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Table 12 

ANOVA After Outlier Elimination  

Length Of Stay 

 Sum of Squares df Mean Square F Sig. 

Between Groups 862.436 1 862.436 4.849 .037 

Within Groups 4624.564 26 177.868   

Total 5487.000 27    
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Project Evaluation Plan 

I completed the project evaluation plan through examination of the process of 

implementing an infant-driven feeding protocol and the impact it might have on the LOS. 

Decreasing the LOS would be significant to the administrative stakeholders due to money 

saving initiatives and improved quality care. The success of this project represented a 

major change in the feeding method of the infants, a reduction in the LOS, and a decrease 

of the hospital costs per premature infant. For a change in practice to occur and be 

sustained, the nurses must be engaged and support the change (Burnes & Cooke, 2012).  

I developed an infant-driven feeding protocol based on current findings in the 

literature and best practices in local NICUs. The speech therapists and I educated the 

team members on the changes in the policy, the feeding method, and appropriate feeding 

techniques. We provided the education through multiple venues to incorporate 

preferences for learning and accommodate various types of learners. I assigned self-study 

modules for completion through the hospital e-learning system. Speech therapists 

presented power point lectures and demonstrated feedings at the bedside. The leadership 

team gave team members support at the bedside through articles, hands-on instruction, 

visual examples of the rating scale, and documentation of the process. The comparison of 

the LOS of two similar groups of infants fed with different methods determined the 

impact of the change  
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Section 4: Findings and Recommendations 

Introduction 

Feeding is a skill in preterm infants that must be learned because they are not born 

ready to feed. It is a complex process involving multiple behaviors and 

neurodevelopmental support. The lack of a supportive environment can lead to long-term 

failure creating oral aversion, physiologic instability, and neurological shut down 

(Shaker, 2012; Shaker & Woida, 2007). Therefore, creating a positive environment with 

minimal stressors and neurobehavioral symmetry may assist the preterm infant in 

achieving success and decrease the long-term negative outcomes for the infant and 

family. Allowing the infant to dictate when and how they feed by assessing their 

behavioral and physiologic status enables them to learn how to feed and not just to be 

fed.  

The purpose of this study was to evaluate the impact of an infant-driven feeding 

protocol on the LOS for premature infants. Advances in technology have improved 

outcomes in premature infants. Infants are surviving at an earlier gestational age, and this 

presents numerous challenges to the healthcare system and families (Centers for Disease 

Control and Prevention, 2012). Creating a developmentally appropriate plan of care for 

these infants can decrease some of the morbidity in long-term outcomes (Als et al., 

2005). 

Findings and Implications 

I examined two groups of preterm infants. The protocol-driven group and the 

traditional volume-driven group.  The infant-driven feeding protocol established the 
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method of feeding for the protocol-driven group.  Through a readiness-to-feed assessment 

the decision was made to bottle-feed or not-bottle feed the infant. The traditional volume 

driven group was fed on a schedule with a pre-determined amount and was bottle-fed 

based on gestational age not a readiness-to-feed assessment. I compared the infants’ LOS 

in the protocol-driven group with the infants’ LOS in the traditional volume-driven 

group. The results of this study answered my evidence-based project question: Will 

premature infants fed according to an infant-driven protocol have a shorter LOS than 

infants fed according to traditional, volume-driven, scheduled feedings? According to my 

initial analysis of the data, the answer to this question was “no.” There was not a 

significant effect on the LOS. However after careful examination of the subjects, I 

discovered that one of the subjects, an outlier with an LOS of 70 days, did not meet the 

inclusion criteria for the study. This subject was diagnosed with a gastrointestinal 

disorder, and therefore, should have been excluded. I then ran the data analysis for two 

different scenarios. First I substituted the mean LOS of the protocol group for the outlier 

of 70 days. Secondly, I eliminated the outlier and performed the data analysis again. In 

both of these analyses, the answer to the study question was “yes.” There was a 

significant decrease in the LOS (11.13 days) of the premature infants who were fed on 

demand according to the infant’s cues for readiness-to-feed.  

