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Abstract

Aim: To analyze and examine the concept of exclusive breast pumping (EP).

Background: Breastmilk is the ideal nutrition for infants, yet when breastfeeding is

unsuccessful, parents resort to informal breastmilk sharing, artificial formula feeding,

or EP. A growing proportion of families exclusively pump yet they often receive

guidance from social media rather than healthcare providers because healthcare

providers are uninformed about this feeding method.

Data Source: Cumulative Index of Nursing and Allied Health Literature, PubMed, and

Google Scholar databases were searched using the following keywords: human milk

express*, breast express*, breast milk express, breastmilk express*, exclusive pump,

exclusive breast pumping, and exclusive expression.

Review Methods: Concept analysis design using Walker and Avant's method.

Results: Three defining attributes of (1) absence of direct breastfeeding, (2)

breastmilk expression, (3) and an enduring infant feeding pattern of feeding

expressed breastmilk only via a bottle were identified. All three attributes are

required to confirm the presence of the concept of exclusive pumping. Definitions,

antecedents, consequences, and empirical referents are described. Model and

contrary cases are discussed.

Conclusion: This exclusive pumping concept analysis allows for consistency in

terminology in practice and research. EP is a feeding method which can increase the

proportion of infants who are fed breastmilk and may reduce the risks that arise

from artificial formula feeding.
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1 | INTRODUCTION

Infant feeding is usually described as breastfeeding (i.e., direct

feeding at the breast), formula feeding, or combination feeding which

includes both approaches. There is a new approach to infant feeding

called exclusive breastmilk expression, which is when a person pumps

breastmilk and the infant consumes breastmilk only from a bottle. In

the last 10 years, there has been a growing proportion of families

who feed their infants by exclusive breastmilk expression. These

families, commonly known as exclusive pumpers (EPers) or parents

exclusively pumping (EP), have different concerns, information needs,

and outcomes compared to families who formula feed or directly

breastfeed. Among American families who feed their infants

breastmilk, between 5.6% and 14.3% were EP within the first
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6 months.1–3 The prevalence of EP was higher in Asian countries

among families choosing to breastfeed, with such regional variations

as 5.1%–19.8% in Hong Kong, 22.6% in China, and 26.5% in

Singapore.4–6 In this concept analysis, EP will be defined as an infant

only receiving expressed breastmilk via a bottle. The infant may be

solely breastmilk fed or may receive both breastmilk and artificial

formula. Direct breastfeeding will be defined as an infant receiving

breastmilk from directly latching onto a person's breast with or

without supplementation of pumped breastmilk.

There are many reasons that may lead parents to consider EP.

For example, pumping may have started when an infant was

hospitalized in the neonatal intensive care unit and the parents are

encouraged to provide breastmilk.1,7,8 Or pumping may have been

proposed as a possible short‐term solution following problems with

direct breastfeeding, such as the infant's inability to latch, transfer

milk effectively, accept the breast, or parents needing/wanting to

monitor intake.5,9,10 Over 89% of EP parents chose to exclusively

pump only after unsuccessful attempts at direct breastfeeding.10 A

case report of an EP family showed a client who attempted to directly

breastfeed before every pumping session for 2 months before

deciding to exclusively pump.11 Parents reported feeling “heart-

broken” or needing to cope with the grief of being unable to directly

breastfeed or transition to direct breastfeeding.7,9 For whatever

reason, when their original plan of direct breastfeeding was

unsuccessful, they adapt and decide to exclusively pump to help

the infant receive the benefits of breastmilk.9 There are parents

whose first choice was EP, but they are in the minority.10,12 However,

EP, as a relatively new concept, may have been influenced by the

availability of high‐quality breast pumps, families returning to work

before the breastfeeding relationship was established, and the

availability of social media to gain social support for EP and a source

for EP strategies.10,13

Regardless of how it is delivered, providing breastmilk has

numerous benefits for both the birthing parent and the infant.

Parents who lactate had lower risks of breast carcinoma, ovarian

carcinoma, and type 2 diabetes.14 Children who received the optimal

duration of breastmilk feedings had a lower risk of otitis media,

asthma, infection related mortality, and all‐cause mortality.15–17 Most

recommendations do not distinguish between breastmilk feeding

delivery methods, which could include direct breastfeeding and EP.

