	Received Surfactant
	
	Yes
	No
	
	

	Pneumothorax
	
	Yes
	No
	
	

	Length of stay in days
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