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ABSTRACT  

Purpose. The purpose of this project was to increase certified registered nurse anesthetists, 

physician anesthesiologists, and post-anesthesia care nurses understanding of evidence-based 

postanesthetic breastfeeding recommendations. 

Background. Education was developed to address the outdated practice of pumping-and-

dumping human milk for 24 hours after an anesthetic. This practice causes undue stress on 

breastfeeding patients that may lead to early weaning. 

Methods. A quantitative quality improvement project was guided by the use of Rogers Diffusion 

of Innovation theory. A post-pre-Qualtrics survey was distributed via QR code to evaluate the 

effectiveness of the educational presentation and in determining intent to integrate the 

information into practice.  

Results. Ten participants completed the post-pre-survey for a response rate of 30% of the 

available certified registered nurse anesthetists and 10% of the available physician 

anesthesiologists. No post-anesthesia care nurses participated. Some 90% of the participants 

reported an increase in their baseline knowledge regarding post-anesthetic guidelines for 

breastfeeding patients. On a scale of 0-10, there was a 9.78 mean response of certified registered 

nurse anesthetists and a 9.00 response for physician anesthesiologists regarding likelihood of 

integrating education into their practice.  

Conclusions. Participants reported that they are very likely to implement the guidelines into their 

practice. This evidence supports the use of this educational presentation to effectively enhance 

the understanding of participants caring for breastfeeding patients undergoing anesthesia. 
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INTRODUCTION 

Undergoing surgery can be stressful for any patient; however, there is added stress for the 

currently breastfeeding patient, as mothers are separated from their infants and are confronted 

with disruptions in their regimen (Rieth et al., 2018). Improving provider knowledge regarding 

post-anesthetic recommendations on when, or if, to modify breastfeeding regimens can help 

alleviate this stress. By educating certified registered nurse anesthetists (CRNA), physician 

anesthesiologists, and post-anesthesia recovery unit (PACU) nurses on appropriate times to 

discard expressed human milk, otherwise known as pumping-and-dumping, breastfeeding 

patients can be better supported in their post-anesthesia infant’s feeding. 

Background Knowledge and Significance 

Breastfeeding is a challenging and rewarding experience. Centers for Disease Control and 

Prevention (CDC) (CDC, 2019) and the American Academy of Pediatrics (AAP) (AAP; 2014) 

recommend that mothers should exclusively breastfeed their infants for the first six months of 

life and supplementally breastfed until at least 12 months or older. Breastfeeding has multiple 

positive effects on infants and their mothers. Positive outcomes for infants include lower asthma 

rates, higher intelligence, and lower risk of sudden infant death syndrome (Diez-Sampedro et al., 

2019). Women who breastfeed have lower rates of postpartum depression and breast/ovarian 

cancer (CDC, 2019; Diez-Sampedro et al., 2019). Lactating patients who come in for non-

obstetric surgery are at the highest risk of receiving misinformation on whether or not they 

should pump-and-dump. This misinformation can lead to lapses in breastfeeding that can result 

in premature weaning or mastitis (Rieth et al., 2018).  
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Patients often receive outdated guidance to pump-and-dump when their providers lack an 

understanding of how medications distribute to human milk. Guidelines compiled by Mitchell et 

al. (2020) cite support for breastfeeding patients in the non-obstetric surgical arena is lacking, 

and guidance is highly variable. In general, if a lactating patient is awake and stable after the 

procedure, they can safely breastfeed (American Society of Anesthesiologists [ASA], 2019; 

Mitchell et al., 2020; Reece-Stremtan et al., 2017; Simon et al., 2018). 

Local Problem 

Improvements regarding understanding of post-anesthetic breastfeeding 

recommendations in non-obstetric surgical patients can be made at a local community hospital in 

Arizona. Currently, patients may be instructed to pump-and-dump for 24 hours following even 

minor procedures. A local community hospital with 37 anesthesia providers and 15 PACU 

nurses, was the site chosen for this quality improvement (QI) project to mitigate patients 

receiving conflicting information regarding times to discard their breastmilk and decrease 

feelings of unease and concern for their infant’s feeding. Small focus groups were utilized to 

identify gaps in knowledge of anesthesia staff regarding anesthesia breastfeeding 

recommendations. These focus groups helped identify that many individuals were either unaware 

of the updated guidelines or were unaware of the pharmacodynamics of our anesthetic drugs and 

breastmilk. 

Stakeholders are those involved in the scope of the project. Stakeholders at this site 

include breastfeeding mothers and their infants and PACU nurses. CRNAs, and physician 

anesthesiologists are responsible for the anesthetic plan and choice of medications for the 

patients.  
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Mothers who breastfeed report feelings of increased depression and anxiety when 

confronted with disruptions in their feeding regimen and risk the potential for premature weaning 

(Diez-Sampedro et al., 2019). After discovering in the literature that providers continue to give 

outdated advice, the project manager was inspired to educate and increase provider knowledge of 

post-anesthesia breastfeeding best practice. Following identification of this provider knowledge 

gap, the project manager received administrative support to proceed with this QI project.  

After this initial needs assessment for the project were assessed, many questions needed 

to be addressed. These included the baseline understanding of staff to tailor education to their 

specific roles, the best time to reach as many staff as possible, the effect of the current pandemic 

influences the educational environment, and what kinds of accommodations may be required. 

Review of any policies that exist that will counteract the purpose of the project and how often are 

lactating women treated in the non-obstetric surgical suite were also assessed. 

Intended Improvement 

Project Purpose 

The purpose of this project is to improve the perception of knowledge of CRNAs, 

physician anesthesiologists, and PACU nurses regarding anesthetic medication presence in 

human milk and current practice guidelines related to post-anesthetic breastfeeding directions. It 

also aims to assess the intent of providers to change their practice to reflect the current evidence. 

As healthcare providers, it is our job to advocate for our patients by supporting the mother’s 

desire to breastfeed with evidence-based practice. The large majority of patients should not have 

to experience a break in their infant’s breastfeeding relationship. 
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Project Question 

Does education on current evidence-based practice guidelines regarding post-anesthetic 

drug transfer into human milk and breastfeeding practices improve anesthesia providers’ and 

PACU nurse’s perception of knowledge and intent to implement the updated guidelines into their 

practice? 

Project Objectives 

• Present tailored education session to address gaps in knowledge by December 2021. 

• Evaluate provider breastfeeding guideline knowledge and intent to change practice prior 

to and immediately following the education session utilizing a post-pre-survey. 

Theoretical Framework 

A theoretical framework helps guide and generate ideas of approaching research and 

organizing the facts and observations accumulated through research (Polit & Beck, 2012). 

Implementation science also uses theoretical frameworks to guide the translation of evidence into 

practice aiding the successful and sustainable adoption of innovations. Rogers Diffusion of 

Innovation theory (Figure 1), originally published in 1962, is one such theoretical framework for 

this purpose. This framework explains the adoption and implementation of innovative ideas at an 

organizational level (Lundblad, 2003). The four main elements of Rogers theory are: (1) the 

innovative change, (2) proper communication of the innovation, (3) allow time for the innovative 

process, and (4) identification of the social system in which the change will be diffused (Rogers, 

1995). These four elements are crucial in the diffusion of innovation. 
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Figure 1 

Model of Stages in the Innovative-Decision Process 

 
Note. Adapted from “Diffusion of Innovations” by E. M. Rogers, 1995. Copyright 1995 by The Free Press. 

