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Racial and socioeconomic disparities in breast milk feedings in
US neonatal intensive care units
Aloka L. Patel 1, Tricia J. Johnson2 and Paula P. Meier1,3

Very low birth weight (VLBW; <1500 g birth weight) infants are substantially more likely to be born to black than to non-black
mothers, predisposing them to potentially preventable morbidities that increase the risk for costly lifelong health problems.
Mothers’ own milk (MOM) may be considered the ultimate “personalized medicine” since milk composition and bioactive
components vary among mothers and multiple milk constituents provide specific protection based on shared exposures between
mother and infant. MOM feedings reduce the risks and associated costs of prematurity-associated morbidities, with the greatest
reduction afforded by MOM through to NICU discharge. Although black and non-black mothers have similar lactation goals and
initiation rates, black VLBW infants are half as likely to receive MOM at NICU discharge in the United States. Black mothers are
significantly more likely to be low-income, single heads of household and have more children in the home, increasing the burden
of MOM provision. Although rarely considered, the out-of-pocket and opportunity costs associated with providing MOM for VLBW
infants are especially onerous for black mothers. When MOM is not available, the NICU assumes the costs of inferior substitutes for
MOM, contributing further to disparate outcomes. Novel strategies to mitigate these disparities are urgently needed.
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IMPACT:

● Mother’s own milk exemplifies personalized medicine through its unique biologic activity.
● Hospital factors and social determinants of health are associated with mother’s own milk feedings for very low-birth-weight

infants in the neonatal intensive care unit. Notably, out-of-pocket and opportunity costs associated with providing mother’s
own milk are borne by mothers. Conceptualizing mother’s own milk feedings as an integral part of NICU care requires
consideration of who bears the costs of MOM provision—the mother or the NICU?

INTRODUCTION
Premature very low-birth-weight (VLBW; <1500 g birth weight)
infants are almost three times more likely to be born to non-
Hispanic black (black) than to non-black (non-Hispanic white (white),
Hispanic, Asian, Native American) mothers in the United States.1

VLBW infants have exceptionally immature body organs and
underdeveloped immunomodulatory and metabolic pathways, all
of which are in critical stages of development at birth and during the
neonatal intensive care unit (NICU) hospitalization.2–11 Ubiquitous
NICU stressors of inflammation, oxidative stress and suboptimal
nutrition represent ill-timed insults that program abnormal growth
and development, affecting health and neurodevelopmental out-
comes long after the actual insult.2–9,11–15 Serious but potentially
preventable NICU morbidities are a consequence of these immature
organs and pathways and are associated with increased rates of
rehospitalizations and neurodevelopmental problems,16–22 as well as
higher costs due to longer hospitalizations and additional resource
utilization.23,24 The estimated healthcare cost in the first 6 months
of life for VLBW infants is $332,225 (2019 USD) compared to
$7247 (2019 USD) for term infants.24 After the NICU hospitaliza-
tion, the economic burden continues with higher healthcare and
educational costs that are borne by families of VLBW infants and
society at large.25–27

Whereas the immaturity of these organs and pathways is not
modifiable, mother’s own milk (MOM; excludes donor human milk
(DHM)) feedings optimize their growth and development while
simultaneously preventing or reducing the impact of noxious
NICU stressors.2,12 A prospective cohort study of 430 diverse VLBW
infants28 revealed a dose-dependent relationship between MOM
feedings during the NICU hospitalization and reduction in the risk
and associated costs of morbidities.17,18,21 A significant dose-
dependent relationship was also noted between MOM intake and
decreased number of rehospitalizations and higher cognitive
scores after discharge from the NICU.16,22 These and other studies
support a strong link between MOM feedings and protection from
NICU morbidities and their associated costs, making strategies to
procure MOM a global priority.
Access to MOM, however, is not equitable among VLBW infants

in the United States, with black infants significantly less likely to
receive any MOM feedings at NICU discharge.29–31 A cohort study
of mothers revealed that goals for MOM feedings at NICU
discharge did not differ for black and non-black mothers.
However, black mothers were less likely to achieve their goals
despite having similar rates of initial MOM feedings.32,33

The determinants of an enabling breastfeeding environment
incorporate multiple factors at all societal levels (Fig. 1),34 not
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simply the individual maternal level. Social determinants of health
(SDH)35 influence MOM provision for all infants, including
hospitalized VLBW infants, and may mediate racial/ethnic
disparities in MOM provision.29,36 This disparity in MOM feedings
significantly increases the burden of prematurity that is already
highest in the black population. Furthermore, lack of MOM
predisposes infants to health and neurodevelopmental problems,
exacerbating disparities throughout the lifespan between black
and non-black populations.

