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Abstract 

Enteral gastric feeding tubes are widely used in Neonatal Intensive Care Unit populations. These 

feeding tubes are necessary to promote appropriate growth and nutrition in both premature and 

term infants. Despite their frequent use, there is not a standardized method for placement 

measurement. This places neonates at risk for severe complications if the enteral gastric tube is 

placed improperly. To ensure safe gastric tubes in patients at the University of Iowa Stead 

Family Children’s Hospital, the method of measurement of enteral gastric feeding tubes needed 

to be updated according to the latest research evidence. The theoretical framework used for this 

project was created by Rosswurm and Larabee (1999). This framework guided the methods 

utilized to implement a practice change. The Age-Related-Height-Based (ARHB) method was 

implemented as a double check to the Nose-Ear-Mid-Umbilicus (NEMU) measurement method. 

After implementation of this double check for enteral tube placement, there was overall 

improvement in the number of enteral gastric tubes that were accurately placed compared to pre-

implementation data.   
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Gastric Enteral Tube Placement in the Neonatal Population: Applying the Best Evidence 

Neonatal Intensive Care Unit (NICU) admission rates have been on the rise since the 

opening of the first NICU in 1960. Overall, there are 77.9 admissions per 1,000 live births 

(Harrison & Goodman, 2015). The overall infant mortality rate has been on the decline from 

18.73 deaths per 1,000 live births to 4.04 deaths per 1,000 live births in 2012 (Harrison & 

Goodman, 2015). These statistics prove the increased effectiveness of the specialized care that 

these neonates are receiving to survive. One aspect of that care is adequate nutrition. The 

neonatal population is an extremely vulnerable group that has very specific nutritional 

requirements necessary to promote healthy growth and development. Enteral gastric feeding 

tubes are used frequently in the neonatal population to supplement feedings for infants who 

cannot take enough by mouth or to promote gastric decompression through the release of air. 

They also can be utilized to administer medications. 

Background 

 Premature infants have specific nutritional requirements needed to promote optimal 

growth and appropriate neurodevelopment throughout their lifetime. The goal is to mimic the 

growth rate that would have occurred if the infant were still in utero. Much of the nutrition 

requirements of a premature infants is met through parenteral nutrition. Introducing enteral 

feedings within the first few days of life has shown to prevent atrophy of the intestines and 

decrease the number of days that the infant will require parenteral nutrition. Total parenteral 

nutrition (TPN) has also shown to have adverse effects like cholestasis. Therefore, NICUs are 

moving away from delaying feedings and starting to introduce gastric feedings as early as day of 

life one in extremely low birth weight premature infants. This has shown to have significant 

nutritional and growth benefits for the infant. It also leads to an overall decrease in the number of 
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days required to reach full feedings for growth and decrease the number of days required to 

regain birthweight (Nangini, et. al., 2017). Earlier gastric feedings require earlier placement of 

enteral gastric tubes in the neonates.  

 Although they are widely used in the neonatal population, there is no consensus on the 

method of measuring these tubes for placement. The best method for verifying tube placement is 

by an x-ray but this technique exposes the neonate to frequent unnecessary radiation in a 

population that already receives frequent radiographs. Bahreyni Toossi & Malekzadeh (2012) 

report that neonates are at a higher risk of cancer from radiation exposure than a mature child or 

adult because of the increased radio sensitivity. Providers need to consider the child’s developing 

body and how their rapidly dividing cells put them at a high risk of mutations with even low-

level radiation (Bahreyni Toossi & Malekzadeh, 2012).  