Innovative Change 

There are five characteristics of an innovative change that will facilitate its diffusion in a 

system: relative advantage, compatibility, complexity, trialability, and observability (Lundblad, 

2003). For this project’s purposes, the innovative change will be to improve provider knowledge 

of postanesthetic recommendations from the archaic recommendation to pump-and-dump. The 

background section of this paper has established the relative advantage of the innovation. 

Compatibility is addressed by using a needs assessment to tailor further education accordingly. 

The content will be presented as simply as possible to avoid complexity. A badge card 

containing common drugs and their implications, if any, will be distributed to facilitate this. The 

nature of this doctoral QI project deployed to a single anesthesia department addresses the 

trialability of the innovation. Through lessons learned in this project, it is hoped that similar 
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projects will be adapted and planned to ensure the dissemination of this important information. 

The results of the innovation will be highly observable by reviewing the results of the project’s 

survey and whether or not the measures were attained.  

Innovation Communication 

Proper communication of the innovation is just as crucial as the innovations themselves. 

Time and effort will need to be put into determining the best way to present the information to 

reach as many participants as possible. This communication pathway is even more effective if 

some of the individuals present in the system already utilize the change (Rogers, 1995). Letting 

participants know that there are experts such as pharmacologists and lactation consultants 

available for consult can improve access to resources by potential adopters (Dearing, 2008). 

Timeframe of Implementation 

Next, considerations of the time frame for implementation is essential. This time frame 

does not mean the time frame for the project as a whole, but the time it takes for participants to 

accept or reject the innovation. There are early adopters and late adopters, and both of these 

should be considered when assessing the implementation of an innovation (Lundblad, 2003). An 

effort will be put into identifying individuals of influence among potential adopters to function as 

change agents to help propel dissemination.  

Social System for Diffusion 

Lastly, the system in which this diffusion of innovation occurs affects the project through 

its specific stipulations and boundaries that may restrict or guide the implementation. Informally, 

this system will affect how participants communicate with one another about the innovation, and 
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those factors should be accounted for. Any existing policies within a system that clash with the 

innovative change will need to be identified to avoid implementation barriers. 

Literature Synthesis 

Evidence Search 

An extensive search of the literature was conducted to find current peer-reviewed 

literature regarding anesthesia’s effect on breastmilk and the infant. The databases utilized 

included PubMed, Google Scholar, and the Cumulative Index to Nursing and Allied Health 

Literature (CINAHL). Literature was restricted to 2016-2021 to ensure the most updated 

information to include the most current practice and pharmacology. The Drugs and Lactation 

Database provided online by the National Library of Medicine was also utilized to provide 

scholarly peer-reviewed drug-specific recommendations for the breastfeeding patient. The 

content is frequently updated to maintain current recommendations and validity. Search terms 

included: breastfeeding, anesthesia, analgesia, relative infant dose, and general anesthesia. 

Variations of these terms were utilized to attempt to isolate the impact of anesthetic management 

on breastfeeding patients. 

Further restrictions were applied to human data, full-text access, English language, 

systematic review, and randomized control trials (RCT). This search yielded 23 articles. 

Reference lists of these articles were further explored, and an additional 15 articles were found 

utilizing variations of the above restrictions. Six records were excluded because their focus was 

on drugs affecting the onset of breastfeeding after cesarean section rather than a drug-to-milk 

transfer. Ultimately this search yielded 32 pertinent articles for review (Appendix G). They 

comprised multiple levels of evidence, including RCTs, literature reviews, cohort studies, and 
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clinical practice guidelines. A doctoral project was also included, demonstrating the efficacy of 

improving provider’s use of updated post-anesthetic breastfeeding guidelines through education 

(Gibson, 2019). 

Comprehensive Appraisal of Evidence 

A few generalities can be extrapolated from the research. First, if the breastfeeding 

patient is awake, alert, and able to manage their infant safely, they are safe to breastfeed (ASA, 

2019; Cobb et al., 2015; Dumphy, 2008; Martin et al., 2018; Mitchell et al., 2020; Oliveira et al., 

2019; Reece-Stremtan et al., 2017). Overall, if the mother is somnolent, the concern should be 

directed towards the infant for possible breathing difficulty (Allegaert & Smits, 2020). When 

considering drugs for the anesthetic plan, their potential active metabolites and their potential 

effects on reducing milk production should be analyzed (Dumphy, 2008).  

Multiple sources have described these pharmacological properties: protein binding, 

molecular weight, pKa, maternal plasma level, and lipid solubility (Cobb et al., 2015; Dumphy, 

2008; Wilińska et al., 2019a; Wilińska et al., 2019b). Breastmilk can also be tested to determine 

the relative dose the infant receives (considered safe if <10%) after the mother’s exposure to the 

drug, and the infant can be monitored for potential effects (Kelsey, 2016). Drugs common to 

anesthetic regimens will be reviewed for their overall safety in the breastfeeding patient (see 

‘Opioids’). Drugs are not presented in any particular order since the patient’s anesthesia can be 

highly individualized. 

Opioids 

Morphine. Morphine is the drug of choice in breastfeeding women due to the small 

transfer to breastmilk (Mitchell et al., 2020). Even with an active metabolite, morphine-6-
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glucuronide, it accumulates in meager amounts in the breastmilk and is considered safe for the 

breastfeeding patient and their infant (Wilińska et al., 2019b). 

Fentanyl. Fentanyl is a very common anesthetic adjunct utilized for surgical pain control 

and a sympatholytic during intubation (Flood et al., 2015). When used as a single dose adjunct or 

a short period, breastfeeding can be safely resumed (Mitchell et al., 2020; National Library of 

Medicine, n.d.; Wilińska et al., 2019b).  

Hydromorphone. There is limited data on intravenous hydromorphone and its effects on 

infants. It is known that approximately 0.67% of the dose is delivered via breastmilk (Reece-

Stremtan et al., 2017). High-dose oral hydromorphone has caused some concern with 

consecutive use and its accumulation in breastmilk. Overall, the recommendation is to limit 

hydromorphone use and, if used, exhibit caution for the newborn since they are at risk of central 

nervous system depression (National Library of Medicine, n.d.). Considerations should be given 

to the total dose given and age of the breastfeeding child. 

Meperidine. Concern for the use of meperidine is primarily due to the drug’s active 

metabolite. This active metabolite exhibits a long half-life, and there is concern that repeated 

dosing in the mother can cause a buildup and cause respiratory depression in the breastfed child 

(Simon et al., 2018). That being said, in the event of a single dose, the patient can resume 

breastfeeding once awake and alert (Mitchell et al., 2020). 