MOM AS PERSONALIZED MEDICINE
MOM exemplifies personalized medicine in its truest form; even
DHM differs significantly from MOM and does not yield the same
beneficial outcomes for VLBW infants.37,38 There is remarkable
synchrony between the longitudinal changes in MOM composi-
tion and the infant’s needs for nutrition and protection from
morbidities. Colostrum is rich in developmental and protective
(e.g., non-nutritive) proteins, consisting primarily of immunoglo-
bulins, growth factors, cytokines, hormones, and enzymes.10 The
concentrations of several of these proteins are higher in preterm
MOM than in term MOM. With progression of lactation,
developmental and protective MOM proteins decrease and
nutritive protein and lipid production increase.39 During mature

lactation, the mammary gland continues to provide personalized
medicine for the infant via the enteromammary pathway by which
the mother produces specific antibodies to pathogens in the
dyadic environment and secretes them into MOM. Similarly, the
MOM microbiome is highly specific to the breastfeeding dyad, and
early secretion of bacteria in MOM serves as a programming
function for the infant gut microbiota.40 Finally, recent studies
describe synergistic anti-infective interactions between MOM and
the infant’s stomach and saliva, indicating that the true protective
impact of MOM may not be appreciated by studying its
composition alone. Thus the nutrients and bioactive components
in MOM function synergistically to stimulate tissue growth,
maturation, and programming of immunologic and biologic
processes. Although an exhaustive description of MOM composi-
tion is beyond the scope of this review, select components are
highlighted (Fig. 2).

Macronutrients and digestion
Factors including maternal diet, obesity, disease states, infections,
genetics, and duration of gestation influence MOM composi-
tion.41,42 The protein content of MOM gradually decreases over
the first several weeks of lactation, while carbohydrate and fat
content increase. MOM fats provide substrate to support the
rapidly growing brain, eyes and intestines,43 and play an
important beneficial role in neurodevelopment.44,45 MOM con-
tains enzymes, including lipases, proteases and amylases, to assist
in digestion and absorption of nutrients, compensating for the
immaturity of the neonatal digestive system.46

Bioactive components
Immunoglobulins. MOM immunoglobulins include secretory IgA,
secretory IgM and IgG, which resist digestion. Secretory IgA is the
predominant immunoglobulin, does not cross the placenta, and is
available to the infant almost exclusively via MOM. Secretory IgA
limits pathogen invasion of epithelial cells by binding and
neutralizing bacteria and viruses,47 and is the highest during the
first days after birth, especially in preterm MOM.48 MOM contains
higher concentrations of immunoglobulins than does DHM.49

Leukocytes. Maternal immunity is also transferred to the infant
through MOM leukocytes that originate from the mother’s gut
and nasopharynx mucosa.50 Milk leukocyte concentration is highest

Sociocultural and market context

Health systems and services Family and community

Workplace and employment

Mother–infant relationshipMother and infant attributeslndividual

Structural

Settings

Insurance
Policies

Free pump
Opportunity costs

Out-of-hospital lactation support—
father, grandmother, home visits
Cultural acceptance/role models of
breastfeeding

Insurance
Policies
Paid maternity leave
Pumping rooms
Pumping time

Milk pickup
In-hospital lactation support

Paid maternity leave
Breastfeeding public messaging

Home visits
Pumping after delivery
Bedside pumping space allocation
Avoiding marketing of formula/milk
substitutes

Fig. 1 Determinants of an enabling breastfeeding environment. Adapted with permission of Elsevier, from ref. 34 Permission conveyed
through Copyright Clearance Center, Inc.

Anti-infective

Anti-
inflammatory

Anti-oxidant

Microbiome

Stem cells

Nutrition

Growth/
trophic

MOM

Fig. 2 Mother’s own milk bioactive components.

