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Abstract 
 

Hospitalized preemies require attentive, precise care. Unfortunately, each nurse’s attention must be split between 
several different tasks and patients, leaving them vulnerable to breastmilk misappropriation. Gray et al found that NICU 
patients are already at a higher, more frequent risk for misidentification errors than other hospitalized patient groups 
when they have similar surnames or MRNs1. Factor in multiple bottles of human milk being prepared and stored for each 
patient, and the likelihood for error rises. 

Implementing a barcode validation and tracking system is a smart way to eliminate many of the errors from manual data 
entry.  However, a barcoding system is only the first step. Implementing a centralized milk preparation lab and creating 
a milk technician role dedicated to managing NICU inventory and preparing feeds will save a hospital money, time, and 
product. Most importantly, the additional efficiency allows nurses to focus on providing direct, hands-on care to their 
patients, improving patient safety and satisfaction. 

C
urrently, many hospitals ask their nursing staff to

 

Review of Literature 
 

A study performed at the Children’s Hospital of Orange 
County in 2013 confirmed that using a barcoded patient 
identification and breastmilk labeling and inventory system 
increased efficiency and safety by allowing for automated 
confirmation of identity and milk expiration2. Three timing 
studies were conducted to gauge the effectiveness of the 
system as a double check method and determine whether 
barcoding decreased time spent prepping feeds. 

juggle patient care and the delicate process of milk 
preparation at the same time. Besides the risk of 

misidentification and giving the wrong milk to the wrong 
child, mishandled feedings could become contaminated, 
causing life-threatening infections to a vulnerable 
preemie, or transmit viruses such as HIV, Hepatitis B, or 
Cytomegalovirus2,3,4. 

Even simple mathematical errors can result in fortification 
mistakes, which can harm the baby or delay recovery2. 
Additionally, parents may experience unnecessary stress, 
anxiety, and less confidence in the NICU’s competency if 
they learn their child was given the wrong feed3. 

Three data sets were collected: one before barcode 
scanning was implemented, one three weeks after system 
implementation, and one three months after implemen- 
tation. The data considered included the total time per 
day spent on the four primary categories of breastmilk 
handling: updating and reviewing EMR orders, receiving 
and storing expressed breastmilk from mothers, thawing 
specific milk volumes for batch preparation, and finally, 
prepping individual feeds for each patient. The study then 
compared the average time each duty would usually take 
a nurse to perform manually versus the average time each 
duty took using the barcoded system. 

To combat this, hospitals have developed extensive safety 
protocols3. The administration of human fluids like blood 
and breastmilk typically require a two-person “double 
check,” where a staff member will ask another qualified 
employee to confirm that the patient name and medical 
record number on the fluid product matches the same 
information on the patient’s wristband, before dispensing 
the treatment or feed2. 

This failsafe procedure is cumbersome, requires a greater 
number of staff or disruptions to workflow, and still relies 
on human oversight. 

Timing Results: 

Barcoded breastmilk tracking and validation produced a 
statically significant reduction in the time needed to 
manually handle breastmilk and perform other admin- 
istrative tasks such as the two-nurse check above2. The 
average time saved was approximately one hour per day, 
which was able to be reallocated to hands-on patient care. 
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To truly eliminate the risk of human error, many hospitals 
have begun to replace the manual double check protocol 
with an automated process. 

 



Figure 1. Steele, et al, 2015 

Scanning also reduced staffing hours from two dietetic 
technicians on all shifts to one technician for all but peak 
times, eliminating 20 hours of shifts per week. This 
resulted in a decreased annual labor cost of $30,000.00 in 
salary and benefits2. 

Time saved on charting duties was realized as well. The 
NICU barcoding system automatically saved feed data to 
the hospital’s EMR, relieving the nurses of having to record 
feed data manually.   If each manual entry took 30 
seconds, the hospital would save an additional 700 man 
hours per year through scanning2. 

The barcoding system was able to decrease the amount of 
time (and therefore, money), spent on nursing activities as 
well, as RNs did not have to find and interrupt another RN 
to perform a double check.  This NICU performs about 230 
expressed breastmilk feeds per day. 

In total, the Children’s Hospital of Orange County could 
expect to save about 2,380 hours per year- 1,340 hours 
freed for direct patient care, and 1,040 hours eliminated 
completely from their workflow2. 

