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ABSTRACT

Although routine evaluation of gastric content was a former standard of care in neonatal
nursing as a measure of feeding tolerance, recent studies demonstrate little evidence to support
the practice. It delays the achievement of full enteral feedings and increases the threat of poor
postnatal growth and long-term outcomes. At a 25-bed neonatal intensive care unit (NICU), the
nursing staff evaluate gastric residual volume (GRV) in over 85% of the gavage feedings given
to preterm neonates.
The purpose of this project aimed to measure the effect of implementing an updated
feeding policy via a continuing professional development (CPD) activity and its effect on the
frequency of evaluation of GRV. The project also measured the effect on hours to full enteral
feeding and days required to regain birth weight.
A quasi-experimental design was utilized. The project included all the nurses (n = 45)
caring for the population of interest (neonates < 34 weeks’ gestation and < 2500 grams weight at
birth, who required gavage feedings) at a single site. Implementation included an updated policy
and CPD activity. An adapted CPD-Reaction Questionnaire was offered to all nursing staff after
the designated timeframe of the CPD activity and staff were updated on progress monthly. Data
were collected via chart audits and analyzed using descriptive and inferential statistics.
The tool was completed by 84% of the nursing staff and revealed a moderate-to-high
mean on the intention and belief in capability constructs (M = 70 - 90%). Analysis demonstrated
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a statistically significant decrease in the evaluation of GRV from 85% to 0.01% (p = < 0.001).
Hours to full enteral feedings decreased on average by 35.4 hours (p = 0.049), days to regain
birth weight showed a non-statistically significant downward trend (7.5 days to 7.2 days, p =
0.37), and there was no increase in stage II NEC.
Implementation of an updated feeding policy via a CPD activity was associated with a
decrease in the frequency of routine GRV evaluations and decreased days to full enteral feedings
without increasing an adverse outcome.
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Chapter I: Introduction
Continuing professional development (CPD) for nurses improves the quality of nursing
care, nurses’ satisfaction, patients' safety, health care costs, and ultimately patient outcomes.
Nurses have the professional responsibility to participate in CPD, which is key to maintaining
and enhancing their skills and motivation to work (Vazquez-Calatayuda et al., 2021). A
challenge in any field of medicine is deciding when to change practice to reflect current research.
Although routine evaluation of gastric content was a former standard of care in neonatal nursing
as a measure of feeding tolerance, recent studies demonstrate little evidence to support the
practice. Updating practice, including the abandoning of ineffective or obsolete practices, is
crucial to improving the effectiveness and safety of health care.
The American College of Obstetrics and Gynecology (ACOG, 2020) defines the third
trimester as 28 weeks of gestation to birth. During this trimester, weight triples and length
doubles as body stores of protein, fat, iron, and calcium increase (Marcdante & Kliegman, 2019;
p.126). Preterm, low birth weight (LBW), neonates are especially vulnerable because they do not
have the benefit of a complete gestation. Neonatal intensive care (NICU) nurses are tasked with
supporting these fragile beings while they complete their development. Appropriate nutrition is
essential for their growth and development. The bedside nurse is the guardian to make sure that
feeding advancements are done judiciously. Eliminating a routine intervention not supported by
evidence to decrease time to optimal nutritional support, is essential. Evidence-based practice
(EBP) is recognized as the key to improving healthcare quality and patient outcomes (Chien,
2019). Continuing professional development should reflect EBP. Changing nursing practice via
CPD to ensure the care provided is consistent with a new evidence-based policy to improve
health outcomes for the LBW preterm neonate was the focus of this project.
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This chapter presents the importance of CPD for nursing and weight gain for LBW
preterm neonates in the NICU. The necessity of changing nursing practice by means of an
evidence-based policy update and professional development activity to eliminate GRV
monitoring with an aim of improving nutrition and postnatal growth in this population is
presented. The chapter summarizes the project site organizational needs, introduces project
questions and aims, outlines the EBP model for implementation, and defines relevant terms.
Statement of the Problem
In their provisional data for 2020, the Centers for Disease Control and Prevention (CDC,
2021) reported 3,605,201 births in the United States, down 4% from 2019. That same year, the
preterm birth rate declined from 10.23% to 10.09% in 2019, the first decline in this rate since
2014. The percentage of infants born preterm (births < 37 weeks of gestation) fell 8% from 2007.
Declines were observed in both early preterm (< 34 weeks of gestation) and late preterm births
(34-36 weeks of gestation) from 2019 to 2020. Data from 2020 reports the early preterm rate
declined from 2.77% to 2.69%, which is the lowest level reported since 2007. Additionally, this
data noted the late preterm rate declined from 7.46% to 7.39% between 2007 and 2020
(Hamilton, et al., 2021). This translates to approximately 97,000 early preterm births in the
United States in 2020.
Poor nutrition in preterm LBW neonates contributes to higher rates of morbidity,
mortality, and longer hospital stays. Potential growth deficits (i.e., extrauterine growth that does
not mimic expected intrauterine growth rates) beginning in the NICU may persist into adulthood.
Longitudinally, high blood pressure, cardiac dysfunction, obstructive lung disease, elevated
blood glucose, and mental health problems occur earlier and at higher rates in the preterm versus
term populations (Luu et al., 2017). Early administration of optimal nutrition to preterm birth
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survivors lowers the risk of adverse health outcomes and improves cognition in adulthood
(Kumar et al., 2017).
The Vermont Oxford Network (VON), a national neonatal data collection network which
evaluates multiple inpatient metrics including preterm infants' postnatal growth, defines postnatal
growth failure (PGF) as a discharge weight that is lower than the 10th percentile for
postmenstrual age. Among infants registered in this network, the prevalence of PGF is 50.3%
(Horbar et al., 2015). Hendrix et al. (2020) reported that fetuses with reduced fetal growth
velocity, irrespective of birthweight, may require up to three years for catch-up growth in height.
In the Hendrix et al. study, the small for gestational age (SGA) group had significantly lower
height and weight compared to the appropriate for gestational age (AGA) group. Small for
gestational age infants continue to remain at a lower body weight until five years of age (Hendrix
et al., 2020). Nursing care procedures that disrupt the initiation or progression of enteral feeds
contribute to PGF. Identifying factors that add to these delays and what EBP would shorten the
time required to establish full enteral feeds are needed to inform nursing practice. This
information is vital to establishing neonatal nursing standards of care.
Feeding intolerance in premature infants is a common and well-known complication for
patients in the NICU. It is one of the most significant contributors to PGF in very low birth
weight (VLBW; birth weight < 1500 grams) infants due to the disruptions in the advancement
when intolerance is suspected. With each disruption, the goal of full-volume enteral feedings,
achieving target growth, and ultimately, hospital discharge is delayed (Carter, 2012).
Despite its prevalence, a universally accepted definition of feeding intolerance does not
exist. Routine evaluation of pre-feed gastric residual volume (GRV) is a common practice and a
primary clinical measure of feeding tolerance. A survey reported that GRV is evaluated by more
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than 97% of NICU nurses (Metheny et al., 2012), although sufficient evidence is lacking on the
safety and necessity of this intervention.
Eliminating barriers to the establishment of optimal nutrition adds value for the neonate
by decreasing days to attain full enteral feeding volumes, optimizing nutritional support that may
shorten their hospital course, and normalizing growth curves that affects the health of a lifespan
(Gianni et al., 2013). The phenomenon of interest explored in this project was the effect of an
updated feeding policy and CPD activity on eliminating routine evaluation of GRV as a standard
of care for LBW preterm neonates. Routine evaluation of GRV lacks support in evidence-based
medicine. More specifically, this project focused on the implementation and evaluation of a new
feeding policy to optimize nutritional support by eliminating routine GRV evaluations in hopes
of achieving full enteral feedings sooner and improving postnatal growth (Carter, 2012; Farano,
2013; Moore et al., 2011 & 2013).
Significance of the Problem
The American Academy of Pediatrics (AAP, 1985) recommends that extrauterine growth
parallel the intrauterine growth trajectory of a fetus at a comparable gestational age. The optimal
growth rate of LBW preterm infants is unknown (Higgins et al., 2012). Optimal nutrition and
growth are the keys to the survival and improved long-term health outcomes of infants born
prematurely. These growth deficits can persist into adulthood (Gianni et al., 2013). According to
an AAP paper in 2015, PGF rates have decreased from 64.5% to 50.3% and severe PGF from
39.8% to 27.5% between 2000 and 2013.
Preterm LBW neonates are a vulnerable population at high risk for morbidity, mortality,
and poor long-term health outcomes. The goal of this project was to improve the growth of this
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patient population by eliminating an unnecessary feeding disruption based on a poor indicator of
feeding intolerance in the NICU (Fanaro, 2013; Graziano et al., 2015; Carter, 2012).
In an environment of continuous change, it is imperative to use scientific knowledge to
develop an innovative and effective nursing EBP. The project provided evidence on the
importance of EBP and CPD in nursing. Through CPD nurses maintain professional competence
and their practices remains robust for a higher caliber patient care and safety. This approach
applies to all specialties but in the NICU environment, it was used to eliminate an outdated
intervention to promote growth.
Translating current research into clinical practice is crucial. Continuing professional
development and consistent updates to policy are a unit’s organizational tools to standardized
practice amongst the medical team (Ritchison & Embree, 2021). Although the practice of
evidence-based medicine is an important strategy for improving the safety and quality of health
care, consistent use of certain best practices does not always occur in the United States (Melnyk
et al., 2018). This quality improvement project adds to the body of knowledge on the value of
CPD to ensure the highest quality of care and best health outcomes for this patient population.
Organizational Needs Assessment
This quality improvement (QI) project was conducted at a military academic medical
treatment facility located in the northeast. The single-site tertiary care facility provides care to
local and global U.S. military members and their beneficiaries and has more than 12,200
admissions annually. The center’s vision is to lead the world by transforming the teaching and
practice of military medicine. Its mission is to be the premier military academic health center and
provide innovative patient-centered care and advance readiness, quality, education, and research.
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Research is a large part of medical practice at the center with a university located on its
campus and a partnership with a proximally located, nationally recognized research facility.
Mostly, this research is medical with minimal nursing involvement. The NICU nursing staff play
a role in data collection for numerous process improvement projects but is rarely part of the
planning and executing research or QI projects.
The hospital reported 1,297 births in 2018. The 25-bed, Level III NICU cares for