The World Health Organization (WHO), The United Nations

Children's Fund (UNICEF), and the American Academy of Pediatrics

recommend exclusive breastfeeding for 6 months followed by the

addition of complementary foods and continued breastfeeding for at

least 2 years.18–20 Although 84.1% of American families initiated

breastfeeding, only 58.3% provided any breastmilk at 6 months and

only 25.6% reported that they were exclusively breastfeeding at 6

months of age.21 Although these resources state breastfeeding,

WHO also adds that no bottles, pacifiers, or teats should be used, and

the infants should breastfeed on demand.22 The Association of

Women's Health, Obstetric, and Neonatal Nurses, The American

College of Obstetricians and Gynecologists, and The American

Academy of Family Physicians also concur that breastmilk is the

ideal and normative nutrition for infants.23–25 While EP is not

specifically addressed in these recommendations, more must be

known about EP to help those unable to directly breastfeed to offer

their infants the benefits of breastmilk and avoid risks from artificial

formula feeding. Research that can distinguish between direct

breastfeeding, EP, artificial formula feeding, and their combinations

can help facilitate understanding of infant outcomes and progress.26

Understanding EP is necessary to engage these families in research

and practice so that their specific needs can be identified, and

outcomes addressed effectively. A concept analysis following the

Walker and Avant method is the first step in deepening this

understanding.27 This concept analysis includes the defining attri-

butes, antecedents, consequences, and empirical referents for EP,

along with model and contrary cases.

1.1 | Data sources

A comprehensive search was completed using the Cumulative Index

of Nursing and Allied Health Literature (CINAHL), PubMed, and

Google Scholar using the search terms human milk express*, breast

express*, breast milk express, and breastmilk express* in June‐

September 2021. Additional searches were completed for exclusive

pump, exclusive breast pumping, and exclusive expression. Reference

lists from EP studies were reviewed to find additional research.

Eligibility criteria included English language and published between

2000 and 2021. This study adheres to all ethical standards for

research that does not involve human or animal subjects in the

United States. Data sharing not applicable to this article as no

datasets were generated or analyzed during the current study.

See Figure 1 for PRISMA diagram.

1.2 | Concept identification

The term breastfeeding typically includes direct breastfeeding with

infant's mouth on the breast extracting milk, feeding the infant a

parent's pumped milk, feeding the infant donor breastmilk, feeding

frozen breastmilk after the parent has stopped lactating, or any

combination of the above.28 This broad definition and the differing

understandings of the term breastfeeding can be problematic in

research and clinical practice. Distinguishing between the mode of

delivery (feeding at the breast, feeding from a bottle or cup) and the

substance given (parent's breastmilk, artificial formula, donor

breastmilk) will help providers more accurately capture the char-

acteristics of their patients, as well as help with representative

subgroups within study samples to help understand the contributions

to maternal and infant outcomes.29–31

There is no definition for EP outside the human lactation arena

and it has only recently been seen in literature. Exclusive is an

adjective defined as (1) excluding, (2) accepting only restricted

patronage, or (3) single or sole.32 The noun breast is defined as (1)

either of the mammary glands extending from the front of the chest
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in humans and some other mammals, (2) the body's ventral surface

between the neck and abdomen or part of the clothing the covers the

breast, (3) “seat of emotion and thought,” or (4) something resembling

a breast.33 A breast pump is defined as “a device for extracting and

collecting milk from the breast during lactation.”34 Breast pumping is

not a dictionary term but generally is used to describe the process of

using the breast pump to extract breastmilk. With researchers and

practitioners who work with these families, the term, exclusive breast

pumping was commonly shortened to exclusive pumping. It may also

be labeled exclusive breastmilk expression. The definition of

exclusive pumping then is providing breastmilk only by use of the

breast pump and excluding other avenues of providing breastmilk,

which is consistent with how EP was used in the literature.

1.3 | Defining attributes

Defining attributes of a concept are the characteristics “most

frequently associated with the concept.”27 The body of evidence

exploring EP was composed of few studies with small sample sizes

ranging from 10 to 83 with the exception of one large sample of

2005.1,5,6,9,10,26,35 This does not allow for easily representing the EP

population. However, the three attributes most common across

studies with samples or subsamples of parents who choose EP are: (1)

absence of direct breastfeeding, (2) breastmilk expression, (3) and an

enduring infant feeding pattern of feeding expressed breastmilk only

via a bottle. For a family to be exclusively pumping, all three

attributes must be present. Though families may initially only

exclusively pump, families often transition to bottle feeding both

breastmilk and artificial formula.1,5 This shift may or may not be

considered EP, depending on the study.

1.4 | Absence of direct breastfeeding

Absence of direct breastfeeding is the infant not extracting milk from

the breast and usually was not the parent's preference or due to

circumstances beyond the parent's control.9,10 Among the studies

that include families exclusively pumping, the distinguishing markers

of this subgroup were (a) consistently did not directly breastfeed, (b)

utilized an electric breast pump to provide breastmilk, and (c) possibly

used manual expression to express breastmilk.1,3,5,9,10,36–38 The

unifying theme was the lack of direct breastfeeding while still

providing breastmilk.