Enteral gastric feeding tubes can be placed by measuring the distance from the nose to 

the ear to the xiphoid process, nose to the ear to the mid-umbilicus, pH testing, or various 

calculations that involve the weight and length of the infant and x-ray confirmation. Because of 

the various methods that can be utilized for enteral tube placement, there is a high rate of 

inaccuracy with placement. Neonatal providers are seeking to decrease the number of radiation 

exposures. With less x-rays being performed there may be an improperly placed enteral gastric 

tube placed for days before being discovered on an x-ray. Weibley et. al. (1987) reported that up 

to 55% of enteral tubes are improperly placed. This improper placement can lead to further 

complications and an increased length of stay in the NICU or even death. Complications of 

improper placement can include nasopharyngeal lesions, sinusitis, aspiration, diarrhea, intestinal 

ischemia, and metabolic derangements (Blumenstein, Shastri, & Stein, 2014).  
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On average, the daily cost for an infant requiring care in a NICU is $3,500 (Muraskas & 

Parsl, 2010). Because of the high daily cost and the extended stay that is required for extremely 

low birth weight (ELBW) infants, it is not unusual for their total cost of stay to exceed one 

million dollars. This cost accounts only for the in-hospital stay and does not include the cost of 

care that these ELBW infants require after discharge through medical, educational, and social 

programs to meet their needs. In terms of the economic burden that these costs place on the 

United States, it is important to note that $26 billion is spent on premature infants every year 

(Muraskas & Parsl, 2010). This makes up one to two percent of the total health care spending 

yearly. This data shows the significant economic burden of caring for neonates in NICUs. 

Therefore, any extended stay due to complications from a misplaced enteral gastric feeding tube 

could result in further economic burden on the individual family and the economy of the United 

States (Muraskas & Parsl, 2010).  

Significance 

 One of the fundamental principles in healthcare is beneficence. This ethical consideration 

holds healthcare providers morally responsible to always do right by their patients. They must 

constantly be seeking the best interest and well-being of the patient (Kinsinger, 2009). This 

principle is what is continuously pushing healthcare providers to identify factors that put their 

patients’ safety at risk, identify the best evidence-based practice and implement this change into 

their practice. It is clear, that there is a need for an evidence-based practice improvement for 

placement of enteral gastric tubes. Therefore, the American Society of Parenteral and Enteral 

Nutrition (ASPEN) developed the New Opportunities for Verification of Enteral Tube Location 

(NOVEL) project. The goal of this organization’s project is to identify a more accurate method 



 
 

ENTERAL TUBE PLACEMENT IN NEONATES                  6 

of placing enteral tubes that does not require an infant to be exposed to radiation for verification 

confirmation (“New Opportunities for Verification of Enteral Tube Location Project”, 2017).   

 This overall goal falls under one of the Centers for Disease Control Healthy People 2020 

Objectives. One of these objectives is to improve the health and well-being of women, infants, 

children, and families by reducing the rate of post-neonatal deaths (“Maternal, Infant, and Child 

Health”, 2017). Improving the technique for enteral gastric tube measurement and placement will 

fulfill that goal by eliminating complications that can occur from improper tube placement. 

Although not common, it is possible for a neonate to die from the complications of a misplaced 

enteral gastric tube.  

 The Children’s Hospital Association released a patient safety alert in 2012 calling for 

providers to evaluate enteral gastric tube placements against the industry standards and consider 

other methods of verifying tube placement that are being developed by the ASPEN project 

(“Blind Pediatric NG Tube Placement Patient Safety Alert”, 2012).  Ignoring the risks of 

improper enteral gastric tube placement and its complications would deny the neonatal 

population the right to safety and the best care possible. The evidence shows that greater than 

50% of enteral gastric tubes are being placed inaccurately (Wiebley et. al., 1987). Therefore, it is 

time for healthcare providers to make a change.  

Clinical Problem Statement 

 The risk of improperly placed enteral gastric tubes places a neonate at risk for further 

complications, including but not limited to death. There is a need for a universal method for 

measurement, a double check method, and consistent documentation reporting enteral gastric 

tube depth to decrease the number of inaccurately placed tubes and promote the safety of the 

neonatal population. Due to a recent case of severe aspiration pneumonia related to an 
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improperly measured and placed enteral gastric tube, the University of Iowa Stead Family 

Children’s Hospital recognized the need to update their enteral gastric feeding tube protocol 

based on the latest evidence-based research.  