Racial and socioeconomic disparities in breast milk feedings in US. . .
AL Patel et al.

345

Pediatric Research (2021) 89:344 – 352



in colostrum, except during infection in the mother and/or infant.51–54

MOM leukocytes survive immature neonatal digestive processes and
have been found in distant sites. This microchimerism with maternally
derived leukocytes may influence early and potentially later immune
responses of the infant.

Growth factors. MOM contains at least 13 identified growth
factors, many of which have specific roles in protection and
maturation of the infant intestinal tract,55 immunomodulation,56

growth12 and neurodevelopment/neuroprotection.2,13,56 These
growth factors are the highest in early lactation and both
epidermal growth factor and transforming growth factor are
higher in preterm than term MOM.55,57

Human milk oligosaccharides (HMOs). HMOs are nondigestible
carbohydrates and are the third most abundant component in
MOM, despite having no known nutritional value. Over 200
different HMOs have been identified, varying in composition
among mothers.58 HMOs have multiple actions that contribute to
MOM’s anti-infective,59 anti-inflammatory,58 and gut colonizing
effects.60

Stem cells. MOM contains pluripotent human breast milk stem
cells (hBSCs).61 Concentrations of hBSCs are highest in colostrum,
corresponding to the immature digestive tract that is conducive to
transfer of cellular components. Preclinical studies demonstrate
that hBSCs cross the neonatal gut, enter the circulation, and travel
into various organs where they differentiate and become
functional.62,63 Stem cells are destroyed by freezing or heating
MOM, supporting the importance of feeding fresh MOM to infants.

Milk microbiome. MOM is not sterile, nor are all of the bacteria
found in MOM simply due to contamination from the breast
surface. In a breastfeeding dyad, bacteria from the infant’s oral
cavity colonize the distal milk ducts during retrograde milk flow.64

Although controversial, maternal gut microflora, assisted by
dendritic cells, are also thought to translocate across the maternal
gut epithelial cells, transfer to the lactating mammary gland, and
be secreted into MOM.65 Aseptically collected MOM was found to
contain bacteria common to maternal feces, blood and milk, and
also infant feces.66,67 Thus the milk microbiome may enable
maternal microbes to colonize the infant’s gut, which has low
microbial diversity early in life.40

Protective potential of MOM is not measured by milk composition
alone. The interaction between MOM and infant may result in
greater protection than is measured in the milk itself, with release
of immunomodulatory and anti-infective peptides in the infant’s
stomach that exceed the number in the pre-fed MOM,68 with
higher peptide release in preterm MOM than term MOM.46

Similarly, the interaction between MOM enzymes and the infant’s
saliva produce superoxide and hydrogen peroxide, which inhibit
opportunistic pathogenic bacteria.69 In the NICU, the routine use
of MOM as oropharyngeal care may reduce the risk of ventilator-
associated pneumonia through multiple synergistic mechanisms,
including this MOM−saliva interaction.70 Thus, MOM is the
consummate personalized medicine for all infants, especially
premature VLBW infants. However, the greatest benefit from MOM
occurs when it is fed fresh (i.e., not frozen or pasteurized)10,71 to
minimize reductions in multiple protective MOM components. A
trial is underway to test whether feeding partial fresh milk each
day improves clinical outcomes in premature infants in the NICU.72

DISPARITIES IN BREASTFEEDING INITIATION AND DURATION
Unlike mothers of healthy newborns, most mothers of VLBW
infants are completely dependent on the breast pump to
substitute for the infant during breastfeeding, which involves

not only MOM removal but also regulating key lactation
mechanisms that are essential for long-term MOM synth-
esis.71,73–75 Additionally, MOM synthesis and secretion may also
be adversely affected by pregnancy and birth complications and
the intense emotional distress associated with having a VLBW
infant in the NICU.73,76–79

With recommendations from the American Academy of
Pediatrics80 and quality initiatives focused on MOM,81–83 the
initiation rates of MOM provision have increased in many
institutions;81,82 however, disparities in sustaining MOM provision
remain.29,84 Despite high initiation rates and a goal to continue
MOM provision after NICU discharge, significantly fewer black
VLBW infants continue to receive MOM at NICU discharge
compared to non-black infants.29–32 This disparity is prevalent
across the US, irrespective of the geographic region (Fig. 3).31

