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ABSTRACT

Background and objective: Chest feeding (CF) provides well-documented benefits for both parent and infant, including
protection against infection and chronic disease. Despite these advantages, critically ill postpartum patients in the intensive care
unit (ICU) face numerous barriers to initiating and maintaining lactation. ICU nurses often report limited training and confidence
in supporting CF, placing patients at risk for complications such as engorgement, mastitis, and milk supply failure. The purpose
of this quality improvement project was to improve ICU nurses’ knowledge and adherence to evidence-based chest pumping in
the care of critically ill, postpartum patients using a structured education session grounded in current best practices.
Methods: A quantitative pre-post-intervention design was used. Sixty ICU registered nurses were observed performing 12
standardized chest pumping steps before and after a targeted educational session. Education was delivered at the bedside using a
mannequin and supported by visual tools. Data were analyzed using paired-sample t-tests and p-values to evaluate the impact of
the intervention.
Results: Statistically significant improvements were observed across all 12 steps of the chest pumping process (p < .001),
especially in correct pump set-up and hand expression techniques. Several steps reached near or full adherence post-intervention,
indicating a strong uptake of the educational content.
Conclusions: Targeted bedside education improves CF practices among ICU nurses. It reinforces the role of advanced practice
nurses (APNs) in leading practice change and emphasizes the need for ongoing lactation training in critical care environments to
support optimal parental and infant outcomes.
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1. BACKGROUND & PURPOSE

Chest feeding (CF) is widely recognized as the optimal
method of infant feeding, with numerous benefits for both
parent and infant.[1] The terms CF and chest pumping (CP)

are used to reflect inclusive language for lactation prac-
tices. They refer specifically to the mechanical or manual
expression of human milk, aligning with inclusive language
practices in perinatal and lactation care.[1, 2] The American

∗Correspondence: Talia Mia Bitonti; Email: taliabitonti@outlook.com; Address: Department of Critical Care, the Ottawa Hospital, Ottawa, ON,
Canada.

Published by Association for Health Sciences and Education 31



https://jnepweb.org Journal of Nursing Education and Practice 2026, Vol. 16, No. 1

Academy of Pediatrics and the World Health Organization
recommend exclusive CF for the first six months of life, and
support continued CF for two years or beyond.[1, 3] Human
milk contains a dynamic and complex composition of an-
timicrobial, anti-inflammatory, and immunoregulatory com-
ponents, all of which contribute to the healthy development
of an infant’s immune system.[1] In terms of infant well-
being, CF is associated with lower risk of sudden infant
death; urinary tract, respiratory, and inner ear infections;
and childhood obesity.[1, 4–7] CF also supports long-term
parental benefits, including a reduced risk of type two dia-
betes mellitus, hypertension, and reproductive cancers.[1, 7]

When infants are able to suckle, the release of oxytocin and
prolactin not only promotes milk ejection and production,
but assists in uterine involution and reduces risk of post-
partum hemorrhage—important considerations in the critical
care settings.[8–10] Despite these well-established benefits,
postpartum patients admitted to intensive care units (ICUs)
often face substantial barriers to initiating and maintaining
lactation.[9, 11, 12]

Establishing lactation in a critically ill postpartum popula-
tion requires timely assessment, appropriate interventions,
and consistent support. However, one commonly encoun-
tered challenge is that many ICU nurses report feeling under-
trained in managing CF-related care.[12] Another complicat-
ing factor in supporting lactation within the ICU setting is
that nurses are tasked with performing frequent and time-
sensitive interventions due to patient complexity. This leaves
limited opportunity to dedicate the 15-60 minutes required
for lactation support every two to three hours.[9] Time and
workload constraints are well-recognized barriers in crit-
ical care environments, where competing priorities often
limit nurses’ ability to provide sustained lactation-related
care.[9, 12, 13] While long-term sustainability of support may
benefit from administrative engagement, this educational
intervention was intentionally designed to be brief and inte-
grated into clinical workflow within existing staffing struc-
tures. Future initiatives may further strengthen implementa-
tion through formal leadership support.[14, 15] Additionally,
the urgency of critical illness often shifts clinical priorities
to physiological stabilization, resulting in omission of lac-
tation during vital windows of milk production.[9] When
lactation support is delayed, complications such as engorge-
ment, mastitis, or breast abscesses can occur, resulting in
pain, infection, and in some cases, the need for surgical
resection.[16]

Engorgement typically arises three to seven days postpartum
and results from infrequent or ineffective milk removal. It is
a major contributor to lactation-related discomfort and early
lactation cessation.[16] ICU nurses should be knowledgeable

in order to initiate milk supply, using expression techniques
to prevent engorgement, and facilitating CF once the patient’s
condition permits.[9] Mastitis is a bacterial chest infection
that affects up to three percent of CF patients. It is often pre-
ceded by unresolved engorgement and exacerbated by stress
and fatigue – conditions commonly seen in ICU patients.[16]

Without proper support, some patients are unable to estab-
lish a milk supply at all, undermining optimal parental and
neonatal health outcomes.[9, 12] Given the immunologic and
hormonal processes involved in lactation, early intervention
is essential. Yet, current practices in critical care lack empha-
sis on CF support.[7]

Institutional CF policies can have a significant influence on
CF success rates, yet such policies are often underdeveloped
or are inconsistently applied in critical care settings.[9, 17] It
is well documented that implementing hands-on strategies
and improving nursing knowledge can improve CF, in turn
reducing risks and improving health benefits for parent and
child.[7, 9, 18] The purpose of this quality improvement project
was to evaluate the impact of a structured, evidence-based
educational intervention on ICU nurses’ knowledge and ad-
herence to best practices for CF in the care of critically ill
postpartum patients.