approximately 400 high-risk, critically ill newborns each year.
Artifacts
An artifact is what you observe when you first encounter a group (i.e., what is on the
surface). According to Schein (2017), "The most important point to be made about this level of
the culture is that it is both easy to observe and very difficult to decipher. It is especially
dangerous to try to infer the deeper assumptions from artifacts alone” (p. 18).
This project used Schein’s Levels of Culture Theory to examine a NICU at a US military
treatment facility. Military culture guides the rituals and ceremonies, even in the medical
community. When analyzing the NICU on the artifact level, one passes the scrub anteroom and
receptionist area to an intimate unit arranged in open-bay pod formation. Pods are small with
only five-bed spaces and where the nurses are located in proximity to their assigned patients.
Technology is everywhere. As an observer, you hear alarms from patient cardiopulmonary
monitors, incubators, pumps, respiratory support, and hushed conversations between healthcare
team members including families. The scene appears calm, with no sense of urgency. Curtains
are used to separate patient spaces yielding patient and family privacy. This is the basic routine
of the unit. At times of emergency or a new admission, overhead lights are brightened, voices are
louder for clearer communication, and staff movements are hurried. The former calm is
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disrupted, but the unit easily returns to the basic routine once the urgency has passed. The unit is
staffed with neonatologists, fellows, pediatric residents, medical students, nurses, and respiratory
therapists.
Values
The second level of a culture within an organization is the espoused collection of beliefs
and values. According to Schein (2017), these are ideals, goals, values, aspirations, ideologies,
and rationalization. This level may or may not be congruent with the artifacts. These are personal
beliefs and values that an organization adopts in order to approach a problem. This level
separates the leaders from the followers by their ability in solving the group’s problems.
Staff in this unit are very sensitive to any change. Due to the military's organizational
norms and leadership transition every two to four years, the staff are in constant turnover.
Sustained change is difficult and is reflective of this high-volume turnover. However, providing
optimal care to families while minimizing harm to the patient is ingrained into the unit's shared
value. Due to the aforementioned high turn-over of military nurses and physician leadership, the
senior civilian and contract nurses play a crucial part in creating and sustaining the unit's culture
and policies. Therefore, to promote the unit's espoused values, the focus was placed on this
group to create a sustained and meaningful change.
Assumptions
Schein (2017) states, "Only those beliefs and values that can be empirically tested and
continue to work reliably in solving the group's problems will become transformed into
assumptions" (p. 22). Change at this level is very difficult because these are time-tested
behaviors. Transforming basic assumptions would produce survival and learning anxiety in a
unit. The threat of destabilization can create a resistance to change.
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Basic assumptions are why a unit does what it does, and how they care for patients,
families, and each other. It is their standard of care. To successfully effect change, the allies
within the hospital hierarchy who recognized the benefit of the change were engaged in the
development of strategies to improve the patient population's care. The medical team champions
brought about the update to the feeding policy and made it sustainable.
For this project, the involvement of nursing in development and execution was key.
Nursing staff participated in education, implementation, and data collection. To foster and
motivate further nursing research and QI projects on the unit, nursing was involved in every
phase of the project.
Project Site Practice Overview
The project site's previous feeding policy mandated routine evaluation of GRV before
every feeding. Due to the high-volume staff turnover for physicians at this facility, a
standardized feeding protocol was not in place, but it remains a subject of discussion with current
staff. Previously, the attending neonatologist and fellow establish the feeding strategy at the time
of admission, depending on the infant's weight and gestational age. Despite minor variations,
nearly all newborns admitted to the unit initially receive nothing by mouth (NPO), an
intravenous line (IV; peripheral or central), and IV fluids. Enteral feeds are rarely initiated for
the LBW premature neonate on admission and instead, are delayed until their status is deemed
stable, within 12-48 hours of admission. During this time, nutrition is supported by peripheral IV
fluids or total parenteral nutrition (TPN) and intralipids (IL). Enteral feeds are generally initiated
at 20 mL/kg/day and increased by 20-30 mL/kg/day until 80-100 mL/kg/day, at which time
fortification is introduced for the preterm population. Full enteral feeds are defined as 120
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mL/kg/day with a caloric density of 24 kcal/oz (for the appropriate population) when IV fluids
and lines are discontinued.
Project Question
Feeding intolerance in the premature neonate is a common and well-described hindrance
to achieving full enteral feeding volumes in the NICU population. Historically, GRV has been
the gold standard measurement of tolerance. This measurement is unreliable and may not
improve nutritional outcomes (Abiramalatha et al., 2019). The reported project eliminated this
routine practice by implementing an updated policy via a CPD activity. Afterwards, the
frequency of monitoring GRV and the effect on average hours to full enteral feeds were
evaluated.
Population, intervention, comparison, outcome, and time are the components of the
PICOT format. The PICOT question format is a consistent "formula" for developing answerable,
researchable questions. When it is well written, it makes the rest of finding and evaluating
evidence much more straightforward (Melnyk et al., 2011).
The primary PICOT question for this project was: (P) In nurses working in a NICU, (I)
how does a CPD activity and implementation of an evidence-based policy update, (C) compared
to the historical practice, (O) affect the nursing practice of routine evaluation of GRV?
PICOT Components
Population (P): All nurses providing care to patients admitted to the NICU of this military
treatment facility. For patient outcomes, charts were reviewed for infants < 34 weeks of gestation
at the time of birth and weighing < 2500 grams. The intervention of interest (I) was omitting the
routine evaluation of GRV via the implementation of a new policy and CPD. The comparison
(C) was pre-practice change data that was collected via electronic health record (EHR) before
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initiating the project. Prior to the implementation of this project, the nursing staff performed
evaluation of GRV prior to every feed in infants with an enteric tube. Finally, the primary
outcome (O) of interest was the effect of the policy update and CPD activity on the practice of
routine evaluation of GRV.
Project Aims
The primary aim of this project was to explore the impact of a policy update and CPD
activity on the nursing practice of routine monitoring of GRV in preterm LBW neonates in the
NICU. Secondary aims included an impact assessment of: (a) time (in hours) needed to achieve
full enteral feedings (120 mL/kg/day) via gavage, (b) days to regain birth weight, and (c) the
incidence of, at minimum, stage II NEC. The following assumption was tested: Eliminating the
nursing intervention of routinely monitoring GRV will decrease the time to establishing full
enteral feedings and the time to regain birth weight, without an increase in the incidence of, at
minimum, stage II NEC.
Evidence-Based Model of Implementation
There is an expectation that staff nurses base their practice on best evidence. When
evidence is lacking, nurses are charged with using the research process to generate and
disseminate new knowledge. With a focus on interdisciplinary teamwork, the Rosswurm and
Larrabee (1999) six-step process was developed out of the West Virginia University School of
Nursing. The model facilitates a shift from traditional and intuition-driven practice to implement
evidence-based changes into practice. The model has been tested in the acute care clinical
setting. The following are the six steps of the model:
1. Assess the need for change in practice by comparing internal data with external data.
2. Link the problem with interventions and outcomes (standard interventions, if possible).
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3. Synthesize the best evidence (research and contextual evidence).
4. Design a change in practice.
5. Implement and evaluate the change in practice, including processes and outcomes.
6. Integrate and maintain the change in practice using diffusion strategies.
To evaluate the efficiency of this QI project, Rosswurm and Larrabee’s six step
systematic process for the change to EBP was utilized. This approach to EBP guides
practitioners through the entire process of changing to EBP, beginning with the assessment of the
need for the change and ending with the integration of an evidence-based protocol (Rosswurm &
Larrabee, 1999). Using this framework was beneficial in establishing the outline of this project.
The first step in the six-step process is to assess the need for change in practice. This step
is the foundation of the project, as it intends to explain the problem and the significance to
practice in more detail. It also examines how a unit’s current practice compares to the larger
community by comparing internal data with external data. In this project, when utilizing the
model developed by Rosswurm and Larrabee (1999), the need to improve postnatal growth in
this population does exist. Current nursing practice on the unit was compared to standards of
NICUs across the United States and abroad. Traditional nursing practice was identified and
feasibility was discussed with the interdisciplinary team, including nursing and physician
leadership. Therefore, this project assessed the implementation of an updated evidence-based
policy, which included the elimination of routine GRV assessments, and its effect on patient
outcomes.
The second step is to link the problem with interventions and outcomes. Although the
topic of eliminating routine GRV monitoring has only been emphasized recently, current
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research supports this practice change within the general field of nursing. However, it requires
more traditional data in NICUs to be considered a standard of care.
In the third step, the best research evidence is synthesized and combined with a clinical
appraisal of the literature. Practitioners evaluate the strengths and weaknesses of the studies and
identify gaps and conflicts in the available knowledge (Rosswurm & Larrabee, 1999). This step
recommends utilizing a structure critique worksheet to organize information for the synthesis of
evidence. In the critique and synthesis of the body of evidence in chapter two, the Let Evidence
Guide Every New Decision (LEGEND) appraisal tool was used to rate the quality of individual
studies (Clark et al., 2009). The synthesis of the research reported varying rates of success but all
agreed that this practice change was feasible.
The fourth step is to design a change in practice. The practice environment, its resources,
and feedback from stakeholders are essential considerations when designing a change
(Rosswurm & Larrabee, 1999). The policy was updated to remove the practice of routine
evaluation of GRV. A CPD activity, in the form of a PowerPoint presentation on the research
evidence to support the practice change was created. The implementation plan was presented to
every nurse providing care for this patient population. A link was provided to a voluntary survey
for all participants of the CPD activity to measure intent to change their practice. The survey
was based on the CPD-Reaction Questionnaire developed by Légaré et al. (2011). This
questionnaire is a brief and valid tool that can detect a change in the behavioral intention of
health professionals attending CPD activities. The instrument is appropriate for assessing the
impact of CPD activities on behavioral intention (Légaré et al., 2017).
The last two steps are to implement and evaluate the change in practice, including