Before scanning was implemented, nurses had to locate a 
second RN anytime a colleague wasn’t nearby. Assuming 
this interruption occurred every three out of eight daily 
feedings and took a minimum of 30 seconds per check, the 
hospital would lose 263 hours per year2. Instead, the bar- 
coding system took the place of the second nurse, allowing 
the first RN to remain at the bedside or move on to other 
tasks. 

A barcoding inventory and validation system is an essential 
first step towards superior patient safety. Even if NICUs 
must rely on their RNs to handle all aspects of a feed, 
nursing compliance with breastmilk identification 
procedures will increase if the hospital can minimize the 
time needed to prepare feeds5. After implementation, 
many hospitals find that barcoding systems are 100% 
reliable in preventing milk exposures3,6. 
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The Next Step Towards Patient Safety and Efficiency in the NICU: 
Implementing Milk Technicians and Centralized Human Milk Prep 

Improvements from Implementing a Milk Technician Role 

Once a NICU has the means to track and validate their milk 
inventory more accurately, the next step to safer care is 
eliminating the need for nurses to prepare feeds at all. A 
busier nurse is more likely to commit an error than a nurse 
who can focus on their patient5. 

possible, removing that responsibility from the nursing 
staff entirely. They determined that 60% of the steps to 
prepare a fortified feed could be eliminated if a trained 
technician prepared the milk instead of a nurse5. 

Milk technicians were trained to use the hospital’s bar- 
coding system to scan and record inventory. They were 
educated on breast anatomy and milk production, breast- 
milk fortifiers, and centrifuge usage. They also received 
training that met with standard food safety and infection 
control procedures as well as the American Dietetic 
Association breastmilk preparation guidelines. 
Once trained, the technicians were tasked with 
maintaining NICU inventory, measuring creamatocrits of 
modified milk and milk fortifiers, and finally, preparing and 
labeling individual feeds for use in the NICU. Nurses were 
no longer required to leave their patients’ bedsides to 
manage nutrition. 

Not all hospitals have the space or funding for a separate 
milk lab. However, real improvements to both inventory 
quality and safety as well as time spent on direct patient 
care can be reached by outsourcing feed preparation and 
inventory maintenance to milk technicians. 

Review of Literature 
 

Boston Children’s Hospital implemented a milk technician 
role in 2011 after determining that their feed practices 
needed to improve.  In reviewing SERS reports from 
January 2005 to April of 2009, they found that there were 
16 instances of feeding errors from patient misidentifi- 
cation, improper fortification, or improper milk storage5. 
NICU staff were performing more than 100 measurements 
per day to prep feeds, and were preparing more than one 
feed at a time, greatly increasing each nurse’s workload, 
and therefore, the chance for error. Each breastmilk feed 
took between 5 to 10 minutes to prepare, a process which 
had to be repeated a minimum of 3 to 4 times per day. 

Timing Results: 

Staff nurses were surveyed anonymously six months after 
the milk technician role was fulfilled. 90% of respondents 
said they felt the milk technicians saved them time. 92% 
felt confident that the breastmilk was prepared accurately. 
85% agreed that milk technicians improve the safety of 
expressed breastmilk feed administration5. Overall, the 
milk technician role allows nurses to spend more time 
taking care of patients without reducing feed quality. 

Decreasing the margin of error meant decreasing the 
amount of manual steps needed to feed a child, and, if 

90% 
 

felt milk techs saved time 

92% 
 

felt milk techs prepped accurately 

85% 
 

felt milk techs improved safety 
Figure 2.  Barbas, 2013 
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Increased Results from Implementing a Centralized Prep Lab 

Though the work of milk technicians alone increases 
accuracy and the amount of time RN’s can spend with their 
patients, NICUs can improve care even more drastically by 
investing in a centralized milk preparation lab. 

interrupted by parents for unrelated administrative tasks, 
allowing the RN’s to focus on direct patient care and 
speaking with parents who have questions or concerns 
about their child’s treatment. 

Before the Human Milk Lab at The Children’s Hospital of 
Colorado opened in 2007, the NICU relied on decentralized 
milk storage and preparation by their nursing staff. An 
extensive evaluation found that their existing workflow 
was inefficient, overwhelming, and far more likely to allow 
for contamination. By implementing a barcoding inventory 
and validation system as well as a centralized milk 
preparation and storage lab, this hospital was able to 
ensure that the right milk was delivered at the right time 
to the right patient, with the right additives6. 