Oxycodone. Oxycodone can be unpredictable, depending on the speed of metabolism 

unique to each breastfeeding patient. Overall, dosing should be restricted to <30mg/day (Mitchell 

et al., 2020; Simon et al., 2018). The infant should be monitored for respiratory depression even 

with a single dose.  
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Non-Opioid Analgesics 

Non-opioid pain control is ideal for breastfeeding patients. Anti-inflammatory drugs, 

such as ketorolac, can provide relief without the depressant effects of opiates with low transfer to 

breastmilk (Reece-Stremtan et al., 2017). However, anesthetists should ensure they do not meet 

baseline criteria for exclusion from ketorolac. These may include an existing coagulopathy, 

asthma, renal insufficiency, or the infant’s reliance on prostaglandins (Flood et al., 2015). Other 

adjuncts such as acetaminophen, celecoxib, and ibuprofen have also been shown to be safe for 

breastfeeding (Mitchell et al., 2020). 

Benzodiazepines 

When midazolam is utilized as a single dose anesthesia adjunct for premedication, the 

infant can be expected to receive approximately 0.06% of the maternal dose, and this is 

considered safe (Mitchell et al., 2020; National Library of Medicine, n.d.; Oliveira et al., 2019). 

With repeat doses, there may be a concern for a buildup of active metabolites. However, when 

used for general anesthesia, the mother can resume breastfeeding when she has recovered.  

Intravenous Anesthetics 

Propofol. Propofol is used widely in anesthesia. Due to minimal transfer into breastmilk, 

it can be administered safely to the breastfeeding patient even when utilized as an infusion 

(Mitchell et al., 2020; Reece-Stremtan et al., 2017).  

Dexmedetomidine. Previously the literature was lacking concerning the use of 

dexmedetomidine in breastfeeding patients. However, a new RCT on the use of 

dexmedetomidine as an opioid-sparing adjunct for cesarean delivery has shown no harm to the 
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infant (Wang et al., 2020). Further transfer into breastmilk is minimal, further reducing the risk 

of harm to the infant (Yoshimura et al., 2017).  

Ketamine. Overall, due to the lack of available human data regarding the transfer of 

ketamine into breastmilk, it is recommended that other adjuncts be utilized (National Library of 

Medicine, n.d.; Oliveira et al., 2019; Tang et al., 2017). Based on its drug characteristics, we 

expect ketamine to transfer to breastmilk, however, because of its large volume of distribution 

and short half-life a one-time dose is unlikely to have adverse consequences on the infant 

(Kelsey, 2016).  

Inhaled Anesthetic Agents 

Due to the very short half-life of inhaled anesthetic agents, they can all 

(sevoflurane/desflurane/isoflurane/nitrous oxide) be utilized as part of the anesthetic regimen for 

the breastfeeding patient (Mitchell et al., 2020; National Library of Medicine, n.d.; Wilińska et 

al., 2019b). 

Neuromuscular Blockers and Reversals 

Due to their minimal distribution, all neuromuscular blockers have been deemed safe to 

be administered to breastfeeding patients (Mitchell et al., 2020; Oliveira et al., 2019). 

Sugammadex. Little data is available regarding the transfer of sugammadex, an amino 

steroid non-depolarizing neuromuscular blocker reversal agent, into breast milk. However, due to 

the size and highly polar nature of the drug, it is unlikely to transfer into breastmilk and is 

considered safe for use (Mitchell et al., 2020; National Library of Medicine, n.d.). 

Glycopyrrolate and Neostigmine. Single-dose glycopyrrolate is unlikely to cause any 

issue with breastfeeding because it absorbs so poorly into the breastmilk (Reece-Stremtan et al., 
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2017). However, frequent use may cause an issue with breastmilk supply (National Library of 

Medicine, n.d.). Whereas neostigmine is not detected in breastmilk even with chronic use of the 

drug (Oliveira et al., 2019). 

Antiemetics 

Antiemetics are essential in the breastfeeding mother to prevent dehydration after 

anesthesia (Reece-Stremtan et al., 2017). Ondansetron, a very common antiemetic used in 

anesthesia, is considered safe for breastfeeding patients, however, the label does not suggest it 

(Mitchell et al., 2020). Dexamethasone, used for its antiemetic/analgesic/anti-inflammatory 

properties, is safe in low to moderate doses. However, there is a risk of reducing the mother’s 

milk supply, and this should be taken into consideration (Mitchell et al., 2020; National Library 

of Medicine, n.d.; Smathers et al., 2016) 

Metoclopramide. In addition to its antiemetic effects, metoclopramide is used as an 

adjunct to increase milk supply by increasing prolactin levels. It is safe for use in breastfeeding 

patients (Mitchell et al., 2020; National Library of Medicine, n.d.; Wilińska et al., 2019b). 

Local Anesthetics 

Local anesthetics have long been used in parturients for facilitating labor analgesia. It is 

considered safe for breastfeeding patients since it is unlikely for the infant to ingest clinically 

relevant amounts (Mitchell et al., 2020; Reece-Stremtan et al., 2017; Smathers et al., 2016; 

Wilińska et al., 2019b). 

Preoperative Antibiotics 

Antibiotics are commonly given before incision for most surgeries to prevent surgical site 

infections (Jonge et al., 2017). Cefazolin is a common antibiotic that has been studied for its 
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presence in breastmilk. Levels detected are extremely low, and although it has been implicated to 

affect the flora of the infant’s gastrointestinal tract, it is considered safe (Mitchell et al., 2020; 

National Library of Medicine, n.d.). 

Cardiovascular Support  

Phenylephrine and ephedrine are common rescue drugs for hypotension induced by 

anesthetic drugs, while atropine and glycopyrrolate (also discussed above) are commonly used to 

combat bradycardia. When given on an acute basis, these drugs are not likely to affect the infant 

(Mitchell et al., 2020; National Library of Medicine, n.d.). However, although phenylephrine and 

ephedrine do not negatively affect the infant, they may decrease breastmilk supply (National 

Library of Medicine, n.d.). Glycopyrrolate may be preferred over atropine to avoid potential 

antimuscarinic effects in the infant (Mitchell et al., 2020). Due to the general lack of effects on 

the infant, it may be prudent to avoid hypotension if possible to avoid decreasing breastmilk 

supply. 

Strengths of Evidence 

Multiple levels of evidence were retrieved during the search. Polit and Beck (2012) 

described a hierarchy comprised of seven levels depending on the evidence’s strength. This 

hierarchy was utilized to assign a strength to the data, with Level I as the highest level of 

evidence and level VII being the lowest (Figure 2). Six clinical practice guidelines based on 

systematic reviews of RCTs (Level I) were available to evaluate the evidence, an RCT (Level II), 

an observational study (Level IV), and one article on descriptive/qualitative data (Level VI).  
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Figure 2 

Evidence Hierarchy of Designs 

 
Note. From “Nursing Research” by D. F. Polit & C. T. Beck, 9th Ed. Copyright 2012 by Wolters Kluwer Health – 
Lippincott Williams & Wilkins. 