The AAP established a list of discharge criteria that infants must meet to be 

discharged from the hospital. Included in that list of discharge criteria is the ability to 

coordinate their suck-swallow-breathe motion and gain weight consistently (American 

Academy of Pediatrics, 2008). Although those criteria may be met, meeting them does 
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not address the functionality of the feeding methods for the infant. As I have previously 

stated throughout this study, the functionality and the accomplishment of the infant 

learning to feed is as important as--if not more important than--being fed a specific 

volume at each feeding (Shaker, 2013).  

Many formula companies have historically manufactured high flow nipples to 

maximize an infant’s feeding potential without expending vast amounts of energy. When 

an infant was sucking but the volume was not decreasing, the NICU nurse changed to a 

high flow nipple to expedite the feeding. However, when the control of the flow of the 

fluid is removed from the infant, a dangerous situation is created. The infant becomes 

stressed, struggling to suck–swallow-breathe all while fluid is free flowing into their 

mouths. The loss of control and overfilling of the mouth can lead to extreme stress and 

physiologic instability. This stress and instability lead to an unpleasant feeding 

experience, predisposing the infant to long-term negative feeding and avoidance 

behaviors demonstrated throughout feedings (Drenckpohl et al., 2009). 

Adverse long-term outcomes and morbidities that occur with a preterm infant are 

not always avoidable. However, taking the time to allow an infant to learn to feed 

properly in an encouraging, self-regulated environment may reduce complications such 

as readmission to the hospital for failure to thrive, the negative association the premature 

infant experiences with feedings, and oral aversions (Shaker, 2012). Therefore, 

implementation of an infant-driven feeding protocol should improve the infant’s ability to 

feed and decrease the LOS.  
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Experienced NICU nurses are proficient in the feeding techniques to get an infant 

to eat. They may use techniques they have become accustomed to over the years. Fast 

flow nipples, chin and cheek support, and manipulating the nipple and bottle are all 

methods that historically have been used to attain successful feeding (Shaker, 2013). 

Regretfully, this may not be the way to successfully feed a preterm infant. Developmental 

practices should be used in the NICU to achieve the best universal outcomes for the 

preterm infant and not isolated circumstances such as feeding.  

Caregivers must feed infants in a positive fashion avoiding stress-producing 

techniques. Adopting an infant feeding program based on readiness cues from the infant 

can promote a positive experience for the infant, thereby avoiding negative feeding 

behaviors. Negative learned behaviors can adversely affect the growth and maturation of 

the neuro-pathways in the preterm infant’s brain causing difficulty with feeding 

capabilities for life (Drenckpohl et al., 2009; Shaker, 2013). 

Change in practice can lead to emotional upheaval and challenges to nurses’ 

foundation of practice. Nonetheless, nurses working in healthcare environments are in an 

ever-changing atmosphere, and must learn to adapt to change on a daily basis (Bowers, 

2011). Nurses need to embrace change and implement practices that, although different, 

have been shown to assist the infant and family in reaching their best potential.  

When implementing sustainable change, it is important to assess the resistances 

that may arise and have a plan to manage them. The implementation of the infant-driven 

feeding protocol was a challenge in an environment with many seasoned NICU nurses 

who seemed insulted when I addressed the subject of feeding. The speech therapists were 
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There was a lecture component given by the speech therapists and a self-learning module 

assigned to all NICU nurses through our on-line learning system. Therefore, all of the 

team members received the same education.  

Limitations 

I identified several limitations to this project. Although all of the education for the 

nurses was the same, understanding and retention of the information was not tested which 

could have led to inconsistencies in following the protocol and performing the feeding 

skills. 

I did not measure compliance with the protocol. Random audits were completed 

through observation. However, I could not guarantee that the RNs followed the protocol 

when not being observed.  

This NICU has a vast number of seasoned nurses working for years in this NICU. 