processes and outcomes as well as integrate and maintain the change in practice using diffusion
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strategies. These last steps are addressed in chapters four and five with data analysis and
disseminated to make it a permanent practice change.
Operational Definitions
Despite the relevance of CPD, there is little consensus on its definition. For this project,
the American Nurses Association’s (ANA) definition of CPD as “a lifelong process of active
participation by nurses in learning activities that assist in developing and maintaining their
continuing competence, enhancing professional practice and supporting achievement of their
career goals,” (ANA, 2010, p. 1) was employed. This definition was used as a framework for the
development of the initial educational model (i.e., the PowerPoint presentation).
Gastric residual volume is defined as the volume of the last feed present before the next;
this determines the undigested volume. Recently research has questioned the usefulness of
routinely monitoring GRV (Rysavy et al., 2020). The practice of routine GRV monitoring was
abandoned but could be utilized if the patient had changes in their clinical status that warranted
its evaluation. For operational purposes, a GRV that was considered “significant” was defined as
a volume greater than 50% of the previous feeding volume or a blood-tinged residual.
The World Health Organization (WHO, 2018) defined LBW as a birth weight of less
than 2500 g (up to and including 2499 g). LBW is further categorized into VLBW and extremely
low birth weight (ELBW; < 1000 g). LBW is a result of preterm birth (gestation < 37 completed
weeks), intrauterine growth restriction, or both. For this project, the population monitored for
outcomes were infants < 34weeks gestation and < 2500 grams at birth.
Changes in the abdominal assessment are another clinical sign repeatedly associated with
feeding intolerance in the literature. This, along with emesis, were used as clinical symptoms of
feeding intolerance. But current research does point out that abdominal distention may be caused
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by certain modes of respiratory support, as well as enteral feeding. Some research considers
changes in abdominal circumference measurements or the color of the aspirate as findings that
warrant further investigation. When defining abdominal distension, a range of increased
abdominal girth measurement to visible bowel loops exists in the literature (Moore & Wilson,
2011). For this project, change in the abdominal assessment was defined as a change in girth
measurement > 2 cm between care assessments), aspirate color change, decrease in bowel sounds
via auscultation, and/or perceived abdominal tenderness to palpation.
Emesis was the second clinical manifestation of feeding intolerance that was defined and
monitored. Emesis is a consistent factor associated with feeding intolerance in the presence of
another assessment change (listed above). This supports its inclusion as a defining attribute in
premature infants. The specifics of the amount and color were not addressed in previously
published literature. However, emesis should be considered abnormal if it occurs more than once
in 24 hours, is bloody in color (i.e., frankly bloody or coffee ground in appearance), and is
present with changes in the abdominal assessment (Moore & Wilson, 2011).
Due to the elimination of checking GRV in the feeding policy, the practice changes of
monitoring both emesis and changes in abdominal assessment were implemented to gauge
feeding intolerance. Causes of any feeding disruption were tracked as a potential subject for
future research.
Full enteral feeding volume was defined as 120 mL/kg/day based on the birth weight of
the neonate. The time to full enteral feedings was defined as the difference in hours between the
date and time of birth as well as the date and time of the completion of the first enteral feed at
120 mL/kg/day. This data was expressed in “hours” in the data analysis. The time to regain birth
weight was defined as the number of days needed to re-achieve birth weight.
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Bell's classification was introduced in 1978, periodically updated (Neu, 1996), and is still
widely used to stage NEC based on disease severity clinically. Stage I insinuates suspected NEC
(typically secondary to the aforementioned combined symptoms of feeding intolerance), stage II
defines confirmed NEC (via radiographic and clinical markers), and stage III confirms NEC with
intestinal perforation and/or multi-system involvement. For this project, NEC was considered
significant if modified Bell’s stage II or greater was diagnosed during the study time frame.
Conclusion
This chapter establishes the importance of CPD and attaining full enteral feedings in
LBW premature neonates in the NICU. The organizational needs, project questions, and aims
were discussed. The chapter went on to review the evidence-based implementation model and
the steps needed to successfully apply the change to nursing practice. Key concepts and
operational definitions were outlined for clarity and data collection consistency. These
components are necessary for developing nursing standards of care that are designed to educate
and encourage judicious reporting of early signs/symptoms, which may, in turn, improve
outcomes.
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Chapter II: Review of the Literature
The current research demonstrates an uncertainty as to whether routine monitoring of
GRV has any benefits. It may lead to greater interruptions in feeding and an increased number of
days to achieve full enteral feeding volume (Abiramalatha et al., 2019). This chapter presents the
validity and reliability of the survey tool used to gauge nursing intent-to-change practice and
reviews the literature on the practice of GRV monitoring in the LBW preterm newborn in the
NICU. Specifically, this chapter outlines the search strategy methodology, a critique of each
study, the synthesis of the evidence, and supplies a rationale for the proposed scholarly project.
Search Strategy and Criteria
Intent to change is considered a predictor of influencing the use of EBP (Fishman, et al.,
2020). When deciding on a survey tool to evaluate the CPD, intention-to-change practice was the
focus of the search. The CPD-Reaction Questionnaire, developed by Légaré` et al. (2011), was
identified. When Ovid MEDLINE and Google Scholar were searched utilizing “Légaré” and
“continuing professional development”, seven articles were identified. Four articles are a
progression from the development to responsiveness of the questionnaire and the CPD-reaction
Questionnaire manual for use (Légaré et al., 2011; Légaré et al., 2014; Légaré et al., 2015;
Légaré et al., 2017). The other three articles were research that utilized this tool to evaluate CPD
(Bentley, et al., 2019; Booth, 2019; Lamont & Brunero, 2018).
The search strategy for the practice change of eliminating GRV evaluations included the
following Medical Subject Heading (MeSH) search terms: “infant, low birth weight” and "gastric
residual." The Boolean operator "AND" was used to combine terms and obtain relevant articles.
The electronic databases used for the search included the Cochrane database of systematic
reviews of RCTs, the Cochrane neonatal collaborative review group specialized register, Medical
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Literature Analysis and Retrieval System Online (Ovid MEDLINE), and the Cumulative Index
to Nursing and Allied Health (CINAHL). Limiters of time (2010 to 2021) and randomized
controlled trial (RCT) were used to narrow the results. Each article retrieved was evaluated by
abstract review and assessed for relevance to the population impacted as well as the intervention
of interest.
Inclusion criteria consisted of: (a) publication date from 2010 to 2021 (b) LBW
premature infants, and (c) studies that included the cessation of routine gastric residual
monitoring. Articles were excluded if the study population was anything other than the neonatal
period (> 28 days after birth), neonates were term, were not LBW (birth weight ≥ 2500 grams),
and/or the articles were duplicates or written in a language other than English.
Cochrane Neonatal, one of over 50 review groups in Cochrane, prepares systematic
reviews of RCTs to treat neonatal diseases or problems. These reviews follow a standardized
method that includes a well-formulated question, a comprehensive search for eligible trials,
critical appraisal of trial quality, and an appropriate, quantitative synthesis of the results using
meta-analysis. The Cochrane search produced nine results. On the first review, eight were
eliminated for various reasons, to include: the meta-analyses did not address the focus of this
project, they were older than 2010, or were protocols for future reviews. The one retained article
was a meta-analysis of routine monitoring of gastric residuals and its association with the
prevention of NEC in preterm infants (Abiramalatha et al., 2019).
The CINAHL Database provides indexing of the top nursing and allied health literature
available, including nursing journals and publications from the National League for Nursing and
the American Nurses Association. Literature covers a wide range of topics including nursing,
biomedicine, health sciences librarianship, alternative/complementary medicine, consumer
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health, and 17 allied health disciplines. The CINAHL search used MeSH “infant, low birth
weight” and "nutrition," which initially resulted in 30 articles. After limitations of time (2010 to
2021) and the RCT modifier were applied, six articles remained. Abstracts were reviewed, and
five articles were retained after the review (Kaur et al., 2014; Parker et al., 2019; Riskin et al.,
2017; Thomas et al., 2018; Torrazzo et al., 2015).
Ovid MEDLINE is one of two primary ways to access MEDLINE (the other being
PubMed). Ovid MEDLINE also utilizes the National Library of Medicine’s (NLM) controlled
vocabulary thesaurus, otherwise known as MeSH. The Ovid Medline was searched with the
same MeSH heading of “infant, LBW” and “nutrition”. This search initially produced 69 articles.
After the limitation of time (2010 to 2021) were applied and duplicates removed, three articles
remained (Akar & Turgut, 2020; Kadam & V. V., 2020; Singh et al., 2018).
A large portion of the available evidence reviewed in this document is from studies on
premature infants conducted in underdeveloped countries with higher mortality rates and higher
rates of infectious disease. Care has been taken in extrapolating this information to the
developing country settings.
Synthesis of Evidence
For all studies, a standardized form was used to extract relevant information from the
available sources. Systematically extracted data included: (a) study location, (b) author, (c) year
of publication, (d) study design, (e) participants, (f) sample size, (g) type of intervention or
exposure, (h) type of control group, (i) follow-up, (j) outcome measures, and (k) results
(including the effect of measures and tests of statistical significance, where possible). Where
results adjusted for potential confounders were available, they were used in preference to
unadjusted results.
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For this literature review, the LEGEND appraisal tool was used to rate the quality of
individual studies (Clark et al., 2009). LEGEND included a glossary, a table of evidence levels,
an algorithm, a set of evidence appraisal forms, and worksheets to guide the grading of a body of
evidence and judging the strength of a recommendation. The LEGEND tool rates studies by their
domain, study design, and quality. The clinical question domain is designated as an intervention.
The study design arranges articles into specific rankings on a scale from one to five, with one
classified the highest strength of evidence. The quality of the study's recommendation is
classified into "a" for a good quality study and "b" for a lesser quality study.
CPD-Reaction Questionnaire
The CPD-Reaction Questionnaire combines social cognitive theories into a validated,
theory-based 12-item instrument consisting of five constructs. It evaluates intention to change
behavior for health care professionals as a specific behavior resulting for the CPD activity
objectives through the representation of intention (Légaré et al., 2011; Légaré et al., 2014;
Légaré et al., 2017). The CPD-Reaction Questionnaire assumes that three categories of variables
predict health professionals’ behavior, to include: (1) their intention to adopt a particular