Purpose/Aims 

 The purpose of this project was to increase safety for patients receiving enteral nutrition 

through a gastric feeding tube. The evidence shows that there is still a significant percentage of 

feeding tubes that are improperly placed, which places patients at risk for complications. The 

aims of this project were to:  

1. Evaluate the current protocol regarding the measurement and insertion of enteral gastric 

feeding tube placement.  

2. Implement a double check method for determining enteral gastric tube insertion length.   

3. Provide education to staff regarding importance of accurately measured and placed 

enteral gastric tubes, and appropriate documentation.  

4. Evaluate implementation of double check method for determining of enteral gastric tube 

insertion length.  

Review of the Literature 

 The purpose of this literature review is to explore methods of measurement for enteral 

gastric tubes, the incidence of improperly placed tubes, and solutions or methods for prevention 

of improper placement of enteral gastric tubes. Key words used for the literature search included 

“enteral feeding tube”, “premature”, “neonatal intensive care”, “mortality”, “complications”, 

“nasogastric”, “orogastric”, “necrotizing enterocolitis”, “total parenteral nutrition”, “aspiration”, 

“pneumonia”, “measurement”.  
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Types of Gastric Enteral Tubes 

 The type of enteral tube that an infant requires is dependent on the gastrointestinal tract 

anatomy, indication for feedings, and the risk of aspiration. Orogastric feeding tubes avoid 

obstruction of the nares which can be important because infants are obligate nose breathers.  

Stocks (1980) performed a study that confirmed increased nasal airway resistance in infants who 

had nasogastric tubes placed in the larger of their two nares versus the smaller one or having no 

nasogastric tube in place. Because of the potential of resistance and very small nares, orogastric 

tubes are more commonly utilized in preterm or late preterm infants with respiratory 

compromise. Nasogastric tubes are more frequently used in neonates with normal gastric 

function and a more term gestational age which puts them at lower risk for aspiration. They are 

more frequently utilized in term infants who are beginning to attempt feedings by mouth because 

it avoids obstruction of the oral area (Singhal, Baker, Bojczuk & Baker, 2017).  

Incorrectly Placed Enteral Tubes 

 Ellett et. al. (1998, 1999, 2004, 2005) performed multiple research studies regarding the 

placement of enteral gastric tubes in the neonatal population. The most recent study by Ellett et 

al. (2005) found that 20.8% of enteral tubes, both orogastric and nasogastric, were placed 

incorrectly in neonates. This study was performed as a follow up study from years prior when the 

percentages of incorrect tubes ranged from 20.9% to 43.5%. These percentages are also 

improved from the Wiebley et. al. (1987) which reported up to 55% of enteral gastric tubes were 

placed incorrectly. Although the overall percentage from previous studies is decreased, the 

researchers argue that 20.8% is still a significant number of misplaced enteral gastric tubes for 

any healthcare facility, especially considering the significant risk factors that are associated with 

wrong placement.  
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Age-Related-Height-Based Method 

 Beckstrand, Ellett, and McDaniel (2007) completed a study that looked specifically at the 

measurements between enteral tube insertion point, either nares or mouth, to the body of the 

stomach. An endoscope was used to measure the exact distance. The researchers then compared 

these measurements to the predicted distances that were calculated using an age-related-height-

based calculation, NEX method and NEMU method. The age-related-height-based (AHRB) 

equation was the most accurate in children older than two weeks of age but less than twenty-

eight months. The infant’s lengths in this study were all greater than 35.0 cm. Gestational ages of 

the infants in this study were not identified.  The calculation predicted the correct insertion 

distance on 98.8% of the study participants. This study found that the second most accurate 

measurement technique is the NEMU method and the least accurate was the NEX method of 

measurement. Enteral gastric tubes measured by NEX were found to be in the wrong place 48% 

of the time in this study.   