I had some difficulty convincing them that old practices not supported by evidence may 

need to change. The new protocol was a tremendous change in practice, and it was 

difficult to gain complete buy-in from them. Change is a complex process and involves 

different stages. According to Lewin’s theory of planned change (TPC), there are three 

stages of change. Unfreezing is the first stage and consists of the preparation for the 

change. Creating the urgency, analyzing the need for change and preparing the 

stakeholders for the change are important steps for successful implementation. In this 

phase the driving forces need to be strengthened and the opposing forces need to be 

weakened (Bowers, 2011). The planning stage for this project was somewhat rushed and 
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planning for the resistors should have been more efficient. Utilizing a more effective plan 

and including additional team champions may have decreased the resistance to change. 

Another limitation was that I was the only data collector. This may promote bias 

in the collection of data (Polit, 2010). However, a single data collector may be viewed as 

a strength for consistency of data collection. 

The sample size was small. A small sample size can affect the generalizability of 

the results of this study to the general population of premature infants. This study was 

time limited due to the project timeline for school. It would be helpful to have a greater 

sample size, therefore, allowing the results to be able to be applied to the general 

population. 

In conclusion, the literature supports the need for this project and future studies 

examining the short and long-term effects of a developmentally based feeding protocol to 

assist the infant to learn how to feed and not just be fed. Few studies examined LOS and 

none showed a significant change in LOS based on the different feeding methods. Future 

studies should examine the long-term effects of a feeding protocol throughout the first 

year of life. Developmentally-sound feeding routines and guidelines may potentially 

reduce healthcare costs by decreasing the LOS, readmissions, and morbidity associated 

with traditional feeding regimens.  
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Section 5: Dissemination Plan  

Introduction  

Part of being a scholar is disseminating the findings of your work to a greater 

audience. My plan is to disseminate this information in an executive summary. The 

purpose of an executive summary is to summarize a lengthy report into a short document 

that allows for quick review of all the information. I will distribute the following 

summary to all of the stakeholders of this project. Additionally, I am considering 

publication in a professional journal. I have also been invited to share my findings with 

colleagues at the institutions 11
th

 annual nursing research conference. 

Executive Summary 

The cost of healthcare is on the rise in the United States. The economic impact of 

preterm births is fast approaching $27 billion. Prolonged hospital stays are common for 

preterm infants because of physiologic immaturity and the impact of the environment on 

their growth and development. Healthcare professionals must find a solution to decrease 

costs while supporting the developmental growth and maturity of the preterm infant. 

Additionally, morbidities leading to readmission in the first year of life should be 

prevented whenever possible. Decreasing the length of stay (LOS) can have a huge 

impact on costs, family bonding, and parenting. Formulating clinical guidelines based on 

current scientific evidence improves healthcare delivery. An infant driven feeding 

protocol may lead to healthier infants with financial savings to support better programs 

(Kornhauser & Schneiderman, n.d.). 
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One of the obstacles in discharging a premature infant is the ability to safely and 

efficiently bottle feed. The time to accomplish this task can be quite lengthy and 

unpredictable. The purpose of this project was to investigate if the implementation of an 

infant-driven feeding protocol focused on the quality of the feeding and not the volume 

fed would decrease the LOS. Additionally, when infants learn to feed with positive 

experiences, they respond favorably, and long-term morbidities may decrease.  

I educated the RN team members and physicians about the SOFFI methods of 

feeding, the assessment scales, and the new guidelines for feeding and implementation of 

the protocol. 

I completed a retrospective chart review pre- and post-implementation of the 

infant-driven feeding protocol. The protocol consisted of a feeding readiness assessment 

based on the infant-driven feeding scales (Ludwig & Waitzman, 2007).  

I completed data analysis using SPSS. My initial analysis showed a decrease in 

the LOS by 8.6 days, but it was not statistically significant (P=0.126). I re-examined the 

data for inaccuracies and discovered an outlier in the protocol-driven group with a LOS 

of 70 days. After careful evaluation, I determined that the outlier met exclusion criteria 

and eliminated it. After SPSS analysis excluding the outlier, I found that the LOS was 

decreased by 11.13 days with statistical significance (P=0.037). 

The average cost of a baby in the NICU is approximately $3000 per day. 