behavior or not; (2) their beliefs about their capabilities; and (3) their past behavior and habits
(Légaré et al., 2017). When the articles were reviewed using the LEGEND appraisal tool, each
received a score rating of 2a as psychometric studies.
In the first article Légaré et al. (2011) described the process of creating the questionnaire
and the protocol to test its validity and reliability. The CPD-Reaction Questionnaire manual
states that the tool results with Cronbach’s coefficients for the constructs varying from 0.77 to
0.85, as well as moderate test-retest reliability with weighted kappa values between 0.40 and
0.60 (Légaré et al., 2015). It also demonstrates construct validity with an exploratory factor
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analysis confirming the presence of five constructs and a proportion of variance explained by
each factor’s superiority to 5% (Légaré et al., 2015).
The CPD-Reaction Questionnaire has been utilized in other populations including
primary care providers after an online dementia CPD series (Bentley et al., 2019), acute care
providers after a CPD on non-pharmacological pain management (Booth, 2019), and acute care
nurses after a workplace violence CPD (Lamont & Brunero, 2018). This tool successfully
assessed the impact of the CPD on clinical behavioral intentions and estimated the predictive
potential for subsequent behavior change.
The descriptive study by Bentley (2019) evaluated the intent-to-change behavior of
nurses and medical graduates after a three-hour dementia on-line CPD and scored a 4b when the
LEGEND tool was used. Twenty-five participants from one state in Australia completed the
study. While the results showed increased knowledge, attitudes, and confidence following the
CPD, no change in practice or patient outcomes were measured.
The study included in the body evidence by Booth (2019) scored a 4b on the LEGEND
tool. This project utilized a post-education single group quantitative descriptive design done “to
understand perceptions and intent to use integrative pain management therapies” (Booth, 2019,
p. 10). Fifty-nine physicians, nurse practitioners, and physician assistants from a single facility
participated in a short educational intervention that disseminated peer-reviewed clinical practice
guidelines. It also used a tool to measure intent, the Integrative Medicine Attitude Questionnaire
(IMAQ), in addition to the CPD-Reaction Questionnaire. Findings indicated the survey
instrument showed that participants’ attitudes were positive toward nonpharmacologic
integrative medicine and that they have intent to order and discuss these options with patients but
it did not measure the actual change in practice.
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The quasi-experimental study by Lamont & Brunero (2018) scored a 4b on the LEGEND
tool. This study of 78 nurses used pretest-posttest measurements of educational objectives and
confidence levels, with two-week follow-up for a work-place violence CPD. While the study
found increases is most behavior intention scores and confidence ratings, it did not measure any
actual effect on the work-place violence. Additionally, the study found Cronbach alpha values
for constructs ranging between 0.71 and 0.9, consistent with the Légare et al. findings in 2015.
Gastric Residual Volume Evaluation
The systematic review included in the body of evidence (Abiramalatha et al., 2019)
scored a 1b on the LEGEND tool. This was secondary to the article’s inclusion of only three
studies, that all the studies included scored low on Cochrane’s GRADE scoring tool, and that the
findings were described as imprecise, due to small sample size.
Five studies were randomized controlled studies (Kaur et al., 2014; Parker et al., 2019;
Singh et al., 2018; Thomas et al., 2018; Torrazzo et al., 2015). When the articles were evaluated
using the LEGEND tool, two studies earned a 2a rating (Parker et al., 2019; Singh et al., 2018).
The others earned a 2b rating for various reasons that included; small sample size, unclear study
process, and results that were not statistically significant (Kaur et al., 2014; Thomas et al., 2018;
Torrazzo et al., 2015).
The three remaining studies were a cohort design (Akar & Turgut, 2020; Kadam & V. V.,
2020; Riskin et al., 2017), two were retrospective (Akar & Turgut, 2020; Riskin et al., 2017) and
one was prospective (Kadam & V. V., 2020). The prospective study received a 3b rating for
short term assessment of postnatal growth and statistically insignificant findings. The
retrospective studies received a rating of 4a (Riskin et al., 2017) and 4b (Akar & Turgut, 2020),
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primarily due to missing sample size calculations and power analyses as well as poorly matched
cohorts.
Of the retained articles, eight were of quantitative analysis and one was a systematic
review. The systematic review included the three articles contained in the literature search. All
were randomized controlled studies with a study group similar to the cohort planned for this
study. Six were studies conducted abroad (Akar & Turgut, 2020; Kadam & V. V., 2020; Kaur et
al., 2015; Riskin et at., 2017; Singh et al., 2018; Thomas et al., 2018) and the two from the
United States were conducted at the same hospital in Gainesville, Florida (Torrazzo et al., 2015;
Parker et al., 2019). Two of the studies compared the use of GRV versus an abdominal girth
measurement as an indicator of feeding intolerance (Kaur et al., 2015; Thomas et al., 2018). The
others compared GRV with a combination of abdominal girth, discoloration, tenderness, or
emesis to gauge intolerance (Akar & Turgut, 2020; Kadam & V. V., 2020; Parker et al., 2019;
Riskin et at., 2017; Singh et al., 2018; Torrazzo et al., 2015). All had varying results, but four
major themes emerged to surmise that routine monitoring of gastric residual: (a) is not a good
gauge of feeding intolerance, (b) may increase the time taken to establish full enteral feeds, (c)
may delay regaining birth weight, and (d) has little-to-no effect on the incidence of NEC. A
limitation of this body of evidence was that the results were not reported separately for the
infants who were both preterm and SGA from those who were preterm and AGA.
According to Parker et al. (2019), evaluating gastric residuals has been considered
standard care for decades without substantial supporting evidence (p. 535). Eliminating routine
GRV assessments was the common intervention of all the research studies included in this
literature search (Akar & Turgut, 2020; Kadam & V. V., 2020; Kaur et al., 2015; Parker et al.,
2019; Riskin et at., 2017; Singh et al., 2018; Thomas et al., 2018; Torrazzo et al., 2015).
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However, the comparison differed across studies. Two studies replaced gastric residual with
routine abdominal girth measurements (an increase of ≥ 2cm) as the sole deciding factor on
whether to advance feeds or perform further investigation (Kaur et al., 2015; Thomas et al.,
2018). In one study, the control group continued to check residuals before feedings. The
aspirates were limited to 0.5mL for confirmation of the gastric tube’s placement and evaluation
for hemorrhagic residuals (Singh et al., 2018). The Akar & Turgut (2020) study evaluated for
“vomiting, abdominal distention, abdominal tenderness, abdominal discoloration, not looking
well and bloody stool” (p. 2). The Kadam & V. V. (2019) study evaluated “any abdominal
distention, discoloration, emesis, and tenderness” (p. 433). The Riskin et al. (2017) study
evaluated “abdominal distention, vomiting or large regurgitation, green or bilious regurgitation
or vomiting of any quantity, restlessness, somnolence or apathy, increased number of apnea and
bradycardias, or other changes in vital signs” (p.129). The Singh et al. (2018) evaluated for
“repeated bilious aspirates, vomiting, gastric aspirates containing frank blood, or abnormal
abdominal examinations (localized or general tenderness, abdominal wall discoloration, or
absent bowel sounds)” (p. 80). One study did not specify their parameters for evaluation; rather,
decisions were made according to their “NICU nutritional guidelines” with no further
explanation (Parker et al., 2019).
Feeding Intolerance
Four studies addressed the subject of “feeding intolerance” as the intolerance or
interruption of feeding advancement (Kadam & V. V., 2020; Kaur et al., 2015; Singh et al.,
2018; Thomas et al., 2018). One of the studies found no difference in interruptions between the
GRV and the non-GRV group (Thomas et al., 2018), but those findings were not clinically
significant (p = 0.12 vs. 0.17). Three of the studies did report some differences, but only one
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demonstrated statistical significance (Kaur et al., 2015). In the Kaur et al. study, feeding
intolerance and interruptions between the control and study groups were significant (p < 0.001).
In general, the groups that did not rely on GRV had fewer interruptions of feeding. Of note, in
the Kadam study (2020), it was reported that the non-GRV group did have increased intolerance
episodes, but this did not increase the incidence of feeding interruptions. Research demonstrates
that GRV is not a reliable assessment for feeding intolerance and, in some cases, may contribute
to delaying the establishment of enteral feedings.
Time to Achieve Full Enteral Feeding
One of this project's patient outcomes was to test if the omission of GRV monitoring
affects the time to achieve full enteral feedings in preterm LBW neonates. Full enteral feeding
volume varies between institutions. In the research review, full enteral feeding volume ranged
from 120 mL/kg/day to 180 mL/kg/day. Feeding intervals also varied from every two to every
three hours. Six studies had time to full enteral feedings as a primary outcome (Akar & Turgut,
2020; Kaur et al., 2015; Riskin et at., 2017; Singh et al., 2018; Thomas et al., 2018; Torrazzo et
al., 2015) and two studies reported this metric as a secondary outcome (Kadam & V. V., 2020;
Parker et al., 2019). All the results demonstrated a decrease in time to full enteral feedings in the
non-GRV group which may be clinically significant, but only four studies reached statistical
significance (Akar & Turgut, 2020; Kaur et al., 2015; Riskin et al., 2017; Thomas et al., 2018).
The reduction of times to full enteral feedings was two to four days (p = < 0.001 to 0.42). In the
Torrazzo et al. study, when gastric residual evaluations were omitted, infants achieved full
enteral feedings (150 mL/kg/day) greater than five days sooner, but it was not statistically
significant (p = 0.19). This may be clinically significant for the LBW preterm infant with a
greater risk of long-term complications related to suboptimal nutrition.
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Necrotizing Enterocolitis
Necrotizing enterocolitis was addressed throughout the literature review. It was a primary
outcome in the reported meta-analysis (Abiramalatha et al., 2019) and in two research studies
(Akar &Turgut, 2020; Kadam & V. V., 2020). Necrotizing enterocolitis was a secondary
outcome in all the others (Kaur et al., 2015; Parker et al., 2019; Riskin et at., 2017; Singh et al.,
2018; Thomas et al., 2018; Torrazzo et al., 2015). In the reviewed literature, there was no
statistical significance between non-GRV groups and an increased incidence of NEC. In fact,
most studies had a smaller number of NEC diagnoses in the non-GRV group, and one study
reported their findings were statistically significant (Kadam & V. V., 2020). As stated in the
Abiramalatha et al. (2019) systematic review’s conclusion, "there is uncertainty as to whether
routine monitoring of stomach aspirates has any benefits” (p. 3).
Time to Regain Birth Weight
The endpoints for data collection and secondary outcomes of this QI project included
hours to achieve full enteral feedings and days to regain birth weight. Three studies tracked days
to regain birth weight as a secondary outcome (Kadam & V. V., 2020; Kaur et al., 2015; Singh et
al., 2018). All three reported an average decrease of one less day to reach birth weight for the
non-GRV groups. Although not statistically significant (p = 0.16 - 0.53), less days to achieve
birth weight may be clinically significant for this population and this may be where more
innovation is needed. Nutrient density may be an area that requires more investigation, but for
this project, any reduction in days to regain birth weight would be beneficial.
Rationale for Project
The body of evidence supports the use of a CPD educational intervention and policy
update to impact the nursing practice of routine GRV monitoring in preterm LBW neonates in