Methods of Enteral Tube Placement 

 Cirgin Ellett et. al. (2011) compared three different types of enteral tube placement 

methods. The methods compared were the nose-ear-xiphoid (NEX), nose-ear-mid-umbilicus 

(NEMU), and the age-related height-based (ARHB). The ARHB calculation utilized is 1.950cm 

+ (0.372 x length (cm)), or see Table A for a simple reference. Neonates in this study were 

gathered from four different Neonatal Intensive Care Units and were consented to be in this 

study by a parent. All infants in this study were at least 35.0cm in length.  Their criteria for 

correct placement of the enteral tube was in the stomach, duodenum, or pylorus regions, 

identified with a radiograph at the time of placement. Although this study was specifically 
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looking to place gastric tubes rather than a transpyloric tube, they considered correct placement 

anything beyond the gastroesophageal junction, reducing the risk of aspiration and other 

respiratory complications. For this reason, the locations were considered correct placement in 

this study.  

 Using the NEMU method, 92% of the enteral tubes were placed correctly, 100% of those 

that were measured by the ARHB method were placed correctly and only 61% of those measured 

by the NEX method were placed correctly. This study did have a near-miss incident where one 

of the tubes placed with the NEX method folded back on itself with the tip near the respiratory 

tract entrance. This placement error was detected by a radiograph that was required as being a 

study participant. Researchers acknowledged the limitation of this study as being a low 

recruitment rate of 15.4% of all those who met the qualifications. 

Table A:  
Neonate’s Length (cm) Enteral Tube Insertion Length (cm) 

35.0-35.5 15.0 

36.0-37.0 15.5 

37.5-38.0 16.0 

38.5-39.5 16.5 

40.0-41.0 17.0 

41.5-42.0 17.5 

42.5-43.5 18.0 

44.0-45.0 18.5 

45.5-46.5 19.0 

47.0-47.5 19.5 

48.0-49.0 20.0 

49.5-50.5 20.5 
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51.0-51.5 21.0 

55.0-55.5 22.5 

56.0-56.5 23.0 

 

Combination Method Evaluation 

 A prospective study by Nguyen, Fang, Saxton, and Holberton (2016) specifically 

evaluated the measurement method of nose-ear-mid-umbilicus (NEMU). This measurement 

method was double checked against the Weight-Based Insertion Length Formula to determine 

insertion length (See Table C). The study found that 84% of enteral tubes were placed 

appropriately using the weight-based formula, 12.3% were placed borderline, and 3.6% were 

considered high on evaluation by chest radiograph. No gastric tubes in this study were evaluated 

as too long. This study showed th at a combination of methods ensures more accurate 

placement of the enteral tube. The limitation of this study was that the data was only gathered 

from one center and the radiographs were only evaluated by one radiologist.  

Table C:  

Estimated orogastric length 3 x weight (kg) + 12cm 

Estimated nasogastric length 3 x weight (kg) + 13cm 

 
Placement Verification 

 The gold standard for verifying the placement of an enteral tube is radiographic imaging. 

This technique allows radiologists to directly confirm the placement of the tube within the 

stomach based off anatomical landmarks. This gold standard though can be expensive and lead 

to increased radiation exposure over time if many x-rays need to be performed. There are other 

methods including auscultation, aspiration of gastric contents, pH testing, bilirubin testing, 
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capnography, ultrasound, and water submersion. According to the Children’s Hospital 

Association Blind Pediatric NG Tube Placement Patient Safety Alert released in 20112, 

auscultation is no longer recommended as a means for confirming placement because of the 

potential of air to enter the epigastrium area whether the feeding tube is in the lung or stomach. 

Bilirubin testing, capnography, and water submersion to detect bubbling with expiration have 

only been tested in the adult patient population and at this time do not hold significant value in 

the neonatal population (Ellett, 2004). Out of all methods, radiographic imaging remains the 

most accurate method of placement verification; it is the only method that allows for direct 

visualization of the tube within the gastric cavity.  