HOSPITAL FACTORS ASSOCIATED WITH MOM FEEDINGS AND
DISPARITIES
Hospital processes and structures have played a role in the
existing disparities, but also have an important role in developing
and implementing solutions. Recently, a large retrospective cohort
study of very preterm neonates examined whether differences in
neonatal morbidity and mortality rates among black, Hispanic, and
white infants were explained by delivery hospital.85 Although
infants’ health risks explained a significant proportion of
differences in outcomes between black and white infants and
between Hispanic and white infants, a significant proportion of
disparity in outcomes was due to the quality of the hospital of
delivery. In other words, differences in neonatal mortality and
morbidity were attributed to the fact that white mothers received
care at better performing hospitals than black or Hispanic mothers
(Fig. 4).85

Similarly, disparity in MOM feedings may also reflect hospital-
level variation in quality. Boundy et al. found that NICU
segregation (i.e., NICUs located in areas where the proportion of
black residents was above or below the national average) was
significantly associated with NICU nutritional practices.86 Provision
of both MOM and DHM was lower in NICUs located in areas with
higher percentages of black residents than those in areas with
lower percentages of black residents. While many studies have
found that MOM provision is associated with individual and
hospital factors, DHM availability reflects hospital-level factors that
are generally independent of maternal SDH or health factors.
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Low provision of MOM is frequently reported as an outcome,
but is a quality deficit that may reflect NICU and hospital
processes; thus, it is potentially modifiable and represents
opportunities for quality improvement.30 NICUs have made great
efforts in recent years to encourage and provide resources to
increase MOM feedings for all infants. However, unlike other
racial/ethnic groups, the disparity between black and white infants
of all gestations is widening and may reflect poor access or
inequity of breastfeeding programs and supports provided to
black mothers.87 Ultimately, hospital quality of care is one of the
causal pathways by which segregation and inequality adversely
affect outcomes of very preterm infants.88

SOCIAL DETERMINANTS OF HEALTH THAT CONTRIBUTE TO
DISPARITIES
Studies of hospitalized premature infants have revealed that
maternal-level SDH influence MOM provision and contribute to
racial/ethnic disparities. These SDH include race/ethnicity, eco-
nomic factors, neighborhood factors and immigration sta-
tus,36,89,90 and cultural factors. While race and ethnicity are
established as contributing to disparities, the mediators that
propagate these disparities have been minimally investigated.
In a study of the individual- and community-level factors35 that

predict MOM feeding at NICU discharge and factors that mediate
racial/ethnic disparity for VLBW infants. Patel et al. found that low
daily pumping frequency during the first 14 days, low socio-
economic status (SES) and breastfeeding support from
the mother’s mother were predictive of discontinuing MOM.29

The relation between white vs. black mothers and MOM at
discharge was mediated by maternal age, low SES, and daily
pumping frequency. Low SES may have also been reflected by
access to a car, and black mothers were significantly less likely to
have access to a car than white or Hispanic mothers.91

Furthermore, black mothers and families visited the NICU 20%
less frequently than mothers and families of non-black VLBW
infants,92 suggesting that black mothers and families were less
likely to bring MOM from home to the NICU.
Despite having similar rates of low maternal SES, Hispanic

infants were more likely to receive MOM at NICU discharge than

black infants, mediated by maternal age and daily pumping
frequency. This disparity persisted in the subgroup of WIC-eligible
black and Hispanic mothers, similar to findings of an outpatient
study in Philadelphia.93 Together, these data indicate that low SES
affects MOM provision differently for Hispanic and black mothers,
potentially due to differences in cultural support for breastfeeding
and access to a car.36,90 However, two multicenter studies of VLBW
infants demonstrated that Hispanic infants had lower rates of
MOM at NICU discharge compared to white infants, suggesting
there may be geographic variation in racial and ethnic
differences.94,95

Another significant factor is the family’s previous history of
breastfeeding,36 particularly the intergenerational transmission of
breastfeeding beliefs and behaviors from the maternal grand-
mother to mother. In the US, black maternal grandmothers are the
most frequent non-maternal caregivers during the first year of
life96 and may transmit both supportive and maladaptive views
regarding MOM.97–100 The historical context of slavery in which
black women were forced to serve as wet-nurses may influence
black women’s views of MOM, especially for maternal grand-
mothers.99,100 Furthermore, black mothers have few breastfeeding
role models due to low breastfeeding rates in black US women
(Fig. 5),101,102 especially in previous generations,103–105 and black
mothers have reported a gap between the support desired and
the support received from their own mothers.106