1.5 | Breastmilk expression

While breastmilk can be expressed by hand, a manual pump, or an

electric pump, for parents whose infant is not latching on at all, an

effective double, electric breast pump or possibly a hospital‐grade

electric double pump is an essential tool to empty the breasts

F IGURE 1 Exclusive breast pumping PRISMA flow diagram for concept analysis
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effectively and efficiently.39 Parents are commonly told to pump at

the same frequency as their infant would feed at the breast. In the

newborn stage, a parent exclusively pumping would expect to pump

8–12 times daily.40 Without emptying the breasts, the levels of

feedback inhibitor of lactation increase, and the parent's milk supply

would decrease.41 For a pumping parent to maintain their milk

supply, regular milk removal is essential to maintain breastmilk

supply. When an infant's breastmilk demands exceed the supply in a

mother who is directly breastfeeding, the infant can increase their

frequency of feeding and provide manual stimulation to increase the

supply. It may be more challenging to increase the breastmilk supply

in EP families, especially if they do not have an effective breast pump.

The value of having a high‐quality double‐electric pump was

even more important to parents who are reliant upon the breast

pump.12 Parents often asked healthcare personnel and other mothers

for advice on purchasing a pump.42 In this author's experience, EP

parents are proficient at combining equipment from different

manufacturers to create the most effective breast pump for them.

For EP parents to continue to provide breastmilk in the absence of

direct breastfeeding, efficient and effective breastmilk expression

was necessary.

1.6 | Enduring infant feeding pattern

An enduring infant feeding pattern of feeding expressed breastmilk

only via a bottle without direct breastfeeding is descriptive in itself.

Infants unable to use a bottle, especially those in the NICU, may

receive all of their breastmilk from a nasogastric, orogastric, or

gastrostomy tube. There can be confusion; however, as most families

who are characterized as breastfeeding families actually use a

combination of direct breastfeeding and feeding pumped breast-

milk.5,38 Therefore, this combination feeding was not characterized as

EP since they are also directly breastfeeding. Though no minimum

time for this pattern has been defined, the key was that it was

consistent, there was no variation in other delivery methods for

breastmilk, and there was not a plan for direct breastfeeding in the

future. Studies that included a sample or subsample of persons

exclusively pumping did not have a minimum time to establish an

enduring pattern in the inclusion criteria.1,3,5,9,10,36–38 Notably, self‐

identification of EP often coincided with the discontinuation of

attempts to direct breastfeed, which can further blur the identifica-

tion of an enduring infant feeding pattern. This may be a period of

weeks to months. In the studies, the average EP duration ranged from

1.5 to 12 months.1,5,6,9,10

For those exclusively pumping, they must learn how to

maintain a milk supply with only EP. Milk supply is established in

the first few weeks of lactation and peaks at 900 ml/day around 40

days postpartum.43 Milk supply can decrease within a few days

with incomplete breast emptying and nipple stimulation. There-

fore, approximately 1 week of EP and maintaining their milk supply

would be an estimated minimum amount of time to establish a

pattern.

2 | ANTECEDENTS OF EXCLUSIVE
PUMPING

Antecedents are events that must occur before the existence of the

concept.27 Antecedents for EP include (a) the onset of Stage 2

lactogenesis, (b) a parent that values the benefits of breastmilk, and

(c) an understanding that breast milk can be separated from

breastfeeding.

2.1 | Onset of Stage 2 lactogenesis

To exclusively pump, the person needs to have achieved Stage 2

lactogenesis. The person exclusively pumping may not be the person

who gave birth (e.g., induced lactation [i.e., Stage 2 lactogenesis] in an

adoptive parent) or the person parenting the child (e.g., surrogate

pregnancy). There are many physiological changes and body systems

that must perform within normal limits to have stage 2 lactogenesis.

These include normal breast development, normal endocrine func-

tion, and normal nerve innervation.44 To maintain milk production,

one must regularly remove the milk and stimulate the nipple.45 With

breast stimulation from a breast pump or infant, the posterior lobe of

the pituitary gland releases oxytocin to activate the milk ejection

reflex and the anterior lobe of the pituitary gland releases prolactin to

promote milk synthesis for the next feeding.41

2.2 | Value the benefits of breastmilk

Before EP was possible, parents must have valued the benefits of

breastmilk and intended to feed the infant breastmilk.9,10,12,35 Infant

feeding education and breastfeeding promotion are a routine part of

antepartum care.46 Most parents made their infant feeding decision

before pregnancy or early pregnancy.47 When new parents who

intended to direct breastfeed encounter barriers, pumping may be

the initial method used to feed their infant. When these difficulties

did not resolve, some parents choose to exclusively pump to ensure

their infant still received some of the benefits of breastmilk.9 Parents

value the health benefits of breastmilk and 98.2% of persons who

exclusively pumped stated they exclusively pumped instead of using

formula or donor breast milk due to the health benefits to the baby.10

Pasteurized donor breastmilk availability is limited and rarely

available following the initial hospitalization. Informal breastmilk

sharing may be an option but may be costly and present additional

risks.