25

the NICU. When grading this body of evidence using the LEGEND system, there are enough
high-quality studies that confirm further research is unlikely to change the confidence in the
clinical question (Clark et al., 2009). In other words, the results of this literature search and
synthesis suggest that a practice change is warranted. The body of evidence for the CPD tool
received a moderate grade for one 2a rating of the final Légaré et al (2017) and three 4b studies
(Bentley, et al., 2019; Booth, 2019; Lamont & Brunero, 2018). The CPD-Reaction questionnaire
is a valid and reliable tool to evaluate the CPD completed prior to the practice change. Literature
reviewed also confirms that routine evaluation of GRV is unnecessary and may be a barrier to
the delivery of enteral nutrition to LBW preterm infants. The body of evidence for omitting GRV
monitoring receives a high grade for two 2a studies (Parker et al., 2019; Singh et al., 2018), one
1b study (Abiramalatha et al., 2019), and several other studies with grades ranging from 2b to 4a
(Akar S. & Turgut M., 2020; Kadam R. & V. V., 2020; Kaur et al., 2015; Riskin et at., 2017;
Thomas et al., 2018; Torrazzo et al., 2015). Routine evaluation of GRV increases the risk of
feeding interruptions, increases the time to reach full enteral feedings, and increases days to
regain birth weight without any significant increase in the diagnostic rate of stage II (or higher)
NEC. This synthesis of the research makes this project feasible, and it can be translated into
evidence-based practice in the nursing care of LBW preterm infants.
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Chapter III: Methodology
This chapter outlines the quality improvement project design and methodology. The
primary aim was to examine the impact of a new feeding policy and a CPD activity on the
routine nursing practice of GRV monitoring in preterm LBW neonates admitted to a 25-bed level
III NICU. Secondary outcomes included: (a) hours to full enteral feeding volume (defined as 120
mL/kg/day, based on birth weight), and (b) time (in days) to regain birth weight. The incidence
of a NEC (Bell’s stage II or greater) diagnosis during the study timeframe was also tracked for
these neonates.
Implementation Framework and Plan
This evidence-based quality improvement project utilized a pre-post chart review design
over the project’s timeframe (January 1, 2021 to September 30, 2021) within the NICU of a
northeastern U.S. military treatment facility. The sample included LBW preterm neonates
impacted by multiple disease processes that required enteral gavage feedings from the time of
admission until the day that birth weight was regained and full enteral feeding volume was
achieved. The data was extracted from the EHR through a query. This project utilized the change
model for evidence-based practice, developed by Rosswurm and Larrabee (1999) and outlined in
chapter one. The procedures for the study are described in the following sections.
Project Sponsors
Based on the topic of interest and observations, the researcher identified important
project sponsors, to include: unit leadership, health care team members, and Georgetown
University faculty. This EBP change project was supported by the unit's medical and nursing
leadership (i.e., subject matter expert, division chief (physician), nursing service chief, and
assistant service chief). This group guided the principal investigator in formulating the plan and
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design of this project. The principal investigator explored and identified a gap that existed and
initiated a plan on how to address it. A best-practice approach to the execution and management
of the project was formulated with the project shareholders’ aid.
The stakeholders' roles varied but each played an integral part in the success of the
project and its evaluation. The medical team members partnered with the nurses in increasing
knowledge using a CPD activity. The administration, organization, and physicians advocated
with a clear message about the need for improving the quality of care for LBW neonates and
how this project added to that shared goal.
Human Subject Review
A pre and post implementation chart review was appropriate for assessing the policy’s
and CPD activity’s effectiveness. The project’s focus was on the nursing staff caring for the
population of interest in the level III NICU in the single-site military treatment facility.
Education was mandatory but completing the survey was voluntary. Implied consent was
obtained electronically before starting the survey. Both the university’s and facilities’ internal
review boards (IRB) deemed this project as QI, not research, therefore not requiring human
subject review.
Data files were stored in a password-protected electronic file, on a common access card
(CAC)-enabled work computer. Data files were coded with the deidentified study identification
(ID) numbers only. The data query and extraction were done at the project site by the honest
broker to prevent unauthorized disclosure of direct identifiers. The data was transcribed into an
Excel spreadsheet with a pre-specified data structure. This was housed in a project-specific,
password-protected area on a secured server with frequent back-ups. The data was stored for the
length of time required by the facility.
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Population
The population of interest included the nursing staff working in the NICU of study. For
the secondary outcomes, the EHRs were reviewed for patient outcomes of preterm newborns (≤
34 weeks’ gestation) with a birth weight of less than or equal to 2500 grams, who were admitted
to the NICU within the first 24 postnatal hours and required enteral feedings via gavage (nasally
or orally inserted enteric tubes) until birth weight was regained and full enteral feeding volume
was obtained. The EHRs of infants with congenital anomalies, cardiac defects, or metabolic
defects that precluded feeding within the first 48 postnatal hours were excluded, as were the
EHRs of infants who died or those who were discharged home or transferred before achieving
full enteral feedings.
Sample size was calculated from an assumed standard deviation (SD) of time to full feed
of two days in the no GRV group (Singh et al., 2018). The target review of 70 patients per group
had 80 percent power to detect a one-day difference in days to full feed with a two-sided
significance level of 0.05, allowing for up to 10 percent loss-to-follow up due to missing or
unavailable days to full feed. However, this calculation was found not feasible for the data
collection period and further explained under limitations.
To limit the inconsistencies of data interpretation and evaluate data objectively, the
project was divided into a distinct cohort based on periods of time (January 1, 2021-June 25,
2021 [Epoch 1] and June 26, 2021-September 30, 2021[Epoch 2]). The routine care group was
evaluated in Epoch 1 and the non-GRV group was evaluated in Epoch 2.
Procedures and Timeline
The unit's feeding protocol was updated by the clinical nurse specialist to include several
EBP changes (Appendix A). The principal investigator developed a CPD activity based on the
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updated feeding protocol and the supporting literature to remove routine GRV monitoring from
the policy. All nursing staff employed by the federal government (i.e., active-duty military
service members, civilians, or contractors) in the study NICU received the in-person CPD
training on the practice change and new policy from June 10, 2021 to June 25, 2021 (Appendix
B). All staff were provided with a web link or quick response (QR) code to the QualtricsXM
survey that was adapted for the project. A sign was created and posted on the unit’s Learning and
Engagement System (LENS) board of go-live date as well as implementation progress and
compliance. At the request of unit nursing leadership, the principal investigator created a roster
containing the names, affiliations, and signatures to serve as proof of CPD completion. Monthly
updates on progress, compliance, and continuing education were disseminated to the nursing
staff via the LENS board.
The original project’s go-live date was July 1, 2021 but was moved to June 26, 2021
because education of all nursing staff was completed on June 25, 2021. The collection of patient
outcomes data ended on September 30, 2021. All NICU nursing staff members (n = 45)
completed a live CPD activity on the policy and practice change. All CPD sessions followed the
educational standard of the hospital. The revised feeding protocol was available on the unit in
written and digital copies. Email updates and flyer were original planned for the dissemination of
information to the healthcare team. After starting the education on the unit, these methods were
not disseminating information effectively. The LENS board was a new technology placed in the
unit in June 2021. This platform enables leadership (medical and nursing) to communicate
effectively on ideas and concerns shared by frontline teams, enabling real-time coordination and
improvement. Project communications and updates were placed in the LENS board and a QR
code was added to the electronic flyers to promote survey participation (Appendix C). The

