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Abstract 

Problem: Routine gastric residual (RGR) monitoring is not reliable in detecting necrotizing 

enterocolitis (NEC) or feeding intolerance (FI). This practice remains the primary cause of 

enteral feeding interruption in premature infants. It delays the achievement of full enteral feeds 

and increases the threat of poor growth and neurodevelopmental injury. Checking RGRs before 

feedings was standard practice at the target hospital’s Neonatal Intensive Care Unit (NICU). At 

baseline, over 40% of preterm infants had at least one checked per week. 

Purpose: The purpose of this quality improvement project is to implement and evaluate an 

evidence-based feeding guideline removing the use of RGR as an indicator of FI.  

Methods: The setting was a 30-bed Level III NICU and included all preterm infants, <37 weeks’ 

gestation, who required an oral or nasogastric feeding tube. Six weeks of background data and 

nine weeks of post-implementation data was collected using chart audits and informal interviews 

with key stakeholders. A survey of attitudes and knowledge was administered to all staff. 

Implementation consisted of in-service education with multiple visual aids, the dissemination of 

feeding algorithm cards and a “Fast Feeding Facts” bulletin. Data was collected and analyzed via 

run charts and descriptive statistics. 

Results: Data showed a decrease in patients with gastric residuals checked from 42% to 8%.  

The days to regain birthweight dropped from seven to six days. Staff knowledge of the role of 

RGRs and comfort with eliminating their routine use increased substantially.  

Conclusions: Implementation of an updated feeding guideline was associated with a decrease in 

the frequency of gastric residual checks, days with an IV in place and time to regain birthweight. 

This supports the research that monitoring of pre-feed RGRs should not be used for preterm 

infants.  
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Introduction 

 Although care of the preterm neonate advanced greatly in the last few decades, 

neurodevelopmental and growth outcomes of this vulnerable group were still poor compared to 

term infants (Thomas et al, 2018). Early attainment of full enteral nutrition is necessary for 

adequate growth and neurodevelopmental outcomes. Monitoring of routine gastric residuals 

(RGR) before feeds was a standard practice used to guide feeding advancement for preterm 

infants and as indicators of feeding intolerance (FI) and necrotizing enterocolitis (NEC) 

(Abiramalatha et al., 2019). There was substantial evidence that gastric residuals are not reliable, 

yet they remained the number one cause of feeding interruption in premature infants (Li et al., 

2014; Parker et al., 2018). RGR checks damaged gastric mucosa and lead to delayed attainment 

of full feeds and birth weight, more days on parenteral nutrition and an increased length of stay 

(Torrazza et al., 2015).  

Routine gastric residual checks before all feedings were standard practice at the target 

hospital’s Neonatal Intensive Care Unit (NICU). Staff and managers expressed concern over the 

lack of an evidence-based guideline that addressed RGRs. Using chart audits over a five-month 

period the unit had 64 preterm neonates with orogastric or nasogastric feeding tubes. Out of these 

infants 65% (n=45) had a gastric residual checked at least once.  

The purpose of this quality improvement project was to implement and evaluate an 

updated feeding algorithm that removed the use of RGRs as a key indicator of FI in a level III 

NICU. It was anticipated that this practice change would eliminate the use of RGR monitoring 

and thus decrease the risks associated with feeding interruption in premature infants. These risks 

included an increased length of stay, increased use of parenteral nutrition and delayed attainment 

of full feeds and birthweight.  
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Literature Review 

 This evidence review provided a synthesis of the evidence supporting the de-

implementation of RGR monitoring in the NICU. The review included studies supporting the use 

of updated feeding guidelines that focused on physical assessment skills and abdominal girth 

measurements in place of RGR’s. The quality of evidence was assessed using Melnyk and 

Fineout-Overholt’s (2014) level of evidence rating system and Newhouse’s (2006) quality of 

evidence rating system (Appendix A & B). Randomized control trials can be difficult to perform 

in the neonatal setting, yet several had been done on these topics. The research revealed themes 

including the value of omitting RGR monitoring, the lack of harm in removing RGR checks, and 

the appropriate use of abdominal girths and physical assessments instead. 

 Omitting prefeed gastric residual monitoring was found to decrease time to full enteral 

feeds, length of stay, time to achieve birth weight and the risk of feed interruptions (Parker et al., 

2019; Torrazza et al., 2015). Abiramalatha et al. (2019) conducted a systematic review that found 

low quality-evidence (as the number of studies and participants were small) that RGR 

monitoring increased the risk of feed interruption episodes (95% CI 1.39 to 3.07), the time to 

reach full enteral feeds (95% CI 2.06 to 5.77 days), time to regain birth weight by up to 3.39 

days and number of total parenteral nutrition days (95% CI 1.66 to 4.92). All studies in the 

systematic review included exclusively preterm infants (<37 weeks). Across all of the studies, 

there appeared to be moderate to high quality evidence (I-II, B-C) that demonstrated  

that the omission of prefeed RGR monitoring in feeding guidelines for preterm infants improved 

outcomes (Appendix A & B). 

 Several randomized control trials showed that while removing the use of RGR 

monitoring had no statistically significant advantage over their continued use in terms of length 
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of stay and time to full enteral feeds, there was no increased risk of adverse outcomes, such as 

NEC, with their removal (Singh et al, 2018; Torrazza et al., 2015). Similar results were seen with 

or without their use, demonstrating a lack of harm in their omission. The systematic review by 

Abiramalatha et al. (2019) noted with 95% confidence, that RGR monitoring had little or no 

effect on the incidence of necrotizing enterocolitis. Even with a focus on extremely preterm 

infants (<32 weeks or 1250g) there was no increased risk of NEC or spontaneous intestinal 

perforation (Parker et al., 2019). Across the research, there appeared to be moderate to high 

quality evidence (I-II, B-C) establishing that the omission of prefeed RGR monitoring for 

preterm infants was safe, indicating a favorable risk benefit ratio for their removal. 