Weaknesses of Evidence 

The use of anesthesia in the obstetric population is plentiful. However, due to ethical 

considerations on the purposeful exposure of infants to anesthetic drugs, the literature focuses on 

breastmilk content after necessary procedures where anesthesia and its effects were measured on 

the infant. Human data is lacking on ketamine, and with the recent rise of multimodal anesthesia 

and increased ketamine use more information would be useful for this population. Currently we 

are limited to assessing the drug characteristics in making a decision for its use.  

Gaps and Limitations 

Additional research would be helpful for establishing relative infant doses with repeat 

administration of certain anesthetic drugs, especially opioids that could cause respiratory 
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depression in the infant. Relative infant dose can be helpful with one time dosing, however, 

cumulative build up can skew the presumed low transfer rate. Human data is lacking on 

ketamine, and with the recent rise of multimodal anesthesia and increased ketamine use more 

information would be useful for this population. Currently we are limited on the drug 

characteristics in making a decision for its use. Ethically designing randomized control trials in 

this population is a concern and contributes to the overall lack of strong evidence. 

METHODS 

Project Design 

This project aims to improve providers’ understanding of appropriate recommendations 

for post-anesthetic breastfeeding utilizing evidence-based practice. The project manager will 

employ a post-pre-quantitative design for this educational quality improvement. Willing 

participants will indicate consent by completing a five-minute Qualtrics questionnaire 

immediately following a 15 minute educational session in the anesthesia meeting room. This 

measure design was chosen due to its ability to assess a providers’ knowledge acquisition after 

an educational session by having them rate their understanding before and after the session (Klatt 

& Taylor-Powell, 2005). 

Model for Implementation 

The implementation model for this project is the Model of Improvement developed by 

Langley et al. (2009) to guide process improvement. This model has been utilized to drive 

multiple improvements in the healthcare setting.  

The model is comprised of two parts. The first part is a set of three questions that sets the 

aims of the improvement, establishes measures, and selects the intended changes, where the 
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second part is the Plan-Do-Study-Act (PDSA) cycle (Institute for Healthcare Improvement [IHI], 

n.d.) (Figure 3). This model is intended to be utilized multiple times for testing change on a small 

scale before enacting on a systems level.  

Figure 3 

Model for Improvement 

 
Note. Replicated with permission from “The Improvement Guide: A Practical Approach to Enhancing 
Organizational Performance” by G. L. Langley, R. Moen, K. M. Nolan, T. W. Nolan, C. L. Norman, and L. P. 
Provost, 2009. Copyright 2009 by Jossey-Bass Publishers. 

Setting and Stakeholders 

This project will be carried out at a local community hospital in Phoenix, in their general 

operating suite (Appendix A). The 756-bed hospital has 11 operating rooms (American Hospital 

Directory, 2021). In the surrounding geographic area, the average age of inhabitants is 29-years-
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old (United States Census Bureau, 2019). The stakeholders involved will be the CRNAs, PACU 

nurses caring for non-obstetric breastfeeding patients, and the physician anesthesiologists. Also 

included as stakeholders, but not the focus of the intervention, are the chief CRNA, the general 

OR director, and PACU director, patients, and the patient’s child.  

Planning the Intervention 

Colquhoun et al. (2017) identified four tasks to address when implementing interventions 

to change healthcare provider’s behavior: identifying barriers, selecting intervention 

components, using theory, and engaging end-users. These tasks are best utilized in a same-site 

implementation rather than a systems-level change – making it suitable for the design of this 

project. 

One plausible barrier is identifying the best day and time to present the educational 

intervention by planning accordingly, ideally as many participants will be present as possible. 

See Appendix F for the predicted timeline. Through the needs assessment it was determined that 

the best time to present would be during their pre-scheduled staff meeting. Although PACU 

nurses do not traditionally attend this meeting, the plan was to invite them. The project manager 

will be allotted a 15-minute timeframe to present the education and encourage participation in 

the survey immediately following the PowerPoint. 

Intervention components include the educational session, post-pre-survey, and the visual 

aide. The Qualtrics survey will be developed to measure the desired outcomes. The survey link 

will be distributed via a quick response (QR) code that will be printed and available to 

participants immediately following the presentation. If the presentation cannot be completed in 
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person, the link to the survey will be distributed with the prerecorded educational presentation. 

As previously discussed, the Diffusion of Innovation theory will be utilized to guide this process. 

The visual aid, via a badge card (Appendix E), will also be distributed at the end of the 

presentation to enhance diffusion. This badge card was developed through collaboration with a 

nurse owned business, Tribe RN. The design required multiple sessions to assure usability and 

accuracy of information. A local badge printing business was chosen for their quality of cards to 

withstand frequent wear and tear.  

The educational presentation will be formatted to engage participants by keeping the 

content updated and relevant to their practice. It will convey the importance of the change and 

the relative simplicity of enacting it. It will be presented via an in-person PowerPoint 

presentation or through a prerecorded PowerPoint presentation if an in-person meeting is not 

possible due to confounding variables. Topics covered specifically will include human milk drug 

transfer qualities, relative infant dose, general practice guidelines, and drug class specific 

recommendations (Appendix E). The presentation will conclude with a description of the post-

pre-survey and implied consent. 

Participants and Recruitment 

The goal is to recruit CRNAs, physician anesthesiologists, and PACU nurses to 

participate. CRNA’s and physician anesthesiologists are responsible for providing the post-

anesthetic breastfeeding recommendations. By including PACU nurses they can continue to 

reinforce the provided recommendation during the recovery period. Recruitment of these 

participants will be completed by posting a flyer in common areas and distributing it via email in 

the month leading up to the presentation (Appendix C). The email will be sent out by the 
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administrative assistant four weeks before, two weeks before, and one day before presenting the 

educational session during the planned staff meeting. The post-pre-survey will ask participants to 

identify their role by selecting from pre-filled roles of PACU nurse, CRNA, physician 

anesthesiologist, or ‘other’ with the option to write in their role. This will ideally help to exclude 

participants, such as anesthesia technicians or nursing assistants, who have attended but are not 

appropriate for data collection. 

Consent and Ethical Considerations 

Consent is a concept that must be considered even in the scope of QI. Informed consent 

must occur if the purpose of the project contains inherent risks that participants must agree to 

accept (Hall et al., 2020). However, this QI project carries no inherent risk to participants and so 

it will operate under implied consent. Participants will be made aware of the expectations of the 

project, and they will choose to participate or not. 

At the beginning of the presentation, the participants will be notified of the study’s 

purpose and expectations regarding the completion of a post-pre-survey after the presentation. 

Their completion of the post-pre-survey will assume implied consent to participate. No ethical 

considerations are expected at this time.  