30

CPD’s activity duration was approximately 10 minutes, depending on the participant’s
response(s). This CPD included written material (i.e., research abstracts and articles), a
PowerPoint review of the information, and time for questions or concerns related to the policy
update and practice change. Staff were encouraged to communicate at any point during the CPD
activity. After the CPD activity was completed, a link or quick response code (QR) code was
made available to the participant to complete the CPD-Reaction Questionnaire, including basic
demographic questions, on the Qualtrics platform. The nurses were given from June 10, 2021
(start of CPD activity) until July 31, 2021 (survey closed) to complete the survey. This was due
to the unit having a significant per diem pool of nurses (n = 13, 29%), with some only working
one to two shifts a month. It gave all nursing staff the opportunity to participate in the survey
before the first update was posted.
Patient outcome data were extracted from the EHRs and deidentified by the honest
broker. The data were of preterm LBW neonates who met inclusion criteria. Infants in Epoch 1
received routine GRV assessments via direct aspiration by the bedside nurses, whereas the nonGRV group (Epoch 2) did not receive direct aspiration unless other signs of feeding intolerance
were observed (previously defined as change in abdominal exam and/or emesis). Data collection
from EHR focused on feeding volume as the total milliliters per kilogram per day (goal 120
mL/kg/day), daily weight (grams), number of episodes of feeding interruption and the causes,
incidence of feeding intolerance (i.e., significant emesis and increased abdominal girth), and the
incidence of diagnosed NEC (modified Bell's staging of II or greater).
Tools
The CPD-Reaction Questionnaire was administered via the QualtricsXM platform. The
survey consisted of 16 questions with the first being an explanation of the project and obtaining
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permission from the participant to use their data for analysis (Appendix D). Three questions
included the staff demographics of: (a) age, (b) highest level of education in nursing, and (c)
years of nursing experience in the NICU. The twelve remaining questions were the CPDReaction Questionnaire adapted for this project’s CPD activity. The CPD-Reaction
Questionnaire combines social cognitive theories into a validated, theory-based 12-item
instrument consisting of five constructs (i.e., intention, social influence, beliefs about capability,
moral norm, and beliefs about consequences) and evaluates intention to change for health care
professionals. The CPD Reaction is a validated questionnaire (Cronbach α ranging from 0.77 to
0.85) for evaluating continuing professional development. Briefly, each item response format
was pre-coded with Likert-type scale values. The item score for each participant ranges from 1 to
7 (i.e., Strongly disagree = 1, Strongly agree = 7; Never = 1, Always = 7; etc.). A score for each
construct was obtained by calculating the mean score for each (e.g., if the construct includes two
items, the item scores were added and the total was divided by two, yielding a score between one
and seven) (Légaré et al., 2017).
Outcomes Measurements and Data Analysis Plan
Data from the CPD-Reaction Questionnaire was collected by an anonymous survey via
the QualtricsXM platform. Demographic data included: (a) age, (b) nursing education, and (c)
years of experience in the NICU. The participants’ survey responses were scored using the
guidance of the CPD-Reaction Questionnaire user’s manual. There were 12 Likert-like questions
with a score of one to seven and these questions were grouped to score five constructs of intent
to and capability of change. The demographic data in the CPD-Reaction Questionnaire were
analyzed via descriptive statistics for participant characteristics. The CPD questions were
analyzed using the CPD-Reaction Questionnaire manual with predefined formulas for scoring

32

the constructs. The results of the CPD survey factor scores were reported using descriptive
statistics (i.e., mean and standard deviation or median and range).
Neonatal outcome data were obtained through retrospective chart review within
Essentris®ED™ platform to address each study aim. To address the pre- and post-policy change
as well as the CPD educational intervention, predetermined date ranges were set. The routine
GRV monitoring group data was compiled via retrospective chart review of all the patients who
met criteria and were admitted to the NICU over the pre-intervention designated date range
(Epoch 1). Data from the EHR included (a) gestational age (b) birth weight, and (c) sex. These
demographics were used to test for homogeneity in each epoch. Additional characteristics,
including the (d) number of feedings via gavage, (e) number of GRV evaluated, (f) volume of
feedings (mL/kg/day), and (g) daily weights were extracted to calculate patient outcomes. Date
data was recorded as a day of the month, first three characters of the month, and year format;
time data in 24-hour military time, and daily weight was expressed in grams. Gestational age was
collected as weeks completed and days of completed gestation divided by a period (e.g., 32 2/7 =
32.2). The categories of gender, feeding interruptions, diagnosis of NEC, and manner of feedings
(i.e., bolus vs. continuous) were assigned a number within each data set. The non-GRV group
charts, Epoch 2, were reviewed for admissions from June 26, 2021 to September 30, 2021.
The clinical outcomes data were analyzed for group homogeneity. The study groups
(GRV versus non-GRV; Epoch 1 vs. Epoch 2) further described patient gestational age, birth
weight, hours to full enteral feedings, and days to regain birth weight using descriptive statistics
(i.e., mean and standard deviation or median and range). The primary analysis compared the
frequency of GRV evaluations, time (hours) to full feed (120 mL/kg/day), and time (days) to
regain birth weight between the two groups using an independent t-test. Statistical significance
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was set at p ≤ 0.05. Since the project hypothesized that post-implementation there would be a
decrease GRV evaluations, time to full enteral feedings, and days to regain birth weight, a onetailed test was utilized.
Summary
This chapter presented the pre-post policy change and CPD activity chart review design
that was used in this EBP QI project. The project sponsors, human subject review, population,
procedure/timeline, and tools were discussed. Proposed outcomes measurements and data
analysis were also described.
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Chapter IV: Results
This chapter presents the results of the CPD activity and the patient outcomes. It
summarizes the findings of the CPD reaction questionnaire and the data collected from the EHR
of the population of interest before and after implementation.
Analysis and Outcomes
Data were analyzed using IBM SPSS (Version 28), assisted by a university statistician.
The primary outcome of this project was to measure the effect of a new feeding policy and CPD
activity on the practice of routine evaluation of GRV by the nurses. The answers to the questions
were scored per the CPD-Reaction Questionnaire’s user manual. The construct of intention was
measured by questions four and ten on the questionnaire. Secondary outcomes included
assessing hours to achieve full enteral feedings and days to regain birth weight, without
increasing the incidence of diagnosed NEC (modified Bell’s stage II or greater).
CPD Survey
The survey had an 84.4% (n = 38) response rate and was sent to all nurses working on the
unit after they completed the CPD activity (see Table 1). The demographic questions showed a
majority of the nurses were between the ages of 30 and 49 (n = 22, 55.3%), possessed a Bachelor
of Science in Nursing (BSN) or greater (n = 34, 89.5%), and had more than 5 years’ experience
in the NICU (n = 33, 86.8%). The knowledge gained from this part of the survey helped the
principal investigator decide how to disseminate the monthly project and educational updates
(see page 30).
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Table 1. Participant Characteristics (n = 38)
n

%

Age
20-29
5
13.2
30-39
13
34.2
40-49
9
23.7
50-59
7
18.4
60 and above
3
7.9
Missing
1
2.6
Nursing Education*
Diploma
1
2.6
Associates
2
5.3
BSN
30
78.9
MSN
4
10.5
Missing
1
2.6
Years of NICU Experience
Less than 5 years
5
13.2
5-10 years
11
28.9
11-15 years
6
15.8
16-20 years
5
13.2
More than 20 years
11
28.9
Five respondents indicated they had a degree outside of nursing including: Bachelor of Arts,
Bachelor’s in Biology, Bachelor’s in Global Health, Developmental Interventionist, and
Master of Public Health.
The CPD-Reaction Questionnaire responses were analyzed per the CPD-Reaction
Questionnaire constructs. The average response for each question ranged from 3.5 to 6.6
(Appendix E). Descriptive statistics such as mean (M), standard deviation (SD), median and
response range were detailed to summarize CPD-Reaction Questionnaire item responses (Table
2). Overall the nurses responded favorably to eliminating GRV monitoring with a mean item
scores ranging from 4.9 to 6.3 out of a possible 7. The construct that scored the lowest was
“social influence” (M = 4.9, SD = 0.9). Participants responded that they “somewhat agree” their
trusted colleagues “usually” monitor GRV and only 41 to 60% would change their practice (n =
16, 42.1%). The highest scoring construct was “belief about capability” (M = 6.3, SD = 0.9). In
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questions that measured “belief about capability, most responses “agree” or “strongly agree” in
their capability of changing practice and it would be “extremely easy” to stop monitoring GRV
(n = 21, 55.3%). For the construct of “intention”, most participants “strongly agree” and planned
to change their practice (question # 4, n = 25, 65.8% & question #10 n = 24, 63.2%). Intention,
beliefs about capability and consequences results showed a majority of the participants felt
eliminating GRV monitoring would be “useful” or “beneficial”, while the “moral norms”
construct showed a majority agreed changing the practice would be “ethical” and “acceptable”.
Lastly, for the construct of “moral norms”, the respondents “strongly agree” or “agree” that
eliminating routine evaluation of GRV is the ethical (n = 12, 57.9%) and acceptable (n = 29,
76.3%). The nurses were confident on their beliefs and intention to eliminate routine GRV
monitoring but were less confident in their co-workers’ ability to do the same.
Table 2. Continuing Professional Development Construct Scores
M (SD)
6.3 (0.9)

Median
7.0

Minimum
4.0

Maximum
7.0

Social Influence

4.9 (0.9)

5.0

2.0

6.3

Belief about
Consequences

6.0 (1.1)

6.5

4.0

7.0

Moral Norm

5.9 (1.2)

6.5

3.5

7.0

Intentions

6.1 (1.4)

7.0

1.0

7.0

Belief about
Capabilities

Neonatal Data
For patient outcomes, data were tracked for a total of 273 days (176 days preimplementation and 97 days post-implementation). During pre-implementation (Epoch 1), 20
patients were identified (< 34 weeks’ gestation and < 2500 grams birth weight). Four of the
patients were discharged or transferred before full enteral feedings were established or birth
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weight regained, leaving 16 patients in the pre-implementation group. For post implementation
data (Epoch 2), weekly chart audits identified 10 patients, one died before enteral feeds were
initiated. Nine patients were included in the post-implementation group (Appendix F).
Neonatal Demographic Data
The demographics of the patients identified are stated in Table 3. The pre-implementation
population (Epoch 1) was evenly split for gender but the post-implementation (Epoch 2)
population was male dominant (80%). The mean gestational weeks were 30.6 ± 2.4 and 30.4 ±
3.7 in the pre-implementation group (Epoch 1) and in the post-implementation group (Epoch 2),
respectively (p = 0.84). The mean birth weight was 1450.7 ± 455.6 in the pre-implementation
(Epoch 1) group and 1590.1 ± 532.4 post-implementation group (Epoch 2; p = 0.46). In
summary, there were no statistically significant demographic differences collected on patients
pre- and post-implementation.
Table 3. Patient Demographics

Gender
Male
Female

Pre
n (%)

Post
n (%)

Total
n (%)

10 (50)
10 (50)
M (SD)
30.6 (2.4)

8 (80)
2 (20)
M (SD)
30.4 (3.7)

18 (60)
12 (40)
M (SD)
30.5 (2.8)