 Not all included research was clear about the alternative methods used to assess for FI. 

Thomas et al. (2018) directly compared prefeed aspiration of GR’s with prefeed measurement of 

abdominal girths and found that fewer feeds were withheld, and the length of stay was shorter in 

the abdominal girth group. In this study the abdominal girth measurement group reached full 

feeds 3.5 days earlier than those in the RGR group (P = 0.4). Other studies used enhanced staff 

education on physical assessment skills. Physical assessments used in place of RGRs included 

observation of abdominal distention or erythema, bilious emesis, temperature instability, blood in 

the stool, and increased apneic or bradycardic episodes (Parker et al., 2019). The evidence on 

specific alternative methods to use in place of RGR monitoring was less clear and remained an 

area for further research.   

Theoretical Framework 

The Protection Motivation Theory (PMT) originated in a 1975 paper by Ronald Rogers. 

It used psychological and sociological concepts to help explain why people did or did not make 

behavioral changes. The theory argued that people who were aware of a potential health threat 
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based their behavioral response on three things: how bad the threat was perceived to be, their 

perceived susceptibility to the threat, and the perceived effectiveness of a given response. Later a 

fourth dimension was added that was hypothesized to effect behavior change: self-efficacy. 

Rogers defined “self-efficacy” as the belief in one’s ability to execute the recommended courses 

of action successfully (1983). For this project it was critical that interventions increased the 

staff’s self-efficacy in assessing for FI and NEC without the use of RGR’s (Figure 1).  

Prior to implementation, many staff in the NICU had a high threat appraisal associated 

with the removal of routine gastric residual monitoring. Decades of habit and a misunderstanding 

of the information gathered by GR’s lead nurses to doubt their self-efficacy in identifying true 

cases of FI and NEC without the use of RGRs. Given evidence-based education (on both the 

benefits and lack of harm associated with ending RGRs), improved physical assessment skills, 

and an updated unit guideline, the confidence to assess for FI without using gastric residuals 

increased. This increased coping abilities and self-efficacy. Once staff understood the lack of 

threat associated with the removal of RGR monitoring, the threat appraisal decreased. These 

efforts led to a change in behavior on the part of nurses.  

Methods 

This quality improvement project was implemented in a 30-bed Level III NICU in a city 

suburb. All preterm infants less than 37 weeks’ gestation who required gavage feeding via oral or 

nasogastric tube were included. Exclusion criteria included infants with congenital abnormalities 

and those who transferred, discharged or died in the first 48 hours of life. Inclusion was not 

limited by race or sex as to avoid issues of justice. An initial fishbone diagram was completed to 

aid in consideration of root causes and contextual issues. Root causes and contextual issues 
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included the recent changes in unit leadership, more senior nursing staff, a fast-paced 

environment and a lack of clear guidelines surrounding the use of gastric residuals.  

The implementation team consisted of a clinical site representative, a project faculty 

advisor, an administrative sponsor and two change champions. Data collection was completed 

with the help of a hospital-based analyst and Qualtrics survey software. Following an evidence 

review and approval from key stakeholders, an updated FI assessment algorithm was added to 

the unit’s existing guidelines. This algorithm eliminated the use of RGR monitoring in favor of 

thorough physical exams and abdominal girth measurements (Appendix E). A survey of 

knowledges and attitudes was administered to all staff prior to implementation (Appendix D).  

Intervention strategies included brief in-service education sessions with visual aids and 

printed PowerPoint slides (Appendix F). This information was also provided via email. Visual 

reminders were placed at all nursing stations (Appendix E). At the six-week mark, progress was 

evaluated and a slight increase in residual checks was noted following an initial decline. A “Fast 

Feeding Facts” bulletin was created and placed in the staff lounge as an additional aid (Appendix 

G). Individual informal conversations were held with key stakeholders, change champions and 

staff to assess the status of the project throughout.  

Structure measures used to track implementation progress included the creation of 

updated NICU Feeding Guidelines and the number of staff educated. The updated guidelines 

provided clarity on the role of physical assessment and the use of GRs. The goal for staff 

education was 100% participation. In-services occurred over a week span and approximately 

80% of nurses received in-person education. Originally, plans were to present a longer session 

during the lunch hour. In order to reach more staff, the strategy was changed to occur during 
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morning shift handoff in a shorter session. The implementation team reached far more staff from 

both shifts this way. An additional in-service was provided over the weekend as well.  

Process and outcome measures included the number of preterm infants who received 

RGR monitoring, staff knowledge and attitudes surrounding the elimination of RGR monitoring, 

days to regain birthweight, length of stay, and average number of days with an IV per week. 

Implementation strategies were heavily impacted by the Protection Motivation Theory which 

highlighted the importance of increasing self-efficacy in physical assessment skills and 

decreasing the threat of removing RGRs (Figure 1). The survey was provided via email as well 

as via anonymous paper copies. It was clear from the pre-survey results that advanced providers 

(nurse practitioners, physicians assistants and attendings) had a clear understanding of RGRs and 

were content to see them removed from practice. However, the nursing staff held much more 

varied beliefs on the issue. Therefore, implementation was focused more heavily on nursing.  

Data included survey data, weekly chart audits (Appendix C) and the use of run charts 

and descriptive statistics. This helped analyze and display the variability in data. Measures taken 

to protect human subjects included the use of code books and the storage of all collection tools in 

a password protected computer only accessible by the DNP student (Appendix H). Surveys 

completed by staff were anonymous and results were reported in aggregate.  