Framework

The Knowledge-to-Action (KTA) Framework was chosen to
guide this project because of its practical, cyclical structure
that bridges the gap between evidence-based knowledge and
real-world application.[19] The KTA Framework is particu-
larly well-suited for an ICU nursing initiative as it empha-
sizes both generation and active use of knowledge through
collaboration and implementation.

During the knowledge inquiry phase, a critical educational
gap was identified related to CF in the ICU. This is supported
by literature outlining unique challenges faced by these criti-
cally ill patients. For the knowledge synthesis stage, a review
of current guidelines and best practices was compiled into a
cohesive protocol. This protocol served as the foundation for
both the pre- and post-evaluation tool.

The action cycle of the KTA Framework was also integrated
in this project. The intervention was tailored to the desig-
nated ICU through direct input from stakeholders, including
ICU nurse educators, the clinical care lead, and lactation
consultants. Barriers to knowledge use, such as staff time
constraints, little previous training, and limited comfort with
CF care, were identified early on and addressed through our
design of a short, targeted teaching session implemented at
the bedside. Finally, mechanisms for sustainability were dis-
cussed with stakeholders, including the potential integration
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of this teaching into new hire orientation. Short videos of
chest pump set up, initiation, and cleaning are available in
the protocol for easy referencing. By aligning each phase
of the project with the steps of the KTA Framework, this
initiative not only addressed an immediate educational need,
but laid groundwork for future training and practice.

2. METHODS & ANALYSIS
This project used a pre-post intervention quantitative design
and began in January 2025. A series of bedside education ses-
sions occurred over a two-week period, each approximately
15 minutes in length. Participants were ICU registered nurses,
recruited based on availability and were provided with infor-
mation about the project objectives, voluntary nature, and
confidentiality safeguards. Pre-education intervention data
was collected through an evaluation tool, created based on
the facilities ICU pumping protocol, to assess participants’
initial ability to complete the pumping process. The educa-
tional intervention was developed collaboratively with ICU
nurse educators and lactation consultants and was grounded
in current institutional protocols and evidence-based lacta-
tion guidelines. Education was delivered at the bedside in
brief sessions using a standardized script to ensure consis-
tency. Instruction included hands-on demonstration of setup,
initiation, hand expression techniques, and equipment clean-
ing using a mannequin and visual aids. This approach was
intentionally designed for ICU nurses without prior labour
and delivery experience and emphasized practical skill ac-
quisition within routine clinical workflows. Following the
intervention, post-assessments were conducted and evalu-
ated using the same evaluation tool. Data extraction was
conducted by sorting information into a tally sheet using Mi-
crosoft Excel (Microsoft Corporation, Redmond, WA, USA,
2024) and analyzed using SPSS software (IBM Corp., Ar-
monk, NY, USA 2021). Pre- and post-intervention scores
were compared by t-statistics to evaluate the intervention’s
effectiveness. Statistical significance of the improvements
was assessed by one-tailed p-values using a significance level
(α) of .05. Continuous variables were represented by mean
and standard deviation (SD).

Ethical considerations
Research ethics approval was granted by the University of
Ottawa Research Ethics Board. This quality improvement
project was conducted in a tertiary-care adult intensive care
unit within a large academic teaching hospital. To minimize
any perceived coercion, participation was voluntary, recruit-
ment was conducted independent of unit leadership, and
nurses were informed that participation or non-participation
would have no impact on employment status, performance
evaluation, or scheduling. Participants were provided the

opportunity to decline or withdraw at any time without con-
sequence. Prior to data collection, the project objectives
were clearly explained and verbal informed consent was ob-
tained from each participant, including an opportunity to ask
questions or decline involvement. Responses were recorded
confidentially without any identifying information. Data was
arranged in aggregate format, only allowing overall trends to
be traceable through charts and graphs. All data was stored
digitally, password protected and shared exclusively with
project stakeholders upon request. This approach protected
participant privacy and upheld ethical standards for educa-
tional research.

3. RESULTS
A total of 60 ICU registered nurses were recruited. The mean
age of participants was 37.1 years (SD 10.53 years; range
23-60). The group had a mean of 11.1 years (SD 8.69 years)
of clinical experience, reflecting a diverse mix of early-career
and seasoned practitioners. Of these participants, 50 (83%)
identified as female and 10 (17%) as male. None of par-
ticipants had previous experience working in a labour and
delivery unit. All participants who were approached regard-
ing this project were recruited and there was no attrition.