ECONOMIC BARRIERS ASSOCIATED WITH MOM FEEDINGS AND
DISPARITIES
Mothers of VLBW infants incur additional out-of-pocket costs to
provide MOM that are not required by mothers of healthy term
infants, including breast pump rental, transport of MOM to the
NICU91 and the opportunity (time) cost of MOM provision that
may exceed that of mothers of healthy term infants. The barriers
to sustaining MOM provision through to NICU discharge are
sizeable for all mothers but disproportionately impact black
mothers who are more likely to be low income.107 The period of
time while an infant is in the NICU is economically burdensome for
low-income mothers due to the cost of transportation, parking,
childcare and food outside the home due to frequent trips to the
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NICU. Additionally, because low-income mothers are less likely to
have paid maternity leave, they experience additional earnings
loss due to time away from work.
Common proxies for poverty include eligibility for the Special

Supplemental Nutrition Program for Women, Infants and Children
(WIC) and Medicaid, and both have been shown to have a
negative association with MOM feedings.29,32 However, it is not
clear whether the association between MOM provision and WIC
and Medicaid eligibility is due to barriers to accessing high-quality
equipment and services, such as NICU lactation experts, hospital-
grade breast pumps, and other resources, such as a car to facilitate
NICU visits,91 or due to breastfeeding promotion practices at WIC
agencies.108

Access to high-quality, hospital-grade breast pump
The quality of breast pumps varies in terms of effectiveness,
efficiency, comfort and convenience, with high-quality, hospital-
grade electric breast pumps facilitating sustained MOM provi-
sion.73 Breast pumps provided by public nutrition and health
programs do not consistently meet minimum criteria required for
breast pump dependency and are intended instead to supple-
ment MOM removal for breastfeeding mothers of term infants
during brief separations.73 Despite evidence demonstrating that
consistent, frequent breast pump use during the first 14 days
postpartum significantly increases the likelihood of continued
MOM feedings through NICU discharge,77 low-income mothers of
VLBW infants often encounter several days of delay in acquiring a
breast pump, which may be inferior in quality to a hospital-grade
electric breast pump.71,73,109 While manual expression combined
with breast pumping has been utilized,110 manual expression
alone is inadequate for this population of mothers,111 thus
highlighting the importance of ensuring access to hospital-grade
electric breast pumps.

Opportunity cost of MOM provision
The opportunity cost of MOM provision, the value of the
mother’s time spent pumping and storing breast milk, is greater
for pump-dependent mothers than for mothers who directly
breastfeed. Mothers of VLBW infants pump an average of
100 min daily to maintain established lactation112 and 20 min to
label and store the pumped MOM and sanitize breast pump
equipment, translating into foregone paid or unpaid work of
approximately 120 min daily. Additionally, mothers of infants in
the NICU have an additional opportunity cost of delivering
pumped milk to the NICU.

Return to work
The opportunity cost of MOM provision is even more onerous for
mothers once they return to work, and return-to-work is
associated with reduced intensity and duration of breastfeed-
ing.113,114 The opportunity cost is further exacerbated for mothers
of infants in the NICU, particularly when mothers return to work
prior to their infant’s discharge from the hospital. The United
States and Australia were the only two countries in developed
economies and the European Union that had unpaid maternity
leave.115 Although US federal law requires employers to allow
parents to take at least 12 weeks of leave with the birth of a child,
the leave may be unpaid.116 There is a vast disparity in access to
paid time off by income, with workers in the lowest quartile of
wages receiving very limited time (47% paid sick time and 8%
paid leave) compared to workers in the highest quartile of wages
(90% paid sick time and 30% paid leave).117 This disparity in paid
time off similarly disadvantages low-income women’s ability to
provide MOM. Some low-wage jobs, such as manual and
administrative positions, are associated with an even higher risk
for discontinuing breastfeeding113 due to limited flexibility for
breaks and lack of access to lactation rooms, further widening
disparities. A recent study spanning more than 20 years, however,
has demonstrated that state laws requiring or encouraging
employers to provide breastfeeding facilities and breaks are
associated with a significant increase in breastfeeding rates,118

suggesting that state-level policies can help address barriers to
lactation in the workplace.