Results 

 Data was tracked for a total of 15 weeks, six pre-implementation and nine post-

implementation. The pre-implementation survey had a 42% (n=29) response rate and was sent to 

all staff working in the NICU (Appendix D). Results showed that 100% of advanced providers 

“disagreed” or “strongly disagreed” that “evaluation of gastric residuals before each feed is 

important when feeding preterm infants”. They universally showed a willingness to remove them 
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from the feeding algorithm. Nursing staff initially held varied opinions and demonstrated more 

fear and hesitation regarding the elimination of RGRs. Over 50% of nurses were “unsure” or 

“disagreed” with the statement “aspiration of gastric residuals can be harmful to preterm 

infants”. Thirty eight percent of the surveyed nurses had greater than 20 years of nursing 

experience. Less than 5% were new graduate nurses with less than a year of experience. 

Following review of this pre-survey data, interventions were focused on nursing staff.  

 In-service education occurred over a week and resulted in the education of over 80% of 

nursing staff. Nurses included full-time, part-time, and float pool nurses as well as certified 

nursing assistants. Laminated algorithm cards were placed at every nursing station on the unit. 

Advanced providers were welcomed to participate in education sessions and received the 

PowerPoint and data via email but were not specifically targeted or tracked following the pre-

survey results. A post-implementation survey was sent six weeks after implementation and had a 

response rate of 32% (n=22) (Appendix I). The post-survey results showed a marked 

improvement in nursing knowledge and comfort regarding the elimination of RGRs. Nurses who 

reported that they “always” check gastric residuals before feeds dropped from 28% to 0%.  The 

percentage of nurses who “disagreed” or “strongly disagreed” with the statement “evaluation of 

gastric residuals before each feed is important when feeding preterm infants” rose from 45% to 

82%, an increase of 37%. Additionally, over 90% of nurses stated they “felt comfortable 

eliminating RGR monitoring” following implementation of the project.  

 Weekly computer chart audits and run charts were completed to follow process and 

outcome measures. Implementation of the updated algorithm was associated with a decrease in 

patients with one or more gastric residuals checked per week from an average of 42% to 8% 

(Table 1). Additionally, the average length of stay of premature infants decreased from a pre-
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implementation median of 52 days to 37 days, a more than two week drop (Table 2). The 

average time to regain birthweight dropped from seven days to six following implementation. 

Implementation was associated with the average number of IV days decreasing slightly from 

1.85 to 1.40 days.  

Discussion 

 This quality improvement project provided initial support regarding the feasibility of 

implementing a feeding algorithm that removes RGR monitoring as a key indicator of FI in a 

level III NICU. Significant improvements were noted, both qualitatively and quantitatively, in 

nursing staff’s understanding of and willingness to end RGR monitoring. This may have been 

due to the use of evidence to decrease the perceived threat. Many staff were initially fearful of 

missing cases of FI and NEC. The majority of nursing staff had more than 5 years of experience 

and were wary of changing a long-held practice. Successfully de-implementing this practice 

required teamwork, backup from the advanced provider team, frequent reminders, and the use of 

strong evidence from the literature.  

The results of this quality improvement project were similar to the findings in much of 

the research on the topic of GRs and FI. The findings mirrored those of Parker et al. (2019) as 

well as Torrazza et al. (2015) in demonstrating that omitting prefeed GR monitoring was 

associated with decreased time to achieve birth weight as well as a decreased length of stay. In 

this project, using an updated algorithm that focused on abdominal girth measurements and 

thorough physical assessment in place of RGR was associated with improved outcomes in the 

preterm population. This is similar to the results seen in research completed by Thomas et al. 

(2018) and Parker et al. (2018). 
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An unexpected facilitator of success in this project was the support from the advanced 

practitioner team. This helped to reinforce the education nurses received. In informal 

conversations, many noted that early in the project nurses would continue to come to them with 

results of RGR monitoring and they used this as an opportunity to reinforce the changes. This 

aided in building self-efficacy among the nurses. One unexpected barrier was a major system-

wide malware attack that temporarily halted the collection of chart data. The strength of the 

relationship with the information analyst was crucial in overcoming this barrier. Additionally, the 

COVID-19 pandemic limited physical access to the site. This likely decreased the overall 

response rate on the post-survey as staff were less responsive to emails than in-person contact.  

This project was limited by a lack of generalizability, as the implementation plan was 

contextualized to this specific Level III NICU. Though similar results are likely to be seen in 

other neonatal settings, this implementation plan focused heavily on mitigating the threat level 

perceived by an older, more experienced group of nurses than seen in many academic medical 

centers. Project limitations also included the retrospective collection of outcomes data and the 

unblinded nature of the project. Additionally, the onset of a global pandemic in combination with 

a large malware attack during the implementation phase of this project is unlikely to be 

replicated at other sites in the future, further contextualizing this project. An additional limiting 

factor was a lack of clearly defined parameters for obtaining certain measures, such as rates of 

NEC, which led to an inability to speak directly to this project’s impact on that outcome. Efforts 

were made to mitigate bias and enhance the social justice of the project by including all patients 

and staff regardless of sex, position or race. Goals were set at 100% so as to avoid simply 

meeting goals for the most privileged populations and ceasing progress there.  