Data Collection 

The post-pre-survey was developed by Dr. Lannie Kanevsky at the Institute for the Study 

of Teaching and Learning in the Disciplines and is being used with permission (Simon Fraiser 

University, n.d.). The survey allows the pretest and posttest to occur in tandem with one another 

rather than at two different time points. This style allows for better control of response shift bias 

where participant’s pretest rating may be inaccurate and not portray their baseline (Kanevsky, 
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2016). This allows the participant to acknowledge changes in their perception of their 

competence, personal attributes, and impact on future practice in one sitting immediately after 

the intervention occurs (Kanevsky, 2016). This evaluative design brings versatility and 

convenience to determine the impact of the education (Klatt & Taylor-Powell, 2005). However, 

limitations to any self-report form of data acquisition are vulnerable to bias. Participants may 

answer how they think the evaluator wants to hear or may not be able to accurately perform a 

self-assessment (Klatt & Taylor-Powell, 2005). It will be stressed that participation is 

anonymous to help limit this potential source of bias. 

Data Analysis 

The utilization of a post-pre-tool will guide the data collection for analysis. Questions 

asked of the participants via a Qualtrics survey (Appendix D) will include primary demographic 

data such as years in practice, identified gender, role in patient care, and previous experience 

with breastfeeding. Additional information will be obtained from participants to evaluate 

knowledge acquisition and its impact on their practice. Data will be collected in the form of a 

five-minute, or less, survey consisting of multiple-choice, fill-in-the-blank, and Likert-style 

questions. Data will be kept confidential and safely stored in a password-protected drive to 

prevent loss. Data analysis will be performed through the assistance of Qualtrics and Excel using 

descriptive statistics. This includes pie charts, bar charts, and measures of central tendency. A 

description of consent will be included at the beginning of the survey (Appendix B). 
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RESULTS 

Results of the project were collected via Qualtrics survey and include the response rate, 

demographics, experience with the population, post-pre-educational survey questions, intent to 

change practice, and barriers to adoption. 

Outcomes 

Demographics 

After completion of the educational intervention a post-pre-survey was distributed via 

QR codes. 10 surveys were completed – resulting in a sample size (n) of 10. Nine of the 

responses were from CRNAs and one was from a physician anesthesiologist (Figure 4).  

Figure 4 

Gender Delineation by Role (n=10) 

 

With full-time staff of 30 CRNAs and 10 physician anesthesiologists, the response rate 

was 30% and 10% respectfully. Due to the in-person/online synchronous nature of the meeting, a 

concrete number of participants was not possible to identify. It was approximated that 20 
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individuals attended. Despite the attempt to include PACU nurses none of them chose to 

participate in the survey. The participants experience in anesthesia practice was split between 

greater than 10 years or less than five years (Figure 5). Most of the participants had experience 

with breastfeeding either through the support of a partner or through personally breastfeeding, 

leaving 40% of the participants to having no experience with breastfeeding (Figure 6). 

Figure 5 

Practice Length of Participants 

 

Figure 6 

Previous Experience with Breastfeeding (n=10) 
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Experience with the Population 

The population of this project focused on non-obstetric breastfeeding patients. The 

participants were asked to reflect on their experience with this population in the last 60 days 

(Figure 7). This included the number of patients they encountered and whether they recalled the 

advice that was given at the time (Table 1). A total of 6 of the 10 participants had cared for a 

non-obstetric breastfeeding patient in the last 60 days. Half (50%) of the responses regarding the 

advice given to these patients were consistent with the current guidelines.  

Figure 7 

Number of Non-obstetric Breastfeeding Patients Cared for in the Last 60 Days 
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Table 1 

Advice Given to Breastfeeding Patient in the Last 60 Days 

 

Post-Pre-Educational Survey Results 

Next, the survey assessed the improvement in understanding of the physiology, 

pharmacology, and best practices based on the educational presentation. This included an 

improvement in their understanding of pharmacology in the breastfeeding patient (Figure 8), 

drugs that should be used with caution (Figure 9), and an understanding of the current guidelines 

for managing the breastfeeding patient (Figure 10). An improvement from baseline was noted in 

all categories.  
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Figure 8 

Improved Understanding of Pharmacology in the Breastfeeding Patient 
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Figure 9 

Understanding of Drugs to be Used with Caution in the Breastfeeding Patient 

 

Figure 10 

Understanding Current Guidelines on Management of the Breastfeeding Patient 
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Figure 11 

Intent to Integrate these Guidelines into Practice 

 

Intent to Change Practice 

After the assessment of an improved understanding of the content presented participants 

were asked of their intent to adopt the guidelines and implement it into their practice (Figure 11). 

They were also asked to highlight any barriers that they felt would be a deterrent to 

implementation (Figure 12). The leading barrier chosen by the participants was knowing whether 

the patient was currently breastfeeding. One participant selected other and responded with “B.” 

This response is not considered since it is unclear what they meant by it.  
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Figure 12 

Barriers to Implementation in Practice 

 

DISCUSSION 

Summary 

To review, the purpose of this educational QI project with a post-pre-quantitative design, 

was to provide education on updated post-anesthetic breastfeeding guidelines. This education 

was intended to increase provider awareness of the updated guidelines to improve their baseline 

understanding of anesthesia and breastfeeding and to evaluate their intent to change practice 

based on their new acquisition of knowledge.  

Interpretation 

This project was guided by Rogers Diffusion of Innovation framework. The educational 

presentation with badge card distribution fits into the framework as the innovative change. The 

intervention met the guidelines set out by Rogers (1995) of providing a relative advantage, it is 

compatible with existing literature, it is simple, easy to trial, and easy to observe the results 



 

 
40 

(Rogers, 1995). Rogers discusses the idea that even in the event that a concept is familiar to an 

individual they may not have decided whether or not they will adopt the innovative idea (Rogers, 

1995). The concept of my project was already known to a few of the participants, as evidence by 

the 55% of providers (n = 5) that had provided accurate guidance to patients prior to my 

education. Yet only one participant answered that they strongly agreed that they had adequate 

understanding of anesthesia pharmacology in the breastfeeding patient prior to my presentation. 

Eighty percent of participants (n=8) answered that they somewhat agreed (n=6) or neither 

agreed/disagreed (n=2) of their understanding of pharmacology in the breastfeeding patient prior 

to the presentation. All (100%) of the participants selected that they strongly agreed that they 

now had an improved understanding of anesthesia pharmacology after being provided the 

education.  

The next post-pre-evaluation was to determine the understanding of participants of the 

post anesthetic breastfeeding guidelines. For the before education results, 80% of participants 

gave an answer of less than strongly agree. The post-education results were 90% strongly agree 

with 10% selecting somewhat agree. This correlated with the results of the intent to implement 

these guidelines into practice. The intent to implement was a mean of 9.78 for CRNAs (on a 

scale of 1-10 with 10 being the most likely), and a 9.00 for the one physician anesthesiologist 

participant. This response rate indicates that there may be some late adopters of the innovative 

change. Hopefully, the education has inspired them to look deeper into the areas that they need 

further clarification and can help to inspire future adoption. However, one of the largest barriers 

(n=8) to the use of this information for participants is knowing whether or not the patient is 

breastfeeding. Anecdotally, many of the participants were happy to wear the distributed visual 



 

 
41 

aide and I had a few people approach me who had not participated in the educational session in 

the days following the project requesting information. They admitted that they had just told a 

breastfeeding patient to pump and dump because they were unaware of the updated guidelines.  