P*
0.24

Gestational Age
0.84
in weeks
Birth weight in
1450.7 (455.6)
1590.1 (532.4)
1497.1 (478.0)
0.46
grams
*P value calculated using chi square for nominal variable (gender) and independent t test for
interval variables (gestational age and birthweight).
Neonatal Outcomes Data
Since the project hypothesized there would be a lower number of GRV checks postintervention, shorter time to full enteral feeding, and fewer days to regain birth weight than pre-
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intervention, the one-sided independent t-test was utilized. Therefore, P values are one-sided
rather than two-sided (Table 4). Statistical significance was demonstrated in number of GRV
checks (p < 0.001) and hours to full feedings (p = 0.049). Evaluation of GRV decreased from
85% pre-implementation to 0.01% post-implementation. Hours to full enteral feedings decreased
by 35.4 hours, while days to regain birthweight showed a downward non-statistically significant
trend (M = 7.5 days to M = 7.2 days, p = 0.37). There were no diagnoses of stage II NEC in the
pre-intervention group or the post-intervention group.
Table 4. Primary Patient Outcomes of Epoch 1 versus Epoch 2
PrePostimplementation implementation
N=16
N=9
M (SD)
M (SD)
46.2 (14.2)
0.1 (0.3)

Number
GRV checks
Hours from
169.3 (43.3)
133.9 (60.7)
birth to full
enteral
Days to
7.5 (2.2)
7.2 (1.6)
regain
birthweight
*Data reflects one-tailed statistical analysis
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t
13.0

p
< 0.001

d
4.02

1.7

0.049

0.71

0.3

0.37

0.14

Chapter V: Discussion and Conclusions
This chapter discusses the project findings, limitations, implications for nursing practice,
and recommendations for future research. The findings of this quality improvement project
support implementation of an updated policy utilizing a CPD activity. The project also supports
the use of the CPD-Reaction Questionnaire and eliminating the routine practice of GRV
monitoring.
Discussion of Findings
CPD Reaction Questionnaire
The CPD reaction questionnaire allowed the principal investigator to assess the nursing
staff’s intention to implement knowledge acquired in the CPD activity. Data revealed statistically
significant improvement in decreasing the evaluation of GRV, but the change in practice was
better than anticipated. Even though the participant responses to their intention, belief in
capabilities, moral norms, and belief in consequences questions were favorable, the questionnaire
revealed the nursing staff in the project thought about half of their coworkers would not change
their practice.
Although it is a critical step in the knowledge translation process, it is necessary to keep
in mind that this tool does not measure the actual change in clinical practice or the quality of care
that the patients receive. The three studies that were included in the literature search (Booth,
2019; Bentley, et al., 2019; Lamont & Brunero, 2018) utilized the CPD-Reaction Questionnaire
in a different manner. The CPD-Reaction Questionnaire was administered before and after a
CPD activity and the change in scores measured the increased of intent to change behavior due to
the education. While all of these studies found an increase in confidence rating and behavioral
intentions, they did not confirm that increases in these constructs translated into a change in
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clinical practice. In this project, the CPD-Reaction Questionnaire was used once after the CPD
activity and compared intent-to-change practice to the rate of GRV evaluations postimplementation.
Neonatal Outcomes
The patient outcome findings of this project were comparable to the studies in the
literature review (Akar S. & Turgut M., 2020; Kaur et al., 2015; Riskin et al., 2017; Thomas et
al., 2018), which each demonstrated a statistically significant reduction of time to full enteral
feedings. Furthermore, in the literature review, three studies reported an average of one less day
to regain birth weight in the non-GRV groups (Kadam R. & V. V., L., 2020; Kaur et al., 2015;
Singh et al., 2018). The decrease in the days to regain birth weight for this project was not
statistically significant (t = 0.3, p = 0.37), but for the smallest neonates at the greatest risk of
long-term sequelae, even a non-statistically significant change may have clinical significance.
The occurrence of NEC, a major cause of morbidity and mortality in the NICU, did not change
following the implementation of this initiative. There were no cases of modified Bell’s Stage II
NEC pre- or post-implementation during the project timeline. Although the time to regain birth
weight was not clinically significant, one must keep in mind that weight is a demographic that is
usually measured once a day. It was encouraging to see a downward trend of time to regain birth
weight but more frequent weight monitoring may have produced a more accurate representation
of this aim. However, frequent disturbances and interventions, to include more frequent weight
monitoring, may have many disadvantages in this patient population.
Limitations
Several limitations were identified in this study and its results. Per unit nursing
leadership’s request, the CPD was only offered in-person. If the CPD activity had been offered
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virtually, providing the education would have required less time and the implementation period
could have been lengthened.
Small sample size was another limitation for this project. World events were factors in
the sample size. This project was conducted during a time of a global pandemic and turmoil in
the Middle East. The mission for the military treatment facility that the study was conducted
changed staffing trends to address the patient population. NICU nursing staff in this facility
were, for a period of time that correlated with the study period, floated to various units in the
maternal-child health nursing division to care for patient surges that occurred during the
pandemic and withdrawal from Afghanistan. Labor and delivery patients were diverted during an
increased number of days as compared to times prior to the project timeframe. The project was
conducted in a single unit with a non-randomized sample, but if it were a multi-site project, the
sample size may have yielded improved power in the outcomes.
Implication for Practice
This project examined the effects of an updated evidence-based feeding policy and CPD
activity on the time-honored practice of routine evaluation of GRV. The nursing staff’s
cooperation was essential in changing the unit’s culture and the improvement of patient
outcomes. This principal investigator would be remiss if possible reasons for the project’s better
than anticipated results were not mentioned: (1) some nurses use policies as their source of
practice knowledge and to confirm they are practicing according to facility’s rules; (2) the
Hawthorne effect which refers to a phenomenon in which participants alter their usual behavior
as a result of being monitored; (3) principal investigator’s relationship with participants of the
project; (4) nursing and medical leadership’s support.
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The success in eliminating GRV checks after the CPD activity suggests that CPD can
have an impact on practice and patient outcomes. The updated policy and CPD activity nearly
eliminated the practice of GRV monitoring. The question of intent to change practice and actual
practice change requires further investigation. For nursing staff, CPD will continue throughout
their professional career, maintaining evidence-based practice knowledge and these skills up to
date is exceedingly important. Continuing professional development activities and the ability to
test their effectiveness is critical to ensure that the education addresses the nurses’ practice
needs.
The secondary outcome of decreasing time to full enteral feedings was statistically
significant and adds to the body of evidence for eliminating the practice of routinely monitoring
GRV in this patient population. The control phase planned for this project is continued monthly
audits until not monitoring GRV is considered routine nursing care.
Recommendations
Continuing professional development and a tool to measure educational effectiveness is
effective essential in an evidenced-based practice change. Continuing professional development
allows nurses to apply their new knowledge to their practice. Valid tools like the CPD-Reaction
Questionnaire may not accurately measure the change in clinical practice but may gauge the
effectiveness of the CPD activity. The policy update and CPD activity nearly eliminated GRV
monitoring, significantly decreased the hours to full enteral feedings, and it demonstrated a
downward trend in time to regain birth weight. The results of this project add to the body of
evidence for the efficacy and safety of eliminating this practice. Eliminating routine GRV
monitoring in all neonatal units is recommended and is consistent with the literature reviewed as
well as this quality improvement project’s findings. Additional research is needed to test the
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relationship of intent-to-change practice and actual practice change. Nursing quality
improvement projects based on research are needed to maintain a robust and current practice
which improves patient outcomes.
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Appendix A
Updated Feeding Policy

Neonatal Intensive Care Unit
Gavage Feeding and Enteral Tube Placement
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PURPOSE: To provide guidelines for the insertion, care, and management of enteral
tubes in the neonate.
LEVEL: Interdependent
PERSONNEL: Any staff member who provides direct patient care
BACKGROUND:
Oral feeding may be compromised in neonates due to neurobehavioral
immaturity, physiological instability, or respiratory compromise.
2. In preterm infants, enteral feeds stimulate the secretion of gastric hormones,
influence development of the gastrointestinal (GI) tract, reduce the risk of sepsis,
and decrease length of hospitalization.
3. Tube feedings are not meant for long-term nutritional management, but rather as
an alternative to intravenous therapy, until adequate nipple feedings established,
or until surgical placement of a gastrostomy tube.
1.

Special Precautions: It is necessary to have a physician’s order including the type of
nutritional support to be provided, the caloric value of that support, volume to be given,
and frequency of feedings. This is a clean procedure; hand washing is essential,
observing all body fluid precautions. Do not leave infants unattended during gavage
feedings. Because gavage feedings bypass the “warning signs” of poor oral intake that
could be an indication of NEC, it is essential that all patients on gavage feedings be
closely attended for other signs of feeding intolerance. This procedure is done by
licensed personnel only.