Conclusion 
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Routine gastric residual monitoring is associated with worse outcomes in premature 

infants, a population that is already incredibly vulnerable. Based on the current literature, this 

project sought to implement and evaluate an updated feeding algorithm that removed the use of 

RGRs as a key indicator of FI for preterm infants in a level III NICU. The implementation of this 

quality improvement project was associated with decreases in the frequency of GR checks, 

length of stay, IV days and time to regain birthweight. Future work should focus on expanding 

the implementation of this project to other NICUs and Special Care Nurseries. Additional 

research should aim to define the best alternative methods for assessing FI and NEC in this 

population. To achieve sustainability in this work, it requires ongoing support from staff within 

the unit. Monthly chart audits and data reporting facilitated by the ongoing support of unit 

change champions will be crucial. The purposeful simplicity of the updated algorithm supports 

sustainability as it becomes standard practice on the unit. Additionally, the updated algorithm 

and education will be included in the training of all new staff.  Quality improvement projects, 

based on a thorough review of the literature, are critical for the ongoing advancement of 

outcomes for premature infants.  
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Table 1 
 
Patients with One or More Gastric Residuals Checked in a Level III NICU 
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Table 2 
 
Average Length of Stay of Preterm Infants in a Level III NICU 
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Figure 1 
 
Adapted Protection Motivation Theory Diagram 

 
   
 

Note. NEC – Necrotizing Enterocolitis; FI – Feeding Intolerance 
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Appendix A 
 

Evidence Review Table 
 

Citation: Abiramalatha, T., Thanigainathan, S., Ninan, B. (2019). Routine monitoring of gastric residual for prevention of necrotising 
enterocolitis in preterm infants. Cochrane Database of Systematic Reviews, (7). https://doi-org.proxy-
hs.researchport.umd.edu/10.1002/14651858.CD012937.pub2 

Level I 

Purpose/Hypothesis Design Sample Intervention Outcomes Results 

“To assess the efficacy 
and safety of routine  
monitoring of gastric 
residual versus no 
monitoring of gastric 
residual in preterm 
infants.” 

 

Systematic 
review with 
meta-
analysis 

 

Search Strategy: The standard search 
strategy of Cochrane Neonatal was used 
to search the Cochrane Central Register 
of Controlled Trials, MEDLINE via 
PubMed (1966 to 19 February 2018), 
Embase (1980 to 19 February 2018), and 
the Cumulative Index to Nursing and 
Allied Health Literature (CINAHL; 1982 
to 19 February 2018). Clinical trials 
databases, conference proceedings, and 
the reference lists of retrieved articles for 
randomized controlled trials and quasi‐
randomized trials were also searched. 
Two review authors screened the title and 
abstract of all studies identified. Any 
disagreements about eligibility were 
discussed until consensus was achieved. 
A PRISMA diagram was included and 
details all decision making criteria for the 
inclusion/exclusion of studies.  

 
Selection Criteria: randomized and 
quasi‐randomized controlled trials that 
compared routine monitoring of gastric 
residual versus no monitoring or two 
different criteria of gastric residual to 
interrupt feeds in preterm infants. 

 

Control: No 
routine 
monitoring of 
GRs in otherwise 
healthy babies 
until any sign of 
feed intolerance 
or NEC appeared.  

 
Intervention: 
The use of RGR 
monitoring to 
decide 
advancement of 
enteral feeds in 
infants without 
signs of feeding 
intolerance or 
NEC. GR 
monitoring could 
be done at any 
time interval.  

 
 

Dependent Variable: 
Articles that included 
this as primary outcome 
variables: 
• Number of infants 

with NEC stage 2 
or 3  

• Time to establish 
full enteral feeds ≥ 
150 mL/kg/d 
(days) 

 

Measurement: Two 
review authors 
extracted data 
independently using a 
data collection form. 
NEC staging was 
determined based on 
modified Bell’s staging 
(Walsh, 1986). Risk of 
bias was determined to 
be low, although no 
studies were blinded 
due to the nature of the 
intervention. 

Statistical Procedures: 
Quality of evidence was assessed 
using the GRADE approach. 
treatment effects in the individual 
trials were assessed using RevMan 
2014 and reported risk ratio (RR) 
and risk difference (RD) for 
dichotomous data, and mean 
difference (MD) for continuous 
data, with respective 95% 
confidence intervals (CIs). Forest 
plots were used to assess 
heterogeneity between trial results.  

 
Statistical Results:  
There was no evidence of 
heterogeneity (I² = 0%). 
Routine monitoring of gastric 
residual may have little or no effect 
on the incidence of necrotising 
enterocolitis (RR 3.07, 95% CI 0.50 
to 18.77; participants = 141; studies 
= 2; low‐quality evidence). Routine 
monitoring may increase the risk of 
feed interruption episodes (RR 2.07, 
95% CI 1.39 to 3.07; participants = 
141; studies = 2; low‐quality 
evidence); the number needed to 
treat for an additional harmful 
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Included:   Three (3) studies in 
qualitative synthesis. Two (2) studies 
included in quantitative synthesis had a 
total of preterm 141 infants, all of whom 
were less than 1500g. 

 
Excluded: Five were excluded. Three 
were case-control studies and two were 
observational studies.  

outcome (NNTH) was 3 (95% CI 2 
to 6). 
Routine monitoring of gastric 
residual may increase time taken to 
establish full enteral feeds (MD 
3.92, 95% CI 2.06 to 5.77 days; 
participants = 141; studies = 2; low‐
quality evidence), time taken to 
regain birth weight (MD 1.70, 95% 
CI 0.01 to 3.39 days; participants = 
80; studies = 1; low‐quality 
evidence), and number of total 
parenteral nutrition days (MD 3.29, 
95% CI 1.66 to 4.92 days; 
participants = 141; studies = 2; low‐
quality evidence) 

Citation: Parker, L. A., Weaver, M., Torrazza, R. J., Shuster, J., Li, N., Krueger, C., & Neu, J. (2019). Effect of Gastric Residual 
Evaluation on Enteral Intake in Extremely Preterm Infants: A Randomized Clinical Trial. JAMA Pediatrics, 173(6), 534–543. 
https://doi.org/10.1001/jamapediatrics.2019.0800 

Level II 

Purpose/Hypothesis Design Sample Intervention Outcomes Results 

“What is the effect of 
omitting evaluation of 
prefeed gastric residuals 
on nutritional outcomes 
in extremely preterm 
infants?” 