Implications 

Practice and Policy 

These findings do raise concern about current standards of practice and the need to 

establish policy. However, the results of this project represent a small population. Although the 

literature continues to show providers giving outdated advice, due to the size of this project 

major changes to practice or policy cannot be implemented. More data is needed to identify a 

more accurate participant understanding of gaps in knowledge surrounding the education.  

Education 

The findings in this study led the project manager to consider the possibility of gaps in 

education. A review of common anesthesia textbooks was done to determine the information 

being provided to anesthesia students. This search included Miller’s (2015) Anesthesia, Morgan 

and Mikhail’s Clinical Anesthesiology, Nagelhout’s Nurse Anesthesia, and Chestnut’s Obstetric 

Anesthesia. Miller’s Anesthesia states the outdated advice to have breastfeeding patients pump-

and-dump (Miller, 2015, p. 1140). The Morgan, Mikhail’s, and Chestnut’s (2014) texts provides 

the updated advice to allow the mother to breastfeed once recovered from anesthesia 

(Butterworth et al., 2018; Chestnut et al., 2014). Unfortunately, Nagelhout and Elisha (2018) did 

not mention a recommendation.  

Without consistency within the major texts for anesthesia reference we will continue to 

have gaps in knowledge for anesthesia students and thus our future anesthesia providers.  



 

 
42 

Research 

On a small scale, this project helps to reaffirm that there are providers that are giving 

outdated advice regarding postanesthetic breastfeeding guidelines. It would be helpful to repeat 

this project to reach more of the anesthesia providers at this medical center, to get a more 

increase the response rate to improve the accuracy of the results. This would help with 

understanding of where the department is.  

Limitations 

Limitations in any study should be recognized. The biggest limitation is the small sample 

size. Approximately 20 individuals attended the meeting but only 10 surveys were returned. This 

was despite leaving the QR codes up for a week after to encourage participation from those that 

had attended. Despite attempts to include the physician anesthesiologists and PACU nurses only 

one of the physician anesthesiologists opted to participate. PACU nurses were invited to the 

initial meeting but were unable to participate due to need in the preoperative area. A second 

recorded presentation was sent out to them, however it failed to result in any participation. Any 

future projects may consider a separate in person meeting to include PACU nurses.  

The possibility of bias should always be addressed. Participants were asked to complete 

the survey via a QR code. It is possible that potential participants were unfamiliar with this 

format and thus were unable to participate leaving only those familiar to participate. The option 

of paper and QR code may improve participation. There are no identified factors that may have 

made the results of this project unreliable.  
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DNP Essentials Addressed 

This project has ties with The Essentials of Doctoral Education for Advanced Practice 

Nursing published by the American Association of Colleges of Nursing (AACN) in 2006. 

DNP Essential I: Scientific Underpinnings for Practice 

DNP Essential I highlights the importance that graduates with a DNP are able to translate 

the available evidence/science and integrate it into the care of patients through the use of 

theoretical frameworks (AACN, 2006). A thorough review of the literature was completed to 

determine concise practice recommendations for anesthesia providers. Rogers Diffusion of 

Innovation theory helped to guide the development, delivery, and expected outcomes of the 

project.  

DNP Essential II: Organizational and Systems Leadership for Quality Improvement and 

Systems Thinking 

DNP Essential II highlights the importance that DNP graduates are able to traverse 

organizations in order to bring about QI by identifying opportunities to integrate change as new 

data evolves (AACN, 2006). Collaboration with the facility involved with this QI project was 

vital. Recognizing the IRB work to be done and potential effects on populations/participants was 

necessary. Coordinating the needs of the facility to integrate into the project and then tailoring 

the project to reach as many participants as possible helped to meet this DNP essential.  

DNP Essential III: Clinical Scholarship and Analytical Methods for Evidence-Based 

Practice 

DNP Essential III involves not only finding significance in research, but also turning that 

information into something valuable to practice that can be distributed to the interdisciplinary 
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team, and then ultimately coming full-circle to determine if the new practice made a difference 

(AACN, 2006). By determining the education to present on, delivering that education, and then 

through the utilization of a post-pre-survey this essential was addressed.  

DNP Essential VIII: Advanced Nursing Practice 

DNP Essential VIII highlights the importance of DNP graduates specializing and being 

able to adapt their practice to highlight their specialty (AACN, 2006). This directly applies to 

this project. Breastfeeding is not a new concept but has specific implications in the specialty of 

nurse anesthesia. This project seeks to highlight those specific implications and bring them to the 

forefront to positively impact the care anesthesia providers give. 

Conclusions 

In conclusion, education supported by current literature was successfully presented to the 

anesthesia staff at a local community hospital. It was determined via a post-pre-survey that the 

educational presentation enhanced the understanding of the participants in caring for 

breastfeeding patient’s undergoing anesthesia. Participants determined that they are very likely to 

implement the guidelines into their practice.  

Plan for Sustainability 

Plan for sustainability was in the form of badge cards for staff with the abbreviated 

guidelines on them. As identified by the participants the greatest deterrent to sustainability will 

be knowing whether or not the patient is breastfeeding. If this information is not provided by the 

patient, providers will need to elicit this information. The badge card states to ask all patients 

with children under the age of two-years-old if they are breastfeeding. When the information is 
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provided by the patient or elicited by the provider the badge card will provide a reference to 

ensure updated guidelines are followed.  

Plan for Dissemination 

Plan for dissemination of the results will be done at the Arizona Association of Nurse 

Anesthetists “Sun and Fun” conference March 17 - 21, 2022 in the form of a poster presentation 

(Appendix H). Results will also be distributed back to the chief CRNA for dissemination to staff. 

 



 

 
46 

APPENDIX A: 
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APPENDIX B: 

CONSENT DOCUMENT (DISCLOSURE AND CONSENT FORM) 
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Improving Anesthesia Provider's Understanding of Post-Anesthetic Breastfeeding 
Recommendations 

 
Richelle Williams 

 
The purpose of this quality improvement project is to improve the perception of knowledge and 
intent to utilize the presented information by CRNAs, physician anesthesiologists, and PACU 
nurses regarding anesthetic drug presence in human milk and current practice guidelines related 
to postanesthetic breastfeeding directions. 
 
If you choose to take part in this project, you will be asked to participate in an educational 
session and complete a survey following the presentation. It will take approximately 20 minutes 
to attend the presentation and less than five minutes to complete the survey. There are no 
expected risks to you as a result of participating in this project. You will not benefit directly from 
participating in this project. You will not be paid for participating in this project. The only cost to 
you is your time. 
 
The data collected will be kept on a password protected drive. The information that you give in 
the survey will be anonymous. Your name will not be collected or linked to your answers. The 
information that you provide in the project will be handled confidentially.  
 
If you choose to participate in the project, participation is voluntary; refusal to participate will 
involve no penalty or loss of benefits to which you are otherwise entitled. In addition, you may 
skip any question that you choose not to answer. By participating, you do not give up any 
personal legal rights you may have as a participant in this project.  
 