2.3 | Separating breastmilk from breastfeeding

The improvements in quality and efficiency of available breast pumps,

along with mandated insurance reimbursement, have influenced the

ease of separating breastfeeding from the provision of breast-

milk.12,13,48 Furthermore, with such improvements, many more
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women had access to breast pumps when facing breastfeeding

difficulties.2 The availability of high‐quality pumps enable parents to

actualize breastmilk feeding that does not only come at the breast.

Families educated on the benefits of breastmilk and EP can realize

those benefits may remain when feeding expressed breastmilk.

3 | CONSEQUENCES OF EXCLUSIVE
PUMPING

The consequences of the concept of EP include seeking EP relevant

information and strategies, a focus on breastmilk supply or breastmilk

“stash,” and an altered duration of breastmilk feeding.

3.1 | Seeking EP information

Information on EP was often missing from prenatal classes, and there

were no formal EP support programs, therefore, persons who

exclusively pumped seeked information support, and guidance by

doing their own research online and asking other parents on social

media.9,35,37,42,49–51 Healthcare providers often miss opportunities to

give education and support on exclusive pumping.35,49 Education and

support can help parents increase their knowledge and self‐efficacy

around infant feeding and reinforce that breastmilk successfully can

be fed in the absence of direct breastfeeding.

3.2 | Breastmilk stash

Many breastmilk feeding families are astutely aware of their

breastmilk supply (i.e., milk volume obtained from the breast) or

breastmilk stash (i.e., stored breastmilk). Insufficient milk supply

was a common reason for premature breastfeeding cessation and

having an adequate milk supply and a breastmilk stash provide

flexibility if they encounter temporary problems with supply,

illnesses, or separation.52,53 Often, breastfeeding families seeked

information on managing their breastmilk supply.9,49,51 Parents

may interpret the volume of breastmilk produced by pumping to

indicate their supply, with those who perceived they had a low milk

supply more likely to stop feeding breastmilk.12,13,42 In addition,

women may tie their self‐worth to the volume of milk produced.12

Furthermore, EP families more likely had breastmilk supply

problems, which may foster further inquiries on how to maintain

their milk supply and further put pressure on themselves to have a

full milk supply.1,7,37 In studies of women who both pumped and

directly breastfed, when the infants consumed more than they

pumped, women reported feelings of personal failure.13 Chal-

lenges with breastmilk supply affects breastmilk stashes. Exclusive

pumping families, similarly, to other breastfeeding families, strived

to plan and achieve a sufficient breastmilk supply and breastmilk

stash so that they can use the breastmilk carefully and strategically

to meet their breastfeeding goals.2

3.3 | Altered duration of breastmilk feeding

Exclusive pumping families, when compared to other breastmilk feeding

families, generally had a decreased breastmilk feeding duration. EP

families produced breastmilk for a shorter period of time, stopped

pumping sooner, and had a higher likelihood of early weaning compared

to families who fed by a mix of direct breastfeeding and pumped

breastmilk.1,4–6 The context for these altered durations of breastmilk

feeding needs to be other families who planned to directly breastfeed,

so they are interpreted accurately. As such, what may appear to be a

decreased duration when compared to breastfeeding families, could

actually be an increased duration for EP families who otherwise may

have opted to use artificial formula even earlier due to obstacles with

direct breastfeeding. Therefore, a likely consequence of EP was altered

duration of breastmilk feeding.

4 | EMPIRICAL REFERENTS

Exclusive pumping lacks an operational definition, and a relevant

measurement tool does not exist. In three small studies, the prevalence

of EP was between 5.1% and 19.8%.1,3,4 To determine the presence of

EP, researchers would look for the presence of all three attributes (a)

absence of direct breastfeeding, (b) breastmilk expression, (c) and

enduring infant feeding pattern of feeding expressed breastmilk without

directly breastfeeding from the breast. Observation of the presence of

all three attributes would constitute EP.