Randomized 
controlled 
Trial (two-
arm, single 
center) 

Enrolled: 143 
Control: 74 
Intervention: 69 
Inclusion criteria: Infants born under 32 
weeks gestation with a birthweight of 
1250g or less, were under 72 hours old and 
were receiving some feedings by 72 hours. 

 
Exclusion criteria: congenital or 
chromosomal anomalies including 
complex congenital heart disease or 
gastrointestinal conditions.  

 
Power Analysis: In a preliminary study, 
40 VLBW infants had a mean (SD) enteral 
intake at 14 days of 72 (65) mL/kg/d. To 
detect a 50% improvement (Cohen d = 
0.55), 104 infants were required to achieve 
80% power at 2-sided P = .05 for the 

Control Group: 
Underwent gastric 
residual evaluation 
before all feeds. 

 
Intervention Group: 
Had GR evaluation 
omitted from their 
prefeed assessment.  

 
Intervention 
Fidelity: There is a 
strict, IRB approved 
research protocol 
document. All staff 
were educated on the 
research protocol and 
all feeding decisions, 
including time of 

Dependent 
Variable: 
Primary: 
• weekly enteral 

nutrition 
intake in ml/kg 
6 weeks after 
birth 

Measurement: 
Baseline and new 
study data was 
collected from 
medical chart 
reviews. Thirteen 
variables and their 
methods of 
measurement are 
listed in 
Supplement 1, 

Statistical Procedure: the total 
weekly enteral intake was compared 
between the two randomized 
treatment groups via a two-sided 
Welch-corrected T-test. Descriptive 
statistics were used to characterize 
the two groups. Generalized linear 
mixed model analysis was used for 
outcomes consisting of repeated 
measures. Generalized linear model 
analysis was used for outcomes 
consisting of single non censored 
values compared between groups. 
Additionally, an interim analysis, 
completed after half the planned 
accrual had been followed for 6 
weeks, was performed to assess 
whether continued randomization 
was ethical.  
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primary outcome of weekly enteral intake. 
Given the 143 infants available for 
analysis, an effect size of 0.31 (Cohen f) 
provided 80% power to detect the 
treatment-by-week interaction within the 2 
(treatment) by 6 (time) generalized linear 
mixed model (GLMM) used. The sample 
size was planned to accommodate 
dropouts, including deaths (estimated at 
15%) and development of NEC (estimated 
at 7%). 

 
Homogeneity: The 2 groups were similar 
in sex, delivery mode, multiple birth, 
exposure to antenatal steroids, Apgar or 
SNAP (Score for Neonatal Acute 
Physiology) II score, and feeding type 
(mother’s own milk vs donor human milk). 
Infants in the no residual group compared 
with the residual group were nearly twice 
as likely to be African American (39 of 69 
infants [56.5%] vs 22 of 74 infants 
[29.7%] 

initiation, rate of 
advancement, and 
human milk 
fortification, 
were made according 
to the NICU 
nutritional guidelines.  

Table 1 of the 
article.  

Statistical Results: 
The change in enteral nutrition over 
time differed between groups. Both 
groups increased over time, but the 
no residual group exhibited a 
steeper increase compared with the 
residual group (mean weekly 
increase, 20.7mL/kg/dav 
17.9mL/kg/d; P = .02). As seen in 
the simple main effects results, least 
square means for the groups were 
similar in weeks 1 through 4 but 
higher for the no residual group at 
weeks 5 (137.2 [95% CI, 128.6-
145.8] vs 123.9 [95% CI, 115.2-
132.6]; P = .03) and 6 (141.6 [95% 
CI, 133.2-150.0] vs 128.4 [95% CI, 
119.9-136.9]; P = .03). 
The no residual group had fewer 
episodes of abdominal distention 
(0.59 [95%CI,0.34-1.12] vs 1.79] 
95%CI,1.27-2.53]; P = .001) but 
more emesis episodes (5.01 [95% 
CI, 3.87-6.50] vs 2.46 [95%CI, 1.70 
-3.56]; P = .002). Odds for NEC 
were similar between groups. The 
product-limit survival curves for 
days to discharge were similar, but 
when gestational age entered into 
the model, infants in the no residual 
group were discharged 8 days 
earlier than those in the residual 
group (4.21 [95% CI, 4.14-4.28] vs 
4.28 [95% CI, 4.19-4.36]; P = .01.  

Citation: Singh, B., Rochow, N., Chessell, L., Wilson, J., Cunningham, K., Fusch, C., … Thomas, S. (2018). Gastric Residual 
Volume in Feeding Advancement in Preterm Infants (GRIP Study): A Randomized Trial. The Journal of Pediatrics, 200, 79–83. 
https://doi-org.proxy-hs.researchport.umd.edu/10.1016/j.jpeds.2018.04.072 

Level II  

Purpose/Hypothesis Design Sample Intervention Outcomes Results 
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“To evaluate the effect 
of not relying on 
prefeeding GRV to 
guide feeding 
advancement on the 
time to reach full 
feeding volumes in 
preterm infants, 
compared with routine 
measurement of GRV.” 

 
“We hypothesized that 
not measuring 
prefeeding gastric 
residual volumes can 
shorten the time to 
reach full feeds.” 

Randomized 
Controlled 
Trial (single 
center, open-
label, 2-arm) 

Assessed for eligibility: 226 Gavage fed 
preterm infants with birth weights (BW) 
1500-2000 g Enrolled within 48 hours of 
birth 
Enrolled: 87 
Control: 42 
Intervention: 35 

 
Exclusion criteria: major congenital 
malformations, asphyxia, and BW below 
the third percentile, consent not provided, 
transferred within 48 hours 
Power Analysis: 
To detect a mean difference of 1.5 days 
between the experimental and the control 
groups, a sample size of 43 infants per 
group was required to reject the null 
hypothesis with a power of 0.90 and an 
alpha error of .05 and to adjust for a 10% 
dropout of patients. 
Homogeneity: The two groups were 
homogeneous based on p-values. 
Breastmilk was used slightly more in the 
intervention group (p=0.53). 