Decreasing the ALOS by 11.13 days has the potential to save this hospital $33,000 per 

infant annually. There are approximately 400 infants admitted to this NICU annually. If 

the LOS were decreased by 11.13 days just for 100 of those infants, the savings for this 
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hospital would be over $3 million. The decrease in LOS is also financially significant for 

those with no insurance, or with government policies with limited reimbursement rates.  

The implementation of the infant-driven feeding protocol affords future 

opportunities for change in the NICU. Although many of the RNs were initially resistant 

to the change and not entirely convinced of the benefits of the protocol, they made many 

inquiries about what else we can do to improve the care of our patients after I shared the 

results with them. It is important to continue these efforts to ensure delivery of quality 

care to all of the patients and families. The financial savings can be put toward future 

programs that improve quality and decrease long-term morbidities.  

Analysis of Self 

This DNP project has positively impacted me as a scholar, practitioner, and 

project developer. Nurses are practicing in a healthcare environment of constant change, 

new practices, advanced technology, and demands of excellence from administrative 

leadership and the communities they serve. It is a challenging environment for the 

bedside nurse to work a long busy day and still leave with a feeling of accomplishment 

and pride. Healthcare professionals are extremely busy and do not always have the 

resource of time to implement change.  

Throughout the process of this project, I have struggled with many obstacles 

within myself. As I near the end of this journey, I have noted many changes in me related 

to my experiences, including finding a stronger voice as a scholar and leader. A scholar 

has insight that promotes advances in their field, interpreting what has been realized and 

seeks new origins or methods of practice. A scholar remains open minded and has a sense 
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of integrity and imparts their knowledge to others. The succession of change mandates 

strong leadership, mentoring, vision, and order (Tolk, 2012). The ability to inspire and 

motivate change with good communication, honesty, and integrity can assist the 

workforce to reach a new level of excellence. Leadership must encourage the questioning 

of existing practices and support the changes in the workplace culture. I have gained 

successful tools that enable me to lead with confidence, direct with courage, and 

communicate with transparency. 

As I approached this project, I hoped to gain new knowledge to disseminate 

among nurses caring for preterm infants. The data I collected and the results I obtained 

showed promising effects of an infant-driven feeding protocol on the LOS. I reviewed the 

literature and implemented a developmentally based protocol for feeding premature 

infants in turn decreasing the LOS. I would like to explore further the effect an infant-

driven feeding protocol might have on long-term outcomes such as feeding dysphagia, 

failure to thrive, and oral aversion.  

Although I consider myself a novice researcher, I have the confidence to approach 

a new project to improve the outcomes of the preterm infants. I can disseminate this 

information to other professionals so they too can learn and make changes at the bedside 

that will improve quality, utilizing methods that are financially supportive and best for 

the patient and family. As a project developer, I have gained the ability to bring change to 

nursing practice at the bedside. Through this process, I now recognize the need for setting 

goals, identifying barriers to success, and planning to alleviate those barriers. 

Communication is imperative for a successful project, and listening is a skill I have 
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developed. I have learned to accept the positive and negative responses about my 

approach, methods, and activities. Utilizing transformational leadership principals 

supports the self-efficacy of the participants, increasing their desire to be part of the 

process and the outcome (Salanova, Lorente, Chambel, & Martínez, 2011). Including 

them in the process and the practice change allows for the possibility of that change 

working and becoming sustainable.  

Summary and Conclusions 

The importance of an infant’s ability to feed is evident in the AAP guidelines for 

discharge (American Academy of Pediatrics, 2008). Successful feeding is one of the final 

criteria that must be met. However, feeding is a complicated task that must be learned by 

the premature infant. A premature infant learns how to feed when the environment is 

quiet with limited stimulation, they demonstrate physiologic stability, and can coordinate 

the suck-swallow-breathe reflex. This study showed that a deliberate and focused 

neurobehavioral assessment that looks for cues from the infant aids the infant to 

accomplish successful feedings earlier than the traditionally scheduled volume-fed infant. 