Summary 

 The literature review provided above supports the need for practice change from the 

current methods of measurement when placing enteral gastric feeding tubes. Feeding tubes are 

widely used in NICU populations to provide the best nutrition for optimal growth. The literature 

reveals that enteral gastric tubes are still being measured and placed inappropriately which puts 

these neonates at significant risk. Therefore, it is necessary to implement a practice change and 

integrate a different method of measurement that will decrease the risk of complications and 

prevent a prolonged NICU stay due to those complications.  The literature supports the use of a 

combination method for enteral tube placement to increase overall accuracy in placement. 

because of the double check that would occur. The above literature supports the ARHB method 

of measurement as the most accurate when compared to the weight-based formula NEX, and 

NEMU.   
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Theoretical Framework 

 Successful implementation of the best evidence into practice can be difficult. According 

to Tacia et. al. 2015, some of the barriers include “institutional or cultural barriers, lack of 

knowledge, lack of motivation, time management, physician and patient factors, and limited 

access to up-to-date user-friendly technology and computer systems (p. 317).”  Because of the 

possible barriers in practice implementation, it is important to utilize a theoretical framework to 

establish a plan. Rosswurm and Larrabee (1999) created a model that was utilized in this project. 

The overall goal of using a model to implement evidence-based practice is to do so in a way that 

promotes the best quality of patient care and simple integration. There are six specific steps of 

the model: assess a need for change in practice, link the problem with interventions and 

outcomes, synthesize the best evidence, design a change in practice, implement and evaluate the 

change in practice, and integrate and maintain the change in practice. The six steps of this model 

were utilized as the theoretical framework for this QI project. See Appendix A for a detailed 

diagram of the framework utilized in this project.  

Assess Need for Change in Practice 

 The first step of this model is for providers to recognize a need for practice change. This 

recognition may come from quality improvement data, patient/family satisfaction surveys, staff 

surveys or from a specific event that occurred. Data that is gathered from a specific institution 

should be compared with data from outside institutions in order to best understand the need for 

change.  

 One of the major prompts for this project and the need to assess for a possible change 

was a previous sentinel event that occurred where a patient received a feeding to an improperly 

measured and placed enteral gastric tube. This resulted in a severe case of aspiration pneumonia 
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that nearly resulted in the death of this patient. For this project, a sample population at the 

University of Iowa Hospitals and Clinics Stead Family Children’s Hospital (UIHC SFCH) level 

four NICU was first evaluated to assess a need for change in practice. These patients were 

evaluated for correct placement and documentation of their enteral gastric tubes.  

Link Problem with Interventions and Outcomes 

The second step of the model involves the researchers associating the identified problem 

with an intervention and determining how improvement would be measured. The cost-

effectiveness of the intervention and outcome may be measured in this step.  

Following the assessment of the sample population of patients at the UIHC SFCH, a 

specific problem with enteral gastric tube placement was identified and helped guide a plan for 

implementing a change in practice.    

Synthesize Best Evidence 

 The next step is to perform a literature review and gather evidence regarding the specific 

change of practice. The goal of this step is to determine if there is adequate evidence that 

supports a need for practice change. No new evidence or knowledge is brought forward at this 

time. Instead, the synthesis of evidence simply brings all the available knowledge into one place 

so it can be better evaluated.  

 A literature review was performed regarding the placement of enteral gastric feeding 

tubes in the neonatal population. Specifically, the literature confirmed the need for complete 

elimination of the NEX method of enteral gastric tube measurement and found that the NEMU 

method was more accurate but could still lead to error in the placement of enteral gastric tubes. 

The literature supported a combination method for verifying enteral gastric tube placement with 

using the NEMU method in conjunction with the ARHB method.   
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Design a Change in Practice 

 Step four of the Rosswurm and Larrabee (1999) model is the actual design of the change 

in practice. This is usually performed through the addition or update of an institution’s protocol, 

procedure or standard. The implementation should only be applied to a similar population as 

those that were in the literature review.  

 For this project, a pilot study was performed to implement the double check ARHB 

method of measurement verification. Each patient in the pilot study had a reference sheet in their 

patient folder explaining the details of the study and how to use the double check method. The 

ARHB method of measurement table (as seen in Table A) was also placed at each pilot study 

patient’s bedside computer for quick reference when enteral gastric tubes are being placed or 

replaced.  

Implementing and Evaluating Change in Practice 

 Once the protocol is in place, implementation of the practice change can occur. 