Control Group - 
GRV assessed 
routinely, and feeding 
advancement based 
on the GRV 

 
Intervention Group 
– the GRV was 
measured only in the 
presence of bloody 
aspirates, vomiting, 
or an abnormal 
abdominal 
examination 

 
Intervention 
Fidelity: 
The randomization 
sequence was 
computer generated 
and permuted and the 
allocation sequence 
was concealed. 
Educational sessions 
were held for 
healthcare providers 
and flowcharts 
regarding feeding 
guidelines were 
attached to the 
clipboards of all 
enrolled patients. 
Strict feeding 
guidelines were 
enforced for both trial 
arms.  

Dependent 
Variables: 
• Time to reach 

full feeds in 
days 

• Time to regain 
BW 

• Episodes of 
feeding 
interruption 

• Sepsis rates 
• NEC rates 
 
Measurement: 
Only objective data 
was recorded. 
Article does not 
state by who or 
how the data was 
collected.  

Statistical Procedures: 
Analyses were performed using 
IBM SPSS Statistics version 22. 
An intention-to-treat analysis was 
performed. A linear regression 
model was used to adjust the 
analyses of the primary outcome for 
differences between the 2 groups. 
Secondary outcomes with 
categorical variables were analyzed 
using the χ2 or Fisher exact test. 
Continuous variables were 
compared using the Student t test. 
All statistical tests were performed 
using 2-sided tests at the .05 level of 
significance. 

 
 

Statistical Results: 
No differences between the study 
and control groups with respect to 
time to reach full feeds (6 days 
[95% CI, 5.5-6.5] vs 5 days [95% 
CI, 4.5-5.5]; P = .82), time to regain 
BW, episodes of feeding 
interruptions, or sepsis. Two infants 
in the control group developed 
necrotizing enterocolitis and two 
developed late-onset sepsis. There 
were no adverse outcomes in the 
study group. 

Citation: Thomas, S., Nesargi, S., Roshan, P., Raju, R., Mathew, S., P., S., & Rao, S. (2018). Gastric Residual Volumes Versus 
Abdominal Girth Measurement in Assessment of Feed Tolerance in Preterm Neonates: A Randomized Controlled Trial. Advances in 
Neonatal Care (Lippincott Williams & Wilkins), 18(4), E13–E19. https://doi.org/10.1097/ANC.0000000000000532 

 

Level II 
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Purpose/Hypothesis Design Sample Intervention Outcomes Results 

“To compare prefeed 
aspiration for GRV and 
prefeed measurement of 
abdominal girth (AG) 
in the time taken to 
reach full feeds in 
preterm infants.” 

Randomized 
controlled 
trial (single 
center, two 
arm) 

Enrolled: 50 
Control: 24 
Intervention: 26 
Inclusion criteria: Infants between 26 and 
37 weeks gestation and between 750-
2000g, who required gavage feeds for at 
least 48 hours. 

 
Exclusion criteria: life threatening 
congenital anomalies or gastrointestinal 
anomalies. 

 
Power Analysis: Sample size was 
calculated to be 24 in each group, 
assuming a difference in time to reach full 
feeds of 5 days, with a power of 80% and a 
.05 level of significance. 

 
Homogeneity: There were no significant 
differences in baseline characteristics 
between the two groups.  

Control: received 
routine prefeed 
aspiration for GRV 
which was consistent 
with the policy of the 
unit at the time. 

 
Intervention: 
received routine 
prefeed abdominal 
girth measurement 
(normal procedure 
was an AG checked 
every 8 hours) and no 
GRV monitoring. 

 
Intervention 
Fidelity: all nurses 
completed training on 
the measurement of 
AG. Girth was 
uniformly measured 
at the umbilicus using 
a flexible measuring 
tape touching skin 
but not compressing 
tissue.  

Dependent 
Variable: 
Primary: 
• Time to reach 

full enteral 
feeds at 150 
mL/kg/d, 
tolerated for at 
least 24 hours 

Secondary: 
• Duration of 

hospital stay 
• Need for 

parenteral 
nutrition 

• Episodes of 
feeding 
intolerance 

• sepsis 
Measurement: 
Data regarding 
feeds of the infant 
and demographic 
details were 
recorded from the 
medical record 

Statistical Procedure: Statistical 
analysis was completed using the t 
test or Mann-Whitney U test for 
continuous data and the χ2 test or 
Fischer exact test for categorical 
data. Statistical analysis was 
completed using SPSS version 20.0 

 
Statistical Results: Time to reach 
full feeds was significantly lower in 
the infants who had only AG 
checked (p=0.04). These infants 
reached full feeds 3 days earlier. 

 
Duration of hospital stay was lower 
in the AG group, but this difference 
did not reach statistical significance 
(p=0.28). There were also fewer 
withheld feeds in the AG group 
(p=.12) and fewer episodes of 
interrupted feeds (p=.15), but 
neither were statistically significant.  

Citation: Torrazza, R. M., Parker, L. A., Li, Y., Talaga, E., Shuster, J., & Neu, J. (2015). The value of routine evaluation of gastric 
residuals in very low birth weight infants. Journal of Perinatology, 35(1), 57–60. https://doi-org.proxy-
hs.researchport.umd.edu/10.1038/jp.2014.147 

Level II 

Purpose/ Hypothesis Design Sample Intervention Outcomes Results 

“The purpose of this 
study was to compare 
the amount of feedings 
at 2 and 3 weeks of age, 
number of days to full 
feedings, growth and 

Randomized 
Controlled 
trial (single-
center, two 
arm) 

Enrolled: 61 
Control: 30 
Intervention: 31 
Inclusion criteria: infants born at a PMA 
>23 weeks but ≤32 weeks with a birth 

Control Group: 
Received routine 
evaluation of gastric 
residuals prior to 
every feeding. 