Supplies required:
a) Breast milk or formula as ordered
b) 5, 6.5, or 8fr polyvinyl chloride (PVC) or silicone feeding tubes
c) 3mL syringe to check tube placement
d) Appropriate size syringe to provide feeding volume
e) Enteral feeding tubing with stopcock
f) Syringe pump with power cord
g) Tape to secure tube
h) Stethoscope
Procedure:
Enteral Tube Feeding
1. Check physician’s order
2. Obtain equipment and supplies
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3. Breastmilk (maternal or donor) should be warmed up utilizing the milk warmer
Formula not refrigerated can be given at room temperature
a) Disposable milk warmer insert must be changed every 24 hours
4. Explain procedure to parents/significant other if appropriate.
5. Wash hands
6. Connect syringe to enteral feeding tubing and prime tubing with feeding
a) Enteral infusion pump tubing must be changed every 4 hours
b) Syringe with formula or breast milk must be changed every 4 hours
7. Assess infant’s gastrointestinal status:
Routine assessment of gastric residual volume prior to each feeding is not
recommended because neither the size nor the color of the gastric residual is an
accurate marker of NEC or other pathology, and this practice delays the time to
achieve full feeding volume.
If the gavage tube has shifted or you are questioning the placement, you can
verify the tip of tube is in the stomach by listening to the right upper abdominal
quadrant with the stethoscope while injecting 2-3mL air, you should hear a
“whooshing” sound as the air enters the stomach or by aspirating gastric
contents (≤ 1ml) with a 5-10mL syringe.
Residual volumes may be evaluated if there are other clinical concerns for
feeding intolerance or more serious abdominal pathology. These signs should
prompt an evaluation by the responding MD or licensed provider before
evaluating gastric contents:
•
•
•
•
•
•
•

Sudden or substantial (>2cm) increase in abdominal girth
Bloody stools
New onset of emesis, particularly bilious emesis
Abdominal tenderness
Abdominal erythema or other discoloration
Presents of loops
Diminished or absent bowel sounds

8. Insert feeding tube, if not already present (see section on enteral tube placement,
below)
a) PVC tubes may be left in place 24-72hrs, silastic tubes may be left in
place 30 days
b) Date the tubing with label provided or a piece of tape.
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c) Document tube placement on Invasive Device Screen in Electronic Health
Record (EHR) with every feeding.
9. Check for tube position
a) Secure with tape, duoderm, IV3000, etc., if necessary.
b) Assess infant q 2-4hrs and notify physician if:
i. Infant is distended, bowel sounds are abnormal
ii. Girth is >2cm above baseline
iii. Abdominal tenderness
iv. Abdominal erythema or other discoloration
v. Presence of bowel loops
10. Position infant supine or right side.
a) Prone positioning is appropriate if infant doesn’t meet Safe Sleep criteria.
i. Some infants may benefit from prone positioning during feedings. If
there is a Safe Sleep order, it should be modified before placing
patient in prone position.
b) Head should be slightly elevated during feedings: this can be done by
tilting the head of the bed 30 degrees or by encouraging a family member
or caregiver to hold the infant during the feeding and up to 30 minutes
afterwards (See Safe Sleep Policy).
11. Connect feeding to infant’s feeding tube
12. Controlling infusion rate
a) For continuous feeds, delivery must be constant. Never give a bolus
through a trans-pyloric feeding tube. Program pump to deliver ordered
rate and volume of feeding, start infusion
b) For intermittent feeds, a syringe-pump may be used to control the rate of
feeding as ordered.
c) Alternatively, small feeding volumes may be placed in a syringe and
suspended above the infant and allowed to enter by gravity – raising or
lowering the syringe will change the bolus rate. Intermittent gravity feeds
should be suspended 6-8 inches above the stomach, which will generally
result in an infusion over 20-30 minutes (for full volume). Do not push
feed.
13. For intermittent feedings, provide non-nutritive sucking if the infant is awake
during feedings and encourage holding by family, if present.
14. Record feeding in the appropriate flowsheets.
a) Feeding intake
b) Size of tube used and length at the nares or lip
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c) Feeding type
d) Feeding method, abdominal girth and tolerance of feeding on treatment
sheet, to include:
vi. Vomiting
vii. Bradycardia
viii. Desaturation
ix. Abdominal distention
x. Temperature instability
Enteral Tube Placement - Gastric
Considerations: Oral vs Nasal placement
a) Oral tubes:
i) Because infants are obligatory nose breathers, insertion of a nasogastric
tube may exacerbate respiratory distress.
ii) Infants who are experiencing respiratory distress should have feeding
tubes inserted orally.
iii) This also applies to the very small premature infants whose very small
nasal airway may be easily obstructed with a nasogastric tube
b) Nasal tubes:
i) Term infants with larger airways can better tolerate the insertion of a nasal
tube.
ii) Insertion of a nasogastric tube will cause less gagging and decreases the
chance of vomiting and aspiration of milk.
iii) The infant is also unable to push the tube out of position with the tongue if
it is inserted nasally.
iv) Swaddling infants that are more active will decrease the risk of the infant
accidentally removing the tube.
Procedure:
1. Using feeding tube, measure distance from tip of nose, to ear lobe to midpoint
between the xiphoid process and the umbilicus.
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2. Pass the feeding tube and measure the distance
a) Feeding tube placed in the esophagus – color will be good, breathing easy
and infant will appear comfortable.
b) Feeding tube placed in the trachea – color cyanotic, breathing labored; the
tube must be removed immediately
c) Verify the tip of tube is in the stomach by aspirating gastric contents (< 1ml)
with a 3mLsyringe or by listening to the stomach with the stethoscope while
injecting 2-3mL air, you should hear a “whooshing” sound if the tube is
properly located.
**There is no single, fully reliable method of verifying tube placement, other than
radiographic imaging (gold standard).
Enteral Tube Placement – Transpyloric
Precautions
a) Use oral route whenever possible to avoid compromise of nasal airways.
b) Avoid pushing against any obstruction or resistance.
c) Replace silastic or silicon tubes per manufacturer’s recommendations, i.e.
Neo-Devices.
d) When using feedings that tend to coagulate in tubing, it may be necessary to
flush periodically with water. Use no more than 1-2mL of oral water at a time.
e) Use reliable infusion pumps that control infusion rate and detect obstructions,
i.e. Medfusion 3500.
f) Limit infusion of hypertonic solutions beyond pylorus.
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Risk Factors/Complications
a) Perforation of esophagus, stomach, duodenum (unlikely since stylets and not
used for insertion of a transpyloric tube)
b) Aspiration
c) Local infection (nasal colonization with staphylococci)
d) Enterocolitis
e) Development of pyloric stenosis
f) Formation of enterocutaneous fistula
g) Interference with absorption of medications
h) Malabsorption: if fats enter bowel too distally or if hypertonic medications or
feedings are instilled too rapidly
Procedure:
1. Measure distance for gastric placement and add additional 10cm distance for
transpyloric placement. Mark transpyloric point with tape.
2. Turn patient on right side.
3. Place or advance transpyloric tube to transpyloric depth.
4. Allow time for peristalsis to carry tube through pylorus (20-30 min).
5. To check placement, gently aspirate back. Tube may be in position within
duodenum if aspirate is:
a) without air
b) bilious (gold or yellow/green in color)
6. When passage across pylorus is suspected, confirm position by x-ray film. Tip of
catheter should be just beyond second portion of duodenum.
Alternatively, or if above method is unsuccessful, Insufflation technique may be
used:
1. Measure distances and mark transpyloric point on tube as noted above.
2. Insert gastric tube to gastric depth & aspirate contents.
3. Place silastic transpyloric tube to gastric depth (if not already in place). Open
transpyloric tube.
4. Turn patient on right side.
5. Gently insufflate air through gastric tube (placed at GASTRIC depth) to distend
stomach. After insufflation keep gastric tube closed to hold air in stomach. Note:
Air volume to insufflate = 10 mL/kg to maximum of 15 mL.
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6. Advance transpyloric tube additional 10 cm to predetermined transpyloric depth
(may be done simultaneously or immediately after insufflation), and fix tube in
place.
7. After approximately 10 minutes with infant remaining on right side, gently
aspirate through transpyloric tube. Tube may be in position within duodenum if
aspirate is:
a. without air
b. bilious (gold or yellow in color)
8. When passage across pylorus is suspected, confirm position by x-ray film. Tip of
catheter should be just beyond second portion of duodenum.
9. If not beyond pylorus, leave long tube open and gastric tube closed for up to 4
hours or until bilious secretions can be returned from long tube, keeping infant on
right side.
10. If after 4 hours there is no bilious secretions, remove tube decompress stomach
and repeat procedure.
11. Avoid pushing to advance tube after initial transpyloric placement. If tube is not in
far enough, re-tape to give external slack and to allow peristalsis to carry tip to
new position. *Most often if the tube does not cross the pylorus within the first ½
hour after passage, it is unlikely to pass in the next few hours, and it may be
better to restart the procedure.
12. When positioned and confirmed by x-ray, open the gastric tube and aspirate to
decompress the stomach. The transpyloric tube may be used to start continuous
feeds per physician order. The gastric tube may be left in place as needed (with
syringe-barrel chimney or specimen trap) for infants on supplemental flow: high
flow nasal cannula, NCPAP, and for those who are on a ventilator, to detect any
transpyloric regurgitation.
13. Maintenance key points:
a. NeoMed silicone (silastic) tubes may be left in place for up to 21 days.
b. Bard brand plastic gastric tubes may be left in place for up to 72 hours (3 days).
c. Label both tubes with placement date, depth and tube size, i.e. 6.5 or 8.0.
d. Verify tube depth each shift according to marked and recorded insertion depth.
e. If oral medications are administered via the transpyloric tube, verify medication
absorption information with physician and/or pharmacist prior to administration.
f. Document tube insertion and daily maintenance information in the Invasive
Devices flowsheet in EHR.
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CPD Activity

53

54

55

Appendix C
LENS Board Flyers
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Appendix D
Qualtrics Survey
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Appendix E
Average CPD-Reaction Questionnaire Scores

CPD Reaction Questionnaire
0

Beliefs About Consequences

0

Moral Norms

Question # 3

Question #11

5.9

Question # 13

Question # 7

5.6

Question # 14
Question # 8
Question # 6

Beliefs About Capability

Social Influences

0

Intention

0

1

6.2

6
5.2

Question 12
Question # 9
Question # 5

Question #10
Question #4

6.2

3.5

6.6
6.3

5.7

6.2

2
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3

4

5

6

6
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Appendix F
CONSORT Flow Diagram

30 Assessed for eligibility
neonates (< 34 weeks of gestation
and < 2500 grams at birth)

Cohort (n=30)

Allocation
Allocated to pre-implementation (n=20)

Allocated to post-implementation (n=10)

(January 1, 2021 to June 25, 2021)

(June 26, 2021 to September 30, 2021)

GRV was routinely monitored

•
•

4 Lost to follow-up

No routine GRV monitored

Follow-Up

3 transferred/discharged before
regaining birth weight
1 transferred before on full enteral feeds
& regain birth weight

•

1 Lost to follow-up

Never fed (died)

Analysis
•
•
•
•

16 neonates analyzed

•
•
•
•

Frequency of GRV monitoring
Hours to full enteral feeds
Day to regain birth weight
NEC

61

9 neonates analyzed

Frequency of GRV monitoring
Hours to full enteral feeds
Day to regain birth weight
NEC
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