Rosswurm and Larrabee (1999) suggest that the most successful studies are those with staffs 

available on the unit for questions and concerns. The staff will determine the amount of time that 

the study will be in place and then will begin to evaluate it based on feedback from other staff, 

patients or family members.  

 UIHC SFCH staff received education via the primary researcher in staff meetings 

regarding the updated protocol. At this time, a demonstration and example case were reviewed so 

that the double check method could be demonstrated in practice. Staff also received re-education 

on appropriate documentation of enteral gastric tubes. Once the staff education was complete, 

the double check method was implemented, and data was collected over a period of time. These 

patients were evaluated following the same criteria that was discussed in the first step of this 
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model: evaluation of enteral gastric tube location via x-ray when available and appropriate 

documentation in the patient record.  

Integrate and Maintain Change in Practice 

 According to Rosswurm and Larabee (1999), if the project was deemed successful based 

on the results gathered in step five, then the team can move into step six of the model. This step 

involves making the new practice a standard of care and maintaining the change in practice. 

Incentives may be necessary in this step to assure adherence to the practice change.  

 For this project specifically, the percentage change of correctly placed enteral gastric 

tubes in the sample populations from before and after the practice change were evaluated closely. 

Following evaluation of the project, the decision was made to not proceed with implementing the 

ARHB double check method for measuring enteral gastric tube insertion on the entire unit, due 

to inconsistencies in documentation of infant lengths.  

Methods 

Design 

 The basis of this project was quality improvement within a specific population. This was 

not a research study because the purpose was not to generate new information, but to utilize 

research that has already been performed to create a practice change. Quality improvement 

projects seek to address problems within a healthcare system by applying the best evidence-

based research.  

Population 

 The population for this project was neonates in the NICU. According to Ellett, (2011) the 

ARHB method of measurement is accurate for infants who are greater than or equal to 35.0 

centimeters (cm) in length. There is not enough evidence that supports the ARHB method of 
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insertion in the population of neonates who are less than this length. Therefore, regardless of 

gestational age, the inclusion criteria for the population of neonates in this evidence-based 

project was those that were greater than or equal to 35.0cm.  

Setting 

 The setting was limited to neonates in one NICU at the UIHC SFCH. This is a level four 

NICU with a total of eighty-eight beds divided into two separate units, based on acuity. This 

project took place on both units that make up the NICU.  

Ethical Considerations 

 The fundamental ethical consideration of this project was beneficence, the moral 

obligation to do good to patients. There is compelling evidence that suggests that there are safer 

methods of measuring and inserting enteral gastric tubes in the neonatal population than what is 

currently being utilized in the University of Iowa Stead Family Children’s Hospital. Therefore, 

the morality of providing the best care possible is strong evidence for implementing this project.  

 Approval for this project was first received from the nursing managers of the NICU, 

nursing supervisor of the Children’s and Women’s Services division, and the Director of the 

Office of Nursing Research, Evidence-Based Practice and Quality of the University of Iowa 

Hospitals and Clinics. Then, the Human Subjects Research Determination (HSRD) review board 

granted approval for this project, in compliance with the policies set in place by the organization. 

Lastly, Creighton University’s Institutional Review Board (IRB) reviewed this project and 

determined that IRB review was not required because the project was not considered research.  

 The patients in this project could not be identified by the data that was collected and 

therefore their privacy was maintained throughout the course of this project. If the researcher 

found an enteral gastric tube in a position that would place the infant at risk from harm, it was 
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the obligation of the researcher to notify the Licensed Independent Provider (LIP) and the 

bedside nurse immediately to protect the patient’s safety.   

Measurement Methods 

 There were one hundred and twenty-seven patients with enteral gastric tubes that were 

randomly selected to collect data during the pre-implementation stage of the project. Data was 

collected on ten patients over a three-week period.  