 

Dependent 
Variable: 
Primary Outcome: 
Enteral intake at 2 
weeks of age.  

Statistical Procedures: 
The two groups were compared by a 
Χ2-test for categorical variables, 
Sattherthwaite corrected two sample 
t-test for primary outcomes and by a 
two-sided Fisher’s exact test for the 
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incidence of 
complications between 
infants who underwent 
RGR (routine 
evaluation of GR) 
evaluation versus those 
who did not.” 

 
“Our primary 
hypothesis was that 
infants who did not 
undergo routine 
evaluation of GRs prior 
to every feeding would 
demonstrate an 
increased enteral intake 
at 2 weeks of age and 
reach full feedings (120 
ml kg − 1 per day) 
more quickly compared 
with infants undergoing 
routine evaluation of 
GRs prior to every 
feeding” 

 

weight ≤ 1250 g who were receiving some 
enteral nutrition by 48 h of age 

 
Exclusion criteria: congenital or 
chromosomal anomalies or gastrointestinal 
malformations 

 
Power Analysis: An initial pilot study, 
completed prior to the implementation of 
the current feeding guidelines, of 40 
subjects that utilized routine GR had a 
mean ml/kg/day intake at 14 days of 72 
(s.d. = 65). To reach 119 ml kg – 1 per 
day, at 2 weeks of age would require a 
65% improvement. At 80% power at P = 
0.05 (two-sided), this would require 31 
subjects per arm. 

 
Homogeneity: There were no significant 
differences between groups with respect to 
gender, gestational age, birth weight, 
length and head circumference at birth 
based on calculated p-values.   

Intervention Group: 
Did not receive 
evaluation of routine 
gastric residuals prior 
to every feeding. 

 
Intervention 
Fidelity: The clinical 
team providing care 
to patients made all 
clinical decisions 
except those 
regarding routine GR 
evaluation. These 
decisions were 
strictly based on the 
NICU’s institutional 
feeding algorithm.  

 

Secondary 
Outcomes:Enteral 
intake at 3 weeks 
of age. Mean 
length of time on 
parenteral 
nutrition. Days to 
reach full feeds 
(determined to be 
150ml/kg/day). 
Incidence of NEC, 
sepsis, parenteral 
nutrition-associated 
liver disease.  
Measurement: No 
explicit discussion 
of measurement 
techniques. All 
information 
recorded was 
objective and likely 
from chart review. 

Yes/No outcome of secondary 
outcomes. A P-value < 0.05 was 
considered statistically significant. 

 
Statistical Results: There was no 
difference in amount of feeding at 2 
(P = 0.66) or 3 (P = 0.41) weeks of 
age, growth, days on parenteral 
nutrition or complications. Although 
not statistically significant, infants 
without RGR evaluation reached 
feeds of 150 ml/kg/day 6 days 
earlier and had 6 fewer days with 
central venous access. 

Note. GR – Gastric Residual; TPN – Total Parenteral Nutrition; RGR – Routine Gastric Residuals; NEC – Necrotizing Enterocolitis; GRV – Gastric 
Residual Volume; VLBW – Very Low Birth Weight; ELBW – Extremely Low Birth Weight 
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Appendix B 
 

Literature Synthesis 

Evidence Based Practice Question: In neonates less than 37 weeks’ gestation in a level three NICU, does the elimination of routine gastric residual checks compared to 
continuing that practice, decrease time to full enteral feeds, feed interruptions and time to regain birth weight? 
Level of 
Evidence 

# of 
Studies Summary of Findings Overall Quality 

I 
 1 

Abiramalatha et al. (2019) found low‐quality evidence 
suggesting that routine monitoring of GRs increases the risk of 
feed interruption episodes, increases the time taken to reach full 
enteral feeds and to regain birth weight, and increases the 
number of TPN days. 

 

C, this was a small review with only 3 included studies. The 
methodological quality of the included trials was good; trialists used 
randomization and allocation concealment to avoid selection bias, reported all 
intended outcomes, and there was no attrition. However, none of the trials was 
blinded. The overall quality of evidence was low for all outcomes, though are 
consistent with other current literature.  

II 4 

Singh et al. (2018) found no differences with respect to 
time to reach full feeds or time to regain birthweight when 
comparing groups with and without routine gastric residual 
monitoring. Elimination of RGRs did not increase the risk of 
NEC or other complications.  

 
Torrazza et al. (2015) found no evidence that 
the routine evaluation of GRs helps prevent or detect 

complications such as NEC or feeding intolerance.  Although 
not statistically significant, the study found that infants who did 
not get RGR monitoring reached full feeds 6 days earlier and 
had central access 6 days less than those with routine 
monitoring.  

 
Thomas et al. (2018). Infants who had no GR 

monitoring and instead had abdominal girth measured prior to 
feeds reached full feeds earlier than infants receiving RGR 
monitoring. The research suggests that measurement of AG 
without assessment of GRV enables preterm neonates to reach 
full feeds faster than checking for GRV. 

 
Parker et al, (2019). Among extremely preterm infants, 

the omission of gastric residual evaluation increased the 
delivery of enteral nutrition as well as improved weight gain and 
led to earlier hospital discharge. While the other studies focused 

B, this was an adequately powered and randomized study, but it was 
not blinded. To minimize bias, strict guidelines were followed and educational 
sessions were used to enhance compliance to the protocols. Additionally, while 
the outcome assessors were nonblinded, the outcomes were objective in nature. 
Recommendations were aimed at further research. 