Following completion of the educational session, adherence
to all steps of the chest pumping process improved signifi-
cantly (p < .001). Table 1 displays a tally of completion and
p-values for each step. Figure 1 illustrates success before
and after educational sessions.

4. DISCUSSION
ICU nurses endorse feelings of discomfort, absence of con-
fidence, and lack in competence in meeting the needs of
postpartum patients, particularly with CF.[9, 12, 13, 20, 21] Al-
though there is extensive research focusing on the benefits
and maintenance of healthy lactation among postpartum pa-
tients, there is a paucity of guidance specific to the critical
care setting.[13, 22]

4.1 Quality improvement uptake
In order to improve patient outcomes and safe provision of
care, nurses generate interventions to address arising prob-
lems; this is critical for improving and advancing nursing
practice.[15, 23] There are many factors that contribute to
the update of quality improvement initiatives. Ground-up,
practitioner-led work is often an adequate response to a raised
concern. Those actively engaging with an issue often provide
the greatest insight, and are uniquely positioned to identify
areas of improvement, and implement changes that are practi-
cal—particularly when supported with the time and skills to
do so.[14] Improvements to accountability practices, such as
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provision of increased training opportunities, are associated
with greater quality improvement uptake.[24] Factors such as
high turnover of leadership, lack of focus, and poor external

relationships among various stakeholders are detrimental to
quality improvement;[25, 26] these issues did not arise in the
current study.

Table 1. Tally and p-values for provided interventions
 

 

Chest pumping step 
Before education (N = 60) After education (N = 60) 

p-value
Success (%) Fail (%) Success (%) Fail (%) 

Initiation     

< .001 
 

Hand washing  17 (28.3) 43 (71.7) 56 (93.3) 4 (6.7) 

Phalange sizing 8 (13.3) 52 (86.7) 59 (98.3) 1 (1.7) 

Pump set-up 8 (13.3) 52 (86.7) 57 (95.0) 3 (5.0) 

Placing the shield 19 (31.7) 41 (68.3) 60 (100.0) 0 (0.0) 

Power on and press the “let down” 2 (3.3) 58 (96.7) 57 (95.0) 3 (5.0) 

Cleaning          

Wash pump parts 30 (50.0) 30 (50.0) 60 (100.0) 0 (0.0) < .001 

Place on dry towel/sterilize 5 (8.3) 55 (91.7) 59 (98.3) 1 (1.7)   

Hand compression         

< .001 

Wash hands 9 (15.0) 51 (85.0) 56 (93.3) 4 (6.7) 

Massage breasts 3 (5.0) 57 (95.0) 50 (83.3) 10 (16.7) 

Place fingers one inch from nipple, in shape of “C” 4 (6.7) 56 (93.3) 59 (98.3) 1 (1.7) 

Nipple pulsation 12 (20.0) 48 (80.0) 60 (100.0) 0 (0.0) 

Drop gathering 4 (6.7) 56 (93.3) 60 (100.0) 0 (0.0) 

 

Figure 1. Nurses’ success before and after educational session intervention by step
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4.2 Advanced practice nursing competencies
Advanced practice nurses (APNs) are key drivers in im-
plementing and sustaining both practice and organizational
change. According to Advanced Practice Nursing: A Pan-
Canadian Framework (2019), APNs demonstrate competen-
cies in clinical care, leadership, research, education, col-
laboration, and health systems.[27] APNs play a central
role in initiating, implementing, and sustaining evidence-
informed practice change within healthcare. They are
uniquely equipped to bridge the gap between research and
clinical care through exposure to research and completion of
advanced competencies. Their advocacy skills allow them
to influence policy and promote a culture of growth and
improvement.[27]

4.3 Limitations
While the intervention was effective, several limitations must
be acknowledged. First, the project was conducted in a sin-
gle ICU setting with a relatively small sample size which
may limit generalizability of findings. Second, performance
was assessed immediately after the educational sessions;
therefore, long-term retention cannot be ascertained. Future
efforts should involve reassessment of CF performance fol-
lowing the educational sessions to evaluate sustained learning
over time. A valuable lesson learned throughout this project
was the importance of creating opportunities for hands-on
learning and immediate feedback, which appeared to en-
hance engagement and confidence. We also acknowledge
that several sources are outdated. However, they remain
highly relevant, as limited contemporary literature exists
addressing lactation support and CF practices within adult
critical care settings. While room for improvement exists,
the consistency of statistical significance across all areas of
this education underscores the value of targeted educational
initiatives in enhancing evidence-based lactation support in
critical care settings.

5. CONCLUSION
Through alignment with the KTA Framework, this initiative
translated current best practices into actionable and sustain-
able bedside teaching tailored to the realities of critical care.
The statistically significant improvements highlight the im-
pact of focused interventions that are often overlooked. Sus-
taining this new CF initiative will require ongoing education,
reinforcement of protocols, and continued prioritization of
CF—and postpartum care as a whole—into the usual critical
care paradigm. This initiative contributed meaningfully to
patient- and family-centered care and reinforces the essential
role of ICU nurses in supporting optimal lactation outcomes

in postpartum patients with critical illness.
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