The ARHB method of insertion length (Cirgin Ellett, 2011) was used as a double check 

to determine if the enteral gastric tube was placed in the correct location. Reference Table A 

from above was utilized as the reference point for the ARHB method for calculating insertion 

length. Reference table A uses the calculation 1.950cm + (0.372 x length (cm)). An enteral 

gastric tube was considered correctly placed if the documented insertion length within the 

patient’s record was within 0.5cm of the calculated insertion length using the ARHB method. If 

the infant had a radiological image within seven days after the enteral gastric tube was placed, it 

was also utilized to demonstrate the placement of the tube within the gastric bubble. This 

confirmation would thus overrule the ARHB method as the literature review recognizes 

radiological images as the gold standard of placement confirmation, but not as something that is 

routinely performed to evaluate enteral gastric tube placement. Radiologic images within seven 

days after the documented enteral gastric tube insertion was chosen due to the UIHC SFCH 

protocol that requires tubes to be replaced every seven days.  

Data Collection Procedures 

 Data was collected using a review of the patient’s record. Non-identifiable data was 

collected including the patient’s length and documented insertion length of the enteral gastric 

tube. If the infant had an x-ray that was available since the time that the enteral gastric tube was 
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inserted, it was also reviewed to confirm placement of the enteral gastric tube within the gastric 

bubble or pylorus region.  

Data Analysis  

 Data analysis for this QI project was performed by a comparison of percentage of 

correctly placed enteral gastric tubes pre and post the implementation of the ARHB method of 

measurement. The number of tubes that were too deep versus the number of tubes that were too 

shallow were also compared. The percentages for the number of enteral gastric tube lengths that 

were documented within the patient record were also compared pre and post the implementation.  

Results 

 Data was first collected on 127 patients in the NICU prior to implementing the double 

check of the ARHB method for determining insertion length. There were 11 patients (8%) that 

were under 35.0cm and therefore did not meet length requirements, and 14 patients (11%) that 

did not have documented enteral tube insertion lengths. There were 28 patients (22%) that had 

enteral feeding tubes inserted to an appropriate length. Data collection revealed that 74 patients 

(58%) had enteral tubes inserted to a length with a 0.5cm difference than the ARHB calculation. 

In total, 66 patients (52%) had enteral tubes that were inserted too deep, and eight patients (6%) 

had their enteral tubes inserted too shallow, per the ARHB calculation. Pre-implementation data 

also showed that infant lengths were measured at very inconsistent intervals with some lengths 

not documented in the patient record for over three months. X-rays that were taken within seven 

days of enteral gastric tube insertion were also reviewed and revealed that only one of the 74 

patients with enteral tubes inserted to a length greater than 0.5cm different than the ARHB 

calculation was not within the gastric bubble. This one patient had an enteral tube that had folded 

over on itself in the gastric bubble and was in the esophagus.  
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 Post-implementation data was collected on ten patients over a three-week period. There 

were six patients who were discharged by the third week, resulting in 23 total pieces of data. All 

patients had documented enteral tube insertion lengths in the patient record. The infant’s lengths 

were measured on a weekly basis with a length board. There were 13 times (57%) that enteral 

tubes were inserted to an appropriate length. There were ten times (43%) that enteral tubes were 

inserted to a length with a 0.5cm difference than the ARHB calculation. All ten of these patients 

had enteral tubes that were inserted too deep. No enteral tubes were inserted too shallow. The 

infants who were involved in the post-implementation data collection had their lengths measured 

at consistent intervals weekly by the researcher. There was one infant during this three-week 

period that had an x-ray performed that demonstrated the enteral tube within the gastric bubble; 

the insertion length was consistent with the ARHB method of measurement. Graph A illustrates 

the data obtained in the pre and post-implementation phases of this QI project.  

Graph A: 
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Interpretation 

 The percentage of patients who had accurately placed enteral gastric tubes was overall 

improved from pre-implementation to post-implementation. Pre-implementation data showed 

58% of tubes were inserted to a length with a 0.5cm difference from AHRB calculation, whereas 

the post-implementation data this was improved to 43%. The pre-implementation data collection 

revealed that eight of the enteral tubes were calculated as being inserted too shallow. In the post-

implementation data collection, all were inserted too deep and none were too shallow. There is 

not enough research available that demonstrates the risks for enteral tubes that are too deep. 