 
 
B, this was a small, but adequately powered and randomized study. It 

was not blinded. To minimize potential bias, the use of a feeding guideline was 
strictly enforced in both arms of the trial. Recommendations were aimed at 
further research.  

 
 
 
B, this was a small, but adequately powered and randomized study. It 

was not blinded. To minimize potential bias, the use of a feeding guideline and 
staff education was utilized. Recommendations were aimed at changes to 
practice as well as to further research with larger RCTs. 

 
 
 
B, this was a well-sized RCT that was adequately powered and 

randomized. It was also not blinded, due to the nature of the interventions used. 
Results were reasonably consistent with thorough statistical analysis performed. 
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Note. GR – Gastric Residual; TPN – Total Parenteral Nutrition; RGR – Routine Gastric Residuals; NEC – Necrotizing Enterocolitis; GRV – Gastric 
Residual Volume; VLBW – Very Low Birth Weight; ELBW – Extremely Low Birth Weight 
 
  

on VLBW infants, this article focused specifically on ELBW 
infants. This provides evidence surrounding the safety and 
beneficence of eliminating RGR monitoring, even among the 
smallest patients.   

Limitations and challenges were discussed. Fairly definitive recommendations 
for practice and further research were made.  
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Appendix C 

Epic Audit Tool 
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Appendix D 

Gastric Residual and Feeding Intolerance Staff Pre-Survey 
1. Healthcare Role 

a. Registered Nurse 
b. Nurse Practitioner/Physician Assistant  
c. Physician 
d. Other ____ 

2. Years of Experience 
a. <1 year 
b. 1-5 years 
c. 5-10 years 
d. 10-20 years 
e. >20 years 

3. Evaluation of gastric residuals is very important when feeding preterm infants. 
a. Strongly Agree 
b. Agree 
c. Unsure 
d. Disagree 
e. Strongly Disagree 

4. Aspiration of gastric residuals can be harmful to preterm infants 
a. Strongly Agree 
b. Agree 
c. Unsure 
d. Disagree 
e. Strongly Disagree 

5. Gastric residuals are the most common reason feeds are held/withheld  
a. Strongly Agree 
b. Agree 
c. Unsure 
d. Disagree 
e. Strongly Disagree 

6. There is clear evidence gastric residual results are associated with NEC 
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a. Strongly Agree 
b. Agree 
c. Unsure 
d. Disagree 
e. Strongly Disagree 

7. Evaluating for feeding intolerance includes assessing for more than gastric residuals 
a. Strongly Agree 
b. Agree 
c. Unsure 
d. Disagree 
e. Strongly Disagree 

8. Interrupting or withholding feeds can lead to delayed maturation of the GI tract 
a. Strongly Agree 
b. Agree 
c. Unsure 
d. Disagree 
e. Strongly Disagree 

9. Gastric residuals without other signs of feeding intolerance should be used to hold feeds 
a. Strongly Agree 
b. Agree 
c. Unsure 
d. Disagree 
e. Strongly Disagree 

10. I feel comfortable eliminating routine gastric residual monitoring prior to administration of feeds in premature infants. 
a. Strongly Agree 
b. Unsure 
c. Disagree 
d. Strongly Disagree 
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Appendix E 

Updated Feeding Algorithm 
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Appendix F 

PowerPoint In-Service Education Handouts 
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Appendix G 

Fast Feeding Facts Bulletin 
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Appendix H 

Patient Code Book 

Patient MRN De-Identified Patient Code 
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Appendix I 

Gastric Residual and Feeding Intolerance Staff Post-Survey 

1. Please select your healthcare role 
a. Registered Nurse 
b. Nurse Practitioner 
c. Physicians Assistant 
d. Physician 
e. Other _________________________________ 

2. Years of Experience 
a. <1 Year 
b. 1-5 Years 
c. 6-10 Years 
d. 11-20 Years 
e. >20 Years 

3. Evaluation of gastric residuals before each feed is important when feeding preterm infants 
a. Strongly Agree 
b. Agree 
c. Unsure 
d. Disagree 
e. Strongly disagree 

4. Aspiration of gastric residuals can be harmful to preterm infants 
a. Strongly Agree 
b. Agree 
c. Unsure 
d. Disagree 
e. Strongly disagree 

5. Gastric residuals are the most common reason feeds are held/withheld in preterm infants 
a. Strongly Agree 
b. Agree 
c. Unsure 
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d. Disagree 
e. Strongly disagree 

6. There is clear evidence gastric residual results are associated with NEC 
a. Strongly Agree 
b. Agree 
c. Unsure 
d. Disagree 
e. Strongly disagree 

7. Interrupting or withholding feeds can lead to delayed maturation of the GI tract 
a. Strongly Agree 
b. Agree 
c. Unsure 
d. Disagree 
e. Strongly disagree 

8. Gastric residuals <i>without</i> other signs of feeding intolerance should be used to withhold/hold feeds 
a. Strongly Agree 
b. Agree 
c. Unsure 
d. Disagree 
e. Strongly disagree 

9. I feel comfortable eliminating routine gastric residual monitoring prior to administration of feeds in premature infants 
a. Strongly Agree 
b. Agree 
c. Unsure 
d. Disagree 
e. Strongly disagree 

10. Before the updated guidelines and in-services were implemented, I checked gastric residuals: 
a. Once a shift for tube placement only 
b. Always 
c. Sometimes 
d. Rarely 
e. Never 

11. After attending an educational in-services and receiving an updated feeding guideline, I check gastric residuals: 
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a. Once a shift for tube placement only 
b. Always 
c. Sometimes 
d. Rarely 
e. Never 
 

 