This study focused on the implementation of an infant-driven feeding protocol 

based on neurobehavioral assessments and the impact it would have on the LOS. The 

purpose or importance of reducing the LOS is multifocal. A reduced LOS has the 

potential to decrease costs by millions of dollars, improve patient outcomes, improve 

family bonding, and decrease admissions to the hospital in the first year of life (Cuevas et 

al., 2005). The positive impact of these findings can encourage healthcare providers to 

investigate other evidence-based methods of taking care of this population. 
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This project demonstrates how using evidence-based protocols have tremendous 

impact on patient outcomes. Healthcare is a domain that is continuously changing, and 

change is a difficult concept fraught with uncertainty. This project demonstrates how 

changing behaviors based on evidence can produce better outcomes and healthcare 

practices for premature infants. Furthermore, the change that was implemented reaches 

far beyond the benefits for the hospital and the healthcare system at large. Developing an 

individualized feeding protocol based on scientific evidence demonstrated how current 

practices are not always best practices. Utilizing the evidence to make positive changes in 

healthcare practices is imperative for an improved, healthier future for families, society, 

and healthcare organizations. This study demonstrates that the way we have always done 

things may not be the way we should continue to do them. 

The nursing profession, along with the interdisciplinary team, has the 

responsibility to provide safe quality care while striving for the best possible outcomes. 

The implementation of an infant-driven feeding protocol has the potential to deliver that 

care with a positive impact financially, but more importantly, socially for the infant and 

the family bonding process. As a result of this project, the standard of feeding practice in 

the institution of study has become infant-driven.  
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Appendix A1: Infant-driven Feeding Scales 

Feeding Readiness Scale 

1.  Drowsy, alert or fussy prior to care. Rooting and/or hands to mouth/takes pacifier. 

Good tone 

2.   Drowsy or alert once handled. Some rooting or takes pacifier. Adequate tone  

3.   Briefly alert with care. No hunger behaviors. No change in tone.  

4.   Sleeping throughout care. No hunger cues. No change in tone.  

5.   Needs increased O2 with care. Apnea and/or bradycardia and/or tachypnea over 

baseline with care.  

Note. From “Changing feeding documentation to reflect infant-driven feeding practice,” 

by S. Ludwig and K. Waitzman, 2007, Newborn and Infant Nursing Reviews, (7) 3, p. 

155-160. Copyright 2007 by Ludwig and Waitzman. Reprinted with permission. 
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Appendix A2: Infant-driven Feeding Scale 

 

Note. From “Changing feeding documentation to reflect infant-driven feeding practice,” 

by S. Ludwig and K. Waitzman, 2007, Newborn and Infant Nursing Reviews, (7) 3, p. 

155-160. Copyright 2007 by Ludwig and Waitzman. Reprinted with permission. 

 

Quality of Nippling Scale 

1.  Nipples with a strong coordinated suck throughout the feed  

2.   Nipples with a strong coordinated suck initially but fatigues with progression  

3.   Nipples with consistent suck but has difficulty coordinating swallow, some loss of 

liquid or difficulty in pacing. Benefits with external pacing  

4.   Nipples with a weak/inconsistent suck, little to no rhythm, may require some rest 

breaks  

5.   Unable to coordinate suck- swallow-breathe pattern despite pacing, may result in 

frequent or significant A/Bs or large amounts of liquid loss and/or tachypnea 

significantly greater than baseline feeding  
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Appendix A3: Infant-driven Feeding Scale 

 

Note. From “Changing feeding documentation to reflect infant-driven feeding practice,” 

by S. Ludwig and K. Waitzman, 2007, Newborn and Infant Nursing Reviews, (7) 3, p. 

155-160. Copyright 2007 by Ludwig and Waitzman. Reprinted with permission. 

 

Caregiver Technique 

A  External pacing  

B  Moderate side-lying position  

C  Chin support  

D  Cheek support  

E  Oral stimulation  
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Appendix B: Infant-driven Protocol Guideline 

Guideline 

 

Infant-driven Feeding Protocol 

 

 Readiness-to-feed assessments will begin on all infants at 32 weeks post 

conceptual age (PCA). The infant will NOT be nipple fed until 33 weeks PCA. 

The scoring in the 32-33 week PCA is for information only. The score given to 

the infant will be documented in the feeding section of the nurse’s flow sheet. 