PERSPECTIVES REGARDING WHO INCURS THE COST OF
FEEDINGS IN THE NICU
These economic considerations give rise to further inequities
because providing MOM is typically seen as a mother’s “job” or
“special gift that only she can provide.”119–124 The out-of-pocket
and opportunity costs are seldom recognized by NICU staff and
hospital administrators, perpetuating the subtle disparity that
black mothers who are unable to adhere to MOM provision are
also less involved in infant care and lack of interest in
breastfeeding. In contrast, research reveals that black mothers
initiate MOM provision when encouraged by the NICU staff
because they understand MOM’s beneficial effects on their infants’
health.120–124 However, current NICU strategies do not address the
economic burden of MOM provision faced by mothers which is
particularly relevant to low SES mothers, and may exacerbate
inequities given that low SES mediates black−white disparities.29

In contrast, when MOM is not available for VLBW infants, the
NICU acquires (i.e., assumes all the costs) DHM as the recom-
mended alternative, although DHM feedings do not afford the
same protections of MOM feedings.38 Similarly, NICUs assume the
cost of formula when MOM or DHM are not available. Although
health authorities80,125,126 prioritize MOM over DHM or formula,
the NICU infrastructure is typically not funded to acquire MOM,
thereby incentivizing the use of readily available but inferior
substitutes.

STRATEGIES FOR ADDRESSING SOCIAL DETERMINANTS OF
HEALTH
Racial and ethnic disparities in MOM feedings are due to factors
that differ both within an individual NICU and between
NICUs30,85,127; thus, strategies to address SDH need to target
multiple areas. Standardized approaches to screening for SDH and
access to social services have been recommended.128 The
following strategies are based on expert opinions and quality
improvement experiences due to the paucity of studies that
provide evidence to guide initiatives. Guidelines proposed by
Howell and Ahmed129 to address disparity in maternal health
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provide a framework for approaching disparity in MOM provision
for VLBW infants.

Measurement
Measurement is a vital step in the quality improvement process to
identify problems before potential strategies can be developed.
Recent publications have clearly established the racial/ethnic
disparities in MOM feeding in US NICUs;29,30,95 so, measuring these
racial/ethnic variations in MOM feeding outcomes in individual
NICUs is a key first step.

Standardize care
The significant disparities in quality of care within NICUs30

demonstrate opportunities for standardizing care, regardless of
race or ethnicity. Of concern is that qualitative studies of black
mothers report that they do not uniformly receive breastfeeding
education or recommendations to provide MOM from healthcare
providers.130,131 Education of NICU staff and providing breastfeed-
ing education and support to mothers is a cornerstone of many
successful NICU breastfeeding quality improvement initia-
tives.81,82,132,133 NICUs should ensure that all mothers of NICU
infants receive the same education and support with careful
review of reports of inequity or variation in practice.129

Develop new models of care
Black women are less likely to have seen other women provide
MOM or receive education about MOM.100,134 Meier developed a
novel model of providing evidence-based lactation support to
mothers of infants in the NICU by employing NICU breastfeeding
peer counselors, all of whom are parents of former NICU infants
and reflect the racial and ethnic characteristics of NICU
families.122–124,135,136 Research has shown that this model is
effective in increasing MOM provision and is valued by
mothers.136 Another potential model is the provision of breast-
feeding education to fathers and other family members to
increase support for the lactating mother, as some mothers report
unsupportive behavior for pumping or providing MOM.121

Enhance communication
Healthcare providers exhibit implicit bias at similar levels as the
general population. A systematic review demonstrated a sig-
nificant positive relationship between level of implicit bias and
lower quality of care and/or communication.137 Furthermore,
black mothers report that they do not uniformly receive
breastfeeding education or recommendations to provide MOM
from healthcare providers, which may reflect implicit bias or
racism.130,131 Incorporating cultural competency such as implicit
bias training as part of training curricula has garnered support in
recent years,138,139 although efficacy of this training in decreasing
disparity in MOM provision is unknown at this time.