To facilitate measurement of EP, clinicians and researchers can first

determine the presence of EP and then the duration of EP. As with

breastfeeding, there may be a dose‐dependent relationship that is

guided by recommendations from health organizations such as UNICEF,

which may lead to additional benefits with extended duration or

increased exclusivity. Three parameters of duration for all breastmilk

feeding families may provide value, (a) the duration the lactating adult

expressed breastmilk, (b) the duration the infant received only

breastmilk for nutrition, and (c) the total duration the infant received

any breastmilk feedings. If the research is examining the outcomes for

the lactating person, they would look at the presence or absence of EP,

presence or absence of direct breastfeeding, and the total duration the

adult expressed breastmilk. If clinicians or researchers are looking for

infant outcomes associated with substance fed and mode of delivery,

they may look for the duration of time the infant received only

breastmilk, duration of time the infant received any breastmilk and the

mode of delivery throughout the infant's lifetime. Future infant feeding

studies should clearly differentiate the substance fed and the mode of

delivery to clearly see associations between substance, delivery method,

and the outcomes of interest.2,28

4.1 | Model case

Maria, a primigravida with gestational diabetes, gave birth to José at

36 weeks gestation. José was hypoglycemic and would not
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breastfeed, therefore 30ml of artificial formula was given. Maria

wanted to directly breastfeed José, but he was too sleepy and would

not latch onto her breast (no direct breastfeeding), so Maria called

the nurse, requesting help. The nurse attempted to stimulate José to

wake up and effectively latch, but he would not latch. The nurse

brought Maria a breast pump and Maria used the breast pump to

extract breastmilk (breastmilk expression) and bottle‐fed it to Jose.

Over the following weeks, José continued to have problems latching

onto the breast effectively and transferring breastmilk. He would

often just latch onto the nipple, which caused tissue damage for

Maria and frustration for José. Maria continued pumping breastmilk

and bottle feeding it to José. After 4 weeks, Maria eventually stopped

trying to directly breastfeed (no direct BF), continued to use the

breast pump to extract breastmilk (breastmilk expression), and bottle‐

fed José pumped breastmilk. They continued this infant feeding

pattern (infant feeding pattern formed and enduring) until they met

their feeding goals at 12 months old. There can be many reasons why

a family may exclusively pump, but all will have the attributes of an

absence of direct breastfeeding, breastmilk expression, and an

enduring infant feeding pattern of feeding expressed breastmilk

without directly breastfeeding. Figure 2 displays the relationship

between the attributes, antecedents, consequences, and empirical

referents of EP.

4.2 | Contrary case

Katie's parents, Jessica and Terry, alternated between directly

breastfeeding (presence of direct breastfeeding) and formula feeding

Katie. Jessica did not pump or hand express breastmilk (no breastmilk

expression). Jessica had 6 months of maternity leave and could

directly breastfeed for most feedings. Exclusive pumping was not

performed; therefore, an enduring pattern of EP cannot persist over

time. This case does not have the core attributes necessary for EP. In

the contrary case, direct breastfeeding was present, the parent was

not expressing breastmilk manually or with a breast pump, and no

pattern of exclusive pumping was established.

5 | CONCLUSION AND
RECOMMENDATION

Exclusive pumping is a relatively new concept in the literature but

appears to be a helpful practice for those who want to feed their

infants breastmilk and do not desire or cannot directly breastfeed. To

foster future research, a well‐defined EP concept can be incorporated

into larger quantitative and qualitative studies about infant feeding

practices. Understanding the true prevalence of EP and its associated

maternal and infant outcomes will foster better understanding of

these families and infants' unique needs. This concept analysis affirms

consideration of the language around infant feeding must change,

and the broad term of breastfeeding may not be the most accurate

and consistent descriptor of all breastmilk feeding families. Lacking a

verified measurement tool, providers can confirm that EP is present

by observation of the three attributes of (a) absence of direct

breastfeeding, (b) breastmilk expression, and (c) an enduring infant

feeding pattern of feeding expressed breastmilk only via a bottle. For

families encountering difficulties with direct breastfeeding, providers

who are aware of and knowledgeable can offer the option to

exclusively pump.

This concept analysis also can provide the groundwork for future

research about how to best support and help these families achieve

the positive health outcomes associated with breastmilk feeding.

Studies exploring EP families' equipment needs, the number of daily

F IGURE 2 Relationship among the
antecedents, defining attributes,
consequences, and empirical referents
associated with exclusive pumping
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pumps needed, the volume of milk pumped daily at different ages,

and the percentage of the infant's diet that is fulfilled by pumped

breast milk would help providers better understand EP and its impact.

Finally, future research focusing on helping EP families reach their

infant feeding goals may facilitate an increase in the number of babies

being fed breastmilk.
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