Never nipple feed infants less than 33 weeks PCA. 

 When the infant is 33 weeks and scoring a 1 or 2 on the readiness-to-feed scale, 

obtain a physician’s order to feed according to the infant-driven feeding protocol. 

The infant may then attempt nipple feeding. If the infant displays physiologic 

instability at any point (increased RR, poor tone, desaturations, or bradycardia), 

attempts should be made to return the infant to a state of physiologic stability. 

This may be accomplished by swaddling and holding the infant quietly. Non-

nutritive sucking with a pacifier should be offered. Limit the noise surrounding 

the infant and dim the lights. 

 Once the infant returns to physiologic stability, the nurse may offer the bottle. The 

nurse must continually assess the participation of the infant noting good tone and 

suck-swallow-breathe patterns. If the infant displays instability in the second 

attempt, stop and gavage the remainder of the feeding. 

 Efficiency of the feeding must be assessed. This includes minimal spillage of milk 

from the mouth, no gulping sounds, and the sucking motion extracts milk from 

the bottle. 

 Assessment of the feeding continues assessing stability, participation, efficiency 

and self-pacing. 

 Do not under any circumstances manipulate the bottle or nipple to gain more fluid 

from the bottle, awaken the infant that has fallen asleep, or has decreased tone. At 

that point the remainder of the feeding should be gavaged. 

 Ask the physician for a speech consult when: 

o An infant at 35 weeks has not shown readiness-to-feed. 

o The infant has neurological or anatomic disorders that may affect feeding. 

o The infant has chronic illness including but not limited to respiratory 

disease (chronic lung, BPD) or cardiac disease. 
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Appendix C1: Community Partner IRB Approval 
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Appendix C2: Community Partner IRB Approval  
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Appendix D: Walden University IRB Approval 

From: IRB <IRB@waldenu.edu> 

Date: April 3, 2014 at 10:23:46 AM EDT 

To: "Lori Messer  

Cc:  dnp <dnp@waldenu.edu> 

Subject: Notification of Approval to Conduct Research-Lori Messer 

Dear Ms. Messer, 
  
This email confirms receipt of the IRB approval for the community research partner and also 

serves as your notification that Walden University has approved BOTH your dissertation proposal 

and your application to the Institutional Review Board. As such, you are approved by Walden 

University to conduct research. 
  
Please contact the Office of Student Research Administration at dnp@waldenu.edu if you have 

any questions. 
  
Congratulations! 
  
Associate Director, Office of Research Ethics and Compliance 
  
IRB Chair, Walden University 
  

  

mailto:IRB@waldenu.edu
mailto:dnp@waldenu.edu
mailto:research@waldenu.edu
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Appendix E: Data Collection Worksheet 
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Appendix F: Permission to use Infant-Driven Feeding Scales© 

 

 January 14, 2014  

 

Susan Ludwig and Kara Ann Waitzman grant permission to the NICU at Jersey Shore 

University Medical Center, New Jersey, to use the Infant-Driven Feeding Scales© (IDFS). 

We also grant permission for the IDFS to be automated in computer format/for electronic 

medical record. We do ask that your feeding policy and your documentation state they were 

‘reprinted with permission from Susan Ludwig and Kara Ann Waitzman’ and include the 

copyright symbol wherever they may be used.  

 

The IDFS are intended to be used as they appear in the September 07 issue of Newborn and 

Infant Nursing Reviews unless otherwise indicated. Updated versions are being studied 

currently, and you will be kept up to date about this progress via the contact information you 

provided.  

 

We have found that implementation of the IDFS has been most successful in NICUs that 

made unit-wide education a priority. Education which includes changing the culture of 

feeding, implementation of the IDFS, and the entire scope of infant-driven feeding® practice 

is vital to successful practice change.  

 

Best of luck to you and please feel free to contact us via email with any questions!  

 

Sincerely,  

 

 

Sue Ludwig OTR/L  

(e) sue@infantdrivenfeeding.com  

 

Kara Ann Waitzman OTR  

(e) kara@infantdrivenfeeding.com  

 

 