STRATEGIES FOR MITIGATING ECONOMIC BARRIERS
One approach for addressing economic barriers to MOM provision
for VLBW infants is shifting the costs of MOM provision from the
mother to the NICU, mimicking the approach to acquiring DHM or
formula. While some hospitals may provide free parking, childcare
or meals at no cost, these measures do not directly address the
costs associated with providing MOM. Strategies to address the
economic barriers to MOM provision should consider the rental
cost of a hospital-grade electric breast pump for in-home use,
transportation of MOM from home to the NICU, and maternal
opportunity cost. While provision of the breast pump and milk
transportation have a straightforward market value, mechanisms
for covering the maternal opportunity cost of MOM provision
warrant further discussion.
A promising strategy for addressing the maternal opportunity

cost is the use of conditional cash transfers (CCTs), specifically

monetary transfers made to individuals for fulfilling a specific, pre-
defined behavior or action that increases human capital.140 No
previous research has studied the effectiveness of CCTs in
increasing lactation rates for mothers of VLBW infants; however,
several recent studies have examined whether CCTs and other
financial incentives are effective strategies for increasing breast-
feeding rates in term infants.141–145 One RCT from the United
Kingdom enrolled mothers who resided in communities with
lower than the country’s average SES and baseline breastfeeding
rates. This study revealed higher rates of any but not of exclusive
breastfeeding in the CCT group (receiving £200 total) at 6–8 weeks
post-birth.141 The CCT had no effect on mothers’ decisions to
initiate lactation, but mothers perceived CCT as showing “value”
for breastfeeding, compensating for ongoing breastfeeding
challenges and facilitating achievement of targeted breastfeeding
milestones (e.g., 6 weeks, 3 months).145 Research on the use of
financial incentives to increase breastfeeding in healthy but
primarily disadvantaged populations reveal that mothers value
cash or cash equivalents more than other financial incentives such
as grocery vouchers or baby supplies,145,146 and healthcare
providers are generally positive but cautioned about choosing
the proper incentive.147–149 One small US study randomized 36
Puerto Rican mothers of healthy term infants to receive either
WIC-only or WIC+ CCT (≤$270 total over 6 months) and found
that mothers in the WIC+ CCT group had significantly higher
rates of any but not of exclusive breastfeeding at 1 (89% vs 44%),
3 (89% vs 17%) and 6 (72% vs 0%) months post-birth.138 Both
RCTs142,144 were limited in that financial incentives were not tied
to actual opportunity costs of breastfeeding, and receipt of
financial incentives was delayed (paid monthly or at longer
intervals) despite the fact that breastfeeding incurs a daily
opportunity cost and the effect of a CCT on behavior change
diminishes with delay in its receipt.150

The existing research on CCTs has several implications for
reducing disparities in MOM provision for VLBW infants. CCTs
should (1) focus on sustaining not initiating MOM provi-
sion;142,144,145 (2) use cash rather than non-cash payments;145,146

(3) make payments frequently to strengthen the impact of the
intervention;150 (4) compensate mothers fairly for MOM provi-
sion;140 and (5) focus on short-term behavior change, for which
CCTs have been shown most effective vs long-term or lifelong
behavior change.151 Ongoing RCTs of CCT in US term152 and VLBW
infants153 will provide evidence regarding the efficacy of this
strategy in reducing disparities in MOM feedings.

CONCLUSIONS
The composition and bioactive components in MOM evolve based
on the maturation of the mammary gland and in response to the
infant’s requirements to provide the ultimate personalized
medicine to the infant, thereby supporting growth, development,
and protection from infection and inflammation. Importantly,
MOM feedings are associated with reductions in morbidities and
their costs in VLBW infants. Despite the known benefits, disparities
in MOM provision based on race, ethnicity and SES are prevalent
in US NICUs. These disparities are mediated by hospital factors as
well as other SDH, with black mothers of VLBW infants particularly
impacted by variation in NICU quality and social and economic
inequities. Conceptualizing MOM feedings as an integral part of
NICU care requires consideration of who bears the costs of MOM
provision—the mother or the NICU? Novel interventional studies
to offset costs traditionally borne by mothers that include CCTs
will provide data to inform NICU policies and practices.
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