For questions, concerns, or complaints about the project, you may contact the Project Manager 
Richelle Williams BSN, RN at 480-338-9942 or chelle013190@email.arizona.edu 
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APPENDIX C: 

RECRUITMENT MATERIAL (RECRUITMENT EMAIL AND FLYER) 
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Recruitment Email 
 
To the anesthesia providers and PACU nurses at Valleywise Health Medical Center: 
 
On December 14th, 2021, I will be presenting my doctoral project titled “Improving Anesthesia 
Provider's Understanding of Post-Anesthetic Breastfeeding Recommendations.” I am sending out 
the email in hope of recruiting you in participate in my project. The purpose of this quality 
improvement project is to improve the perception of knowledge and intent to utilize the 
presented information by CRNAs, physician anesthesiologists, and PACU nurses regarding 
anesthetic drug presence in human milk and current practice guidelines related to postanesthetic 
breastfeeding directions. 
 
If you choose to take part in this project, you will be asked to participate in an educational 
session and complete a survey immediately following the presentation. It will take approximately 
20 minutes to attend the presentation and less than five minutes to complete the survey. There 
are no expected risks to you as a result of participating in this project. You will not benefit 
directly from participating in this project. You will not be paid for participating in this project. 
The only cost to you is your time.  
 
I will be providing a light breakfast, so I hope you can all make it! 
 
Sincerely, 
 
Richelle Williams BSN, RN 
DNP-Nurse Anesthesia Student 
University of Arizona, Class of 2022 
(480) 338-9942 
chelle013190@email.arizona.edu 
  

mailto:chelle013190@email.arizona.edu
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Recruitment Flyer 

 
*Date subject to change 
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APPENDIX D: 

EVALUATION INSTRUMENTS (SURVEY LINK / SURVEYS) 
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Survey Link: https://uarizona.co1.qualtrics.com/jfe/form/SV_9So3lwL6xFn3UQm 

 

https://uarizona.co1.qualtrics.com/jfe/form/SV_9So3lwL6xFn3UQm
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APPENDIX E: 

PARTICIPANT MATERIAL (ANESTHESIA BREASTFEEDING GUIDELINES / 

EDUCATIONAL POWERPOINT) 
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Anesthetic Breastfeeding Guidelines 
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Educational PowerPoint 
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APPENDIX F: 

PROJECT TIMELINE 
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Completion 
Date* Planning Pre-

Implementation Implementation Evaluation Data 
Analysis 

Project 
Finalization 

6/1/2021 

Meet with 
key 

stakeholders 
and conduct a 

needs 
assessment 

     

6/8/2021 

Utilizing 
needs 

assessment 
conduct the 

first planning 
meeting 

     

6/11/2021  Proposal defense     
7/9/2021  Submit IRB     

7/12/2021 

Determine 
date/time of 
presentation 
and design 
flier/badge 

card 

     

11/10/2021 

Obtain email 
distribution 

list for 
applicable 

participants 

Initial email and 
post fliers in 

common areas 

    

11/15/2021  
Email 

participants a 
reminder 

    

12/14/2021 

 

 
Present 

educational 
session 

Evaluate 
utilizing a 
Post-Pre 
survey 

  

1/5/2022 
    Begin 

data 
analysis 

 

1/10/2022 
    Finalize 

data 
analysis 

 

1/15/2022 

     Finalize 
project and be 
ready for final 

defense in 
February 

2022 
*Dates are subject to change based on site availability. 
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APPENDIX G: 

LITERATURE REVIEW GRID 

 



 

 
68 

Pub. Year 
Author's Last 

Name 
Title of Publication Type of 

Study 
Main Outcomes or 

Findings 
Support for and or 

link to project 

Allegaert, K., & 
Smits, A. (2020) 

Acute maternal 
fasting or fluid 
abstention does not 
significantly affect 
the macronutrient 
composition of 
human milk: 
Clinical and clinical 
research relevance 

Guidelines Discussion on the 
composition of human milk 
after drug exposure.  

Potential alteration 
in the surgical 
lactating patient's 
milk composition. 

American Society 
of 
Anesthesiologists 

Statement on 
resuming 
breastfeeding after 
anesthesia 

Position 
statement 

Statement/recommendations 
by the ASA regarding the 
care of the breastfeeding 
patient 

Esteemed support to 
promote 
breastfeeding in 
lactating patients 
undergoing 
anesthesia.  

Benjamin, C., 
Renyu, L., 
Elizabeth, V., & 
Onyi, O. (2015) 

Breastfeeding after 
anesthesia: A 
review for 
anesthesia providers 
regarding the 
transfer of 
medications into 
breast milk 

Review Suggests allowing mom to 
breastfeed after surgery when 
alert and stable.  

Continued support 
and description of 
how it is safe to 
allow mom to 
breastfeed 
postoperatively.  

Diez-Sampedro, 
A., Flowers, M., 
Olenick, M., 
Maltseva, T., & 
Valdes, G. (2019) 

Women’s choice 
regarding 
breastfeeding and its 
effect on well-being 

Qualitative  Discuss the emotional effects 
of not being able to 
breastfeed. 

Provides the patient 
view regarding their 
breastfeeding 
journey, ad provides 
a perspective for 
promotion of 
breastfeeding by the 
providers.  

Dumphy, D. 
(2008) 

The breastfeeding 
surgical patient 

Review Discusses the nursing role 
perioperatively to support the 
breastfeeding mom.  

Identify ways to 
support the 
relationship pre-, 
intra-, and 
postoperatively.  

French, C. A., 
Cong, X., & 
Chung, K. S. 
(2016) 

Labor epidural 
analgesia and 
breastfeeding: A 
systematic review 

Systematic 
review 

Discusses the effects of 
epidural analgesia on the 
breastfeeding relationship or 
difficulties in breastfeeding.  

Shows the relative 
safety/efficacy of the 
use of epidurals 
(local anesthetics) 
and breastfeeding.  
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Pub. Year 
Author's Last 

Name 
Title of Publication Type of 

Study 
Main Outcomes or 

Findings 
Support for and or 

link to project 

Mahomed, K., 
Wild, K., Brown, 
C., & Green, A. 
(2019) 

Does fentanyl 
epidural analgesia 
affect breastfeeding: 
A prospective 
cohort study 

A 
prospective 
cohort 
study 

No negative effects of the 
use of fentanyl on the 
breastfeeding relationship 

Safety of neuraxial 
fentanyl use.  

Martin, E., 
Vickers, B., 
Landau, R., & 
Reece-Stremtan, 
S. (2018) 

ABM Clinical 
Protocol #28: 
Peripartum 
analgesia and 
anesthesia for the 
breastfeeding 
mother 

Protocol  Outlines the 
analgesic/anesthetic care of 
the mom status post 
cesarean/delivery. Including 
the effects of drugs on 
breastfeeding and the amount 
found in the breastmilk.  

With the advent of 
opioid free 
anesthesia, the 
article offers insight 
on many of the 
adjunctive opioid-
free analgesics 

Mitchell, J., Jones, 
W., Winkley, E., 
& Kinsella, S. M. 
(2020). 