Maximizing Milk Safety and Quality 
 

Before Children’s Colorado implemented their milk lab, 
their milk thawing and warming procedures were 
inconsistent; in fact, 77% of the time milk was outside the 
temperature range recommended by the CDC and the 
Academy of Breastfeeding Medicine5,7,8,9. 

The areas where feeds were prepared were not 
consistently tested to ensure aseptic preparation. Perhaps 
worst of all, because the nurses were distracted or busy 
with other tasks, fortified milk wasn’t routinely double 
checked, meaning misfeeds and contamination could easily 
slip through the standard safeguards8. 

Timing Results: 

Nurses were able to spend more time verifying and 
administering feeds and less time prepping and retrieving 
milk or formula, minimizing the time they were away from 
their patients. 

Finally, nurses at both Children’s Colorado and Boston 
Children’s did not typically wear the same level of PPE 
as milk technicians do when they are preparing feeds at 
the bedside. In a milk lab, most technicians always wear 
gloves, surgical caps, and even masks when preparing 
bottles or fortifications, providing a more sterile 
environment. 

At Children’s Colorado, the milk lab also served as a drop- 
off point for parents to deliver expressed breastmilk to the 
NICU, pick up new bottles and labels, and request 
updates on their current inventory5. This provides a 
natural “barrier” that makes it less likely nurses will be 

Figure 3. Gabrielski, 2011 
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Figure 4. Eglash, 2010 

Contamination Elimination Results Consistency 

At Children’s of Orange County, Steele et al found that 
ready-to-feed formulas prepared at the patient’s bedside 
by nursing staff were 24 times more likely to be 
contaminated than feeds prepared by technicians in a 
centralized milk prep room2. In addition, powdered 
formulas were 14 times more likely to be contaminated 
than ready-to-feed formulas2. This study suggests that 
NICUs that use centralized milk prep rooms will see a 
significant decrease in feed contamination. 

The nursing staff at Boston Children’s felt that 
standardization of the fortification process kept the feeds 
far more consistent, helped avoid adverse reactions to 
unnecessary feed variation, and allowed their patients to 
adjust to recommended changes in calorie intake5. In 
hospitals around the country, inconsistent management 
and distribution of inventory have resulted in misappropri- 
ation, risk of infection, and family dissatisfaction3. Keeping 
care consistent by appointing specific employees to focus 
on feed preparation, setting clear policies for milk 
management, and employing risk reduction strategies 
leads to better outcomes3, 11. 

Other Benefits of Milk Technicians 
 

Cost Savings 
Brand Reputation 

Because milk technicians are not required to have the 
same level of education as RNs or other clinical staff, labor 
expenses could be reduced.  According to the latest U.S. 
Bureau of Labor Statistics Occupational Employment and 
Wages Report, the average hourly wage of a RN in the 
United States is $34.1410. The Bureau of Labor Statistics 
doesn’t have salary information for milk technicians, but 
the average wage of a similar occupation, a nursing 
assistant, is $13.40 an hour.  Additionally, various hospitals 
with Level III NICUs have advertised milk technician jobs 
between $11.50 - $13.50 per hour in 2016. This means 
that employing more milk technicans instead of more RNs 
can cut a NICU’s labor costs in half. 

Increased accuracy and accountability ensures compliance 
and avoids causing mistrust between parents of preemies 
and the hospital3. Parents who experienced the stress of a 
misfeed may be motivated to file a lawsuit or defame the 
hospital in the media3. Negative publicity can cause many 
thousands of dollars of damage to a brand and demoralize 
staff. Keeping patient safety at the forefront of operations 
allows for a better interaction between parents and the 
NICU. 

Conclusion 
 

In summary, implementing automated barcode verification 
practices, milk technicians, and a centralized milk 
preparation lab can significantly improve workflow, feed 
accuracy, and patient safety, reducing waste of time, milk, 
and money. Eliminating the need for a two-nurse check 
through automated milk validation is the first step to 
providing safer care without increasing staffing hours or 
taking time away from attending patients. However, there 
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Reduced Waste 

Roles dedicated to maintaining clean, organized refriger- 
ators and freezers prevents breastmilk from being wasted 
through early expiration, improper storage, or unnecessary 
preparation when the patient is NPO5. 

 

   

   

   

   

   

 



are other strategies NICUs should use to exceed these 
original safety and efficiency goals. Centralizing the 
storage and processing of human milk feeds with 
dedicated space and staff provides statistically significant 
improvements to patient care. 
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