Enteral gastric tubes that are too shallow increase the risk for aspiration and its associated 

complications.  

 Although the pre-implementation data showed 58% of enteral gastric tubes were inserted 

to a length with a 0.5cm difference from the ARHB calculation, it is possible that this initial 

percentage was incorrect because of the lack of documented infant lengths. There were a 

significant number of patients who did not have length measurements performed on a consistent 

basis. X-rays reviewed support the possibility of altered data because 32 of the 74 total infants 

with enteral gastric tubes placed at a length 0.5cm difference had x-rays, with the enteral tube 

seen within the gastric bubble.  Only one x-ray revealed an enteral gastric tube that was not 

within the gastric bubble and folded over itself and the tip in the esophagus. 

There was also a significant improvement in compliance with documentation standards 

following the education that nursing staff received prior to implementation of the ARHB method 

as a second check. Documentation compliance improved from 89% pre-implementation to 100% 

post-implementation. This is a significant improvement that will only improve the safety of the 

patients with enteral gastric feeding tubes.  
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Limitations 

 There were limitations to this QI project that may have affected the results. The first 

major limitation was that it was confined to patients in one organization. Another major 

limitation of this project was that the post implementation stage only included ten patients. 

During the pre-implementation stage of the project it was discovered that patient length 

measurements were not being documented at consistent intervals or not at all during the patient’s 

stay in the NICU, besides on admission and discharge. This was a significant obstacle in 

implementing the QI project throughout the entire NICU. Management was never able to 

conclude whether the task of length measurement should be performed by nursing staff or nurse 

practitioner staff. To proceed with collecting post-implementation data for this project, a decision 

was made for the primary researcher to perform lengths weekly on Mondays on a set number of 

patients.  

Another limitation of this project was that not all infants within the organization qualified 

for the ARHB method of enteral gastric tube measurement. As a level IV NICU, there are many 

infants at this facility that are extremely low birth weight infants and have lengths that are less 

than 35.0cm. Therefore, they would not qualify to be included in the ARHB method of 

measurement until later in their NICU stay.  

Implications for Practice 

For the ARHB method to be utilized, it is important that the unit has a method for 

obtaining patient lengths at a consistent interval to ensure accuracy. This was a major limitation 

for this project and is a necessary component for the ARHB method to be used accurately. 

Individual units that are considering using the ARHB method as a double check for their enteral 

gastric tube measurements will need to have an established method for measuring lengths. 
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Compliance with performing patient length measurements may be increased if the same group of 

staff members (i.e. nurses, nursing assistants, etc.) perform the task at the same designated time 

each week (i.e. weekly on Sunday nights).  

This QI project also demonstrated that re-educating nursing staff about documentation 

standards of enteral tubes increases overall compliance. Documenting the enteral gastric tube 

insertion length in the patient record prompts the length to be reported in nurse hand-off and 

ultimately preventing complication from the tube being at an inappropriate length. 

Documentation standards should be reviewed with nursing staff periodically. Documentation 

standards at the UIHC SFCH include documenting the insertion length at the time of placement 

and verification of correct insertion length which each patient assessment every three to four 

hours.  

There is research that identifies the risks of enteral gastric tubes being inserted too 

shallow in the neonatal population but there is no research available that identifies the risks of 

the enteral gastric tubes being inserted too deep. The results of this QI project did eliminate the 

risks of the tube being inserted too shallow; all the tubes that were inserted greater than 0.5cm 

difference than the ARHB calculation in the post-implementation data collection were inserted 

too deep. Further research is needed though to determine if there are any detrimental side effects 

to enteral tubes being inserted too deep.   

Conclusion 

 In conclusion, this quality improvement project highlights the risks associated with 

incorrectly placed enteral tubes in the neonatal population and the need for further education 

regarding this topic. Utilizing the ARHB method as a double-check for measuring enteral tube 

insertion lengths does seem to increase the accuracy for determining the appropriate depth, 
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although most patients in this project did not receive radiological imaging to confirm placement 

within the gastric bubble. 
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