Guideline on 
anaesthesia and 
sedation in 
breastfeeding 
women 2020 

Practice 
guidelines 

• Discussion of the 
pharmacokinetics / 
pharmacodynamics of 
specific anesthesia drugs 
and their relative infant 
dose (RID).  

• Opioids/benzodiazepines 
should be considered with 
caution (esp. with babies 
up to 6 weeks corrected 
age) 

• Codeine should not be 
used postoperatively. 

• Fully support 
project.  

• Women should 
breastfeed after 
surgery  

• No need to 'pump 
and dump' 

• Most drugs used 
perioperatively 
are not transferred 
to breastmilk or 
appear in small 
amounts.  

• Opioid sparing 
techniques are 
preferable. 

Oliveira, M. R. E., 
Santos, M. G., 
Aude, D. A., 
Lima, R. M. E., 
Módolo, N. S. P., 
& Navarro, L. H. 
(2019) 

Should maternal 
anesthesia delay 
breastfeeding? A 
systematic review of 
the literature 

Systematic 
review 

Discussion of the safety of 
anesthetic drugs 

Emphasis on the 
idea that some drugs 
given repeatedly 
may have an 
increased effect on 
the infant. 

Prell, C., & 
Koletzko, B. 
(2016) 

Breastfeeding and 
complementary 
feeding 

 Outlines the benefits of 
breastfeeding 

The why behind why 
we should support 
the lactating patient 
in breastfeeding 
perioperatively.  

Reece-Stremtan, 
S., Campos, M., 

ABM Clinical 
Protocol #15: 

Protocol Protocol specifically geared 
toward the breastfeeding 

Reinforce the idea 
that a general rule of 
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Pub. Year 
Author's Last 

Name 
Title of Publication Type of 

Study 
Main Outcomes or 

Findings 
Support for and or 

link to project 

Kokajko, L., 
Brodribb, W., 
Noble, L., Brent, 
N., Bunik, M., 
Harrel, C., 
Lawrence, R. A., 
Lefort, Y., 
Marinelli, K. A., 
Rosen-Carole, C., 
Rothenberg, S., 
Seo, T., St. Fleur, 
R., & Young, M. 
(2017) 

Analgesia and 
anesthesia for the 
breastfeeding 
mother, revised 
2017 

mom undergoing non-
obstetric surgery. 

thumb is, if mom is 
awake, stable and 
alert she can 
breastfeed.  

Rieth, E. F., 
Barnett, K. M., & 
Simon, J. A. 
(2018) 

Implementation and 
organization of a 
perioperative 
lactation program: 
A descriptive study 

Descriptive 
study 

Indicates the incidence of 
breastfeeding patients 
undergoing surgery at 
Memorial Sloan cancer 
center. As well as the 
implementation of a 
perioperative lactation 
program.  

Discusses 
frequencies of 
lactating patients 
undergoing surgery.  

Simon, J. A., 
Carabetta, M., 
Rieth, E. F., & 
Barnett, K. M. 
(2018) 

Perioperative care of 
the breastfeeding 
patient 

Guidelines Discussion of issues 
surrounding the periop care 
of breastfeeding patients. 
Including medication 
administration, imaging, 
breast assessment, milk 
storage, when to 
interrupt/resume 
breastfeeding. 

Provides further 
support on the 
care/support needed 
for the lactating 
patient.  

Smathers, A. B., 
Collins, S., & 
Hewer, I. (2016) 

Perianesthetic 
considerations for 
the breastfeeding 
mother 

Review  Taking the type of drug, the 
dosage, the timing of 
treatment, and the infant's 
age and health into 
consideration. The article 
concludes that the 
breastfeeding mother should 
be supported in her attempts 
to breastfeed perioperatively.  

The development of 
a plan with the 
patient to support 
perioperative 
breastfeeding.  

Tang, Y., Liu, R., 
& Zahao, P. 
(2017) 

Ketamine: An 
update for obstetric 
anesthesia 

Review  Outlines the past of ketamine 
in obstetric use and that it 
was stopped. However, there 
is a renewed interest in its 

Source of info 
indicating that there 
is a potential for 
concern with 
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Pub. Year 
Author's Last 

Name 
Title of Publication Type of 

Study 
Main Outcomes or 

Findings 
Support for and or 

link to project 

use and discusses the 
applications.  

breastfeeding per the 
labeling.  

Wang, Y., Fang, 
X., Liu, C., Ma, 
X., Song, Y., & 
Yan, M. (2020) 

Impact of 
intraoperative 
infusion and 
postoperative PCIA 
of dexmedetomidine 
on early 
breastfeeding after 
elective cesarean 
section: A 
randomized double-
blind controlled trial 

A 
randomized 
double-
blind 
controlled 
trial 

• The use of 
dexmedetomidine / 
sufentanil / dolasetron 
patient controlled 
intermittent analgesia 
(PCIA) after cesarean was 
associated with faster 
lactation times and amount 
of breastmilk.  

• Secondary outcomes 
(maternal recovery quality, 
comfort, and postpartum 
pain) were better in the 
intervention group.  

• Use of dex in 
surgery for 
breastfeeding 
patients.  

• Discusses the 
surgical effects on 
breastfeeding 

• Utilized the 
reference list for 
additional articles 
regarding 
dexmedetomidine 
and breastfeeding.  

Wilińska, M., 
Walas, W., 
Kamińska, E., 
Milewska, M. M., 
Sękowska, A., & 
Helwich, E. 
(2019a) 

Do drugs used in 
obstetric anesthesia 
interfere with early 
breastfeeding? What 
determines drug 
safety in lactation? 
Part 1 

Review 
article 

Discussion of the 
pharmacokinetic and 
pharmacodynamic properties 
of drugs used and their 
lactation safety.  

Utilize for the 
discussion of drugs 
to include on the 
visual aide 

Wilińska, M., 
Walas, W., 
Kamińska, E., 
Milewska, M. M., 
Sękowska, A., 
Stankiewicz, J., & 
Helwich, E. 
(2019b) 

Do drugs used in 
obstetric anesthesia 
interfere with early 
breastfeeding? 
Characteristics of 
the 
pharmacodynamic 
and 
pharmacokinetic 
properties of certain 
drugs. Part 2 

Review 
article 

Discussion of the 
pharmacokinetic and 
pharmacodynamic properties 
of drugs used and their 
lactation safety. 

Utilize for the 
discussion of drugs 
to include on the 
visual aide. 

Zanardo, V., 
Volpe, F., Parotto, 
M., Giiberti, L., 
Selmin, A., & 
Straface, G. 
(2018) 

Nitrous oxide labor 
analgesia and pain 
relief memory in 
breastfeeding 
women 

Case 
control 
study 

Discuss the positive use of 
nitrous oxide as an analgesia 
adjunct and the drug's effect 
on breastfeeding success 

Promotes the include 
in nitrous in the 
anesthetic plan of 
the lactating patient 
as an analgesia 
adjunct.  
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OTHER DOCUMENTS AS APPLICABLE TO THE PROJECT (PRESENTATION POSTER) 
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