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Abstract

Background: Black mothers in the United States have shorter breastfeeding (BF) durations and less exclusive
breastfeeding (EBF) than others. The factors underlying these disparities require investigation.

Methods: Using longitudinal data from a CDC-sponsored birth cohort in Cincinnati, Ohio, we analyzed the
factors mediating racial disparity in BF outcomes. Study mothers were enrolled in prenatal clinics associated
with two large birth hospitals. Analysis was restricted to racial groups with sufficient numbers in the cohort,
non-Hispanic Black (n=92) and White (n=113) mothers, followed to at least 6 months postpartum.

Results: Black mothers were 25 times more likely to reside in socioeconomically deprived neighborhoods and
20 times more likely to have an annual household income <$50,000/year than White mothers (p <0.001). The
gap in EBF for 6 weeks was 45 percentage points by racial group (13%—Black mothers versus 58%—White
mothers, p<0.001); in any BF at 6 months was 37 percentage points (28%—Black mothers versus 65%—White
mothers, p<0.001); and in mothers meeting their own intention to BF at least 6 months was 51 percentage
points (29%—Black mothers versus 80%—White mothers, p <0.001). Racial disparity in EBF at 6 weeks was
mediated in logistic regression models by inequities in socioeconomic position, maternal hypertension, and BF
intention. Racial disparities in BF at 6 months or meeting 6-month BF intention were mediated by inequities in
socioeconomic position, maternal obesity, and EBF at 6 weeks. Not all BF disparities could be explained by
models used in these analyses.

Conclusions: Efforts to lessen BF disparities should address the underlying structural inequities that dispro-
portionately affect Black mothers and children, should incorporate maternal health, and focus on breastfeeding
exclusivity and duration. Few Black mothers achieved EBF at 6 weeks, which contributed to disparity in BF
duration. Greater attention to Black mother—infant pairs is a public health priority.
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BREASTFEEDING DISPARITIES IN AN URBAN BIRTH COHORT

Introduction

ITH SUSTAINED PUBLIC health focus on breastfeeding

(BF) in hospitals and communities over the past de-
cades, breastfeeding rates have been steadily increasing in the
United States. As of 2020, 84% of U.S. infants were ever
breastfed, with 58% still breastfeeding at 6 months of life.!
While the United States has exceeded the 2020 Healthy
People breastfeeding initiation goal of 81.5%, the Healthy
People goals for breastfeeding duration and exclusivity have
yet to be met, and beneath the overall 2020 national breast-
feeding attainment lies a persistent disparity: Breastfeeding
rates in the first 6 months of life have been reported to be 16—
17% lower among non-HisPanic Black women compared
with other U.S. populations. -

Disparity in breastfeeding by racial group raises a powerful
call for equity, as lack of breastfeeding conveys immediate
and long-term health risks to both mothers and infants. Lack
of breastfeeding is associated with significantly increased
infant morbidity due to a variety of infectious diseases and
immune conditions, infant adiposity, and reduced cognitive
development.”™® Several studies report an association be-
tween lack of breastfeeding and increased infant mortality in
the United States.”'” There are also consequences for
mothers: Lack of breastfeeding is associated with increased
maternal postpartum blood loss, risk of breast and ovarian
cancer, and may lead to postpartum weight retention.® 1!

To ultimately eliminate disparity between racial groups in
breastfeeding outcomes, it is critical to delineate the medi-
ating influences. Historically, Black mothers have had a
lower intention to breastfeed associated with negative per-
ceptions of breastfeeding, though recent qualitative research
in Cincinnati and elsewhere indicates that many Black
mothers hold positive attitudes and intention to breastfeed
along with concerns about barriers and their ability to meet
their goals.lz’13 Black mothers have been marginalized, and
have experienced less health system support for breastfeed-
ing, fewer role models, and reduced exposure to evidence-
based interventions that Eromote and enable breastfeeding
due to structural racism.”>'* Black women in the United
States are also disproportionately affected by conditions that
can impair their pregnancy and breastfeeding outcomes, in-
cluding hypertension, diabetes, obesity, low birth weight, and
premature deliveries.'”™® Understudied in relation to racial
disparities in breastfeeding in the United States are the pro-
found racial differences in circumstance and social determi-
nants of health, including stressors, home and workplace
expectations, and socioeconomic resources, which are prod-
ucts of systemic racism and its policies. To respond to the need
for research relevant to equity in breastfeeding, we analyzed
longitudinal data from a CDC-sponsored birth cohort study
conducted in Cincinnati, Ohio. Our aims were to compare
breastfeeding patterns in non-Hispanic Black and White
mothers in the first 6 months of life and identify underlying
contributors that may mediate breastfeeding disparities.

Methods

Study design

This is a secondary analysis of the PREVAIL (Pediatric
Respiratory and Enteric Virus Acquisition and Immunogen-
esis Longitudinal) cohort, a prospective, observational study
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of mother—child pairs in Cincinnati, Ohio. The cohort in-
cluded generally healthy mothers and child pairs followed
actively from the third trimester of pregnancy until the
child’s second birthday. This study was reviewed and ap-
proved by Institutional Review Boards (IRB) at the CDC,
Cincinnati Children’s Hospital Medical Center (CCHMC)
and the hospitals where maternal enrollment and delivery
occurred. The overall study methods are described else-
where®’; here we provide a description of study methods
relevant to this analysis.

Enrollment

Study mothers were enrolled from March 2017 through
July 2018 in obstetrical clinics associated with the two study
birth hospitals, University of Cincinnati Medical Center
(UCMC) and The Christ Hospital (TCH) in Cincinnati, Ohio.
The UCMC is a public hospital that is certified as a Baby-
Friendly Hospital, and a participant in the CDC’s Best Fed
Beginnings program designed to support Baby-Friendly sta-
tus.”! TCH is a private hospital that does not have Baby-
Friendly Hospital status but has a “‘three-star’” ranking from
the Ohio First Steps for Healthy Babies program, which
recognizes facilities with one star for every two of the Ten
Steps to Successful Breastfeeding achieved.?

Mothers were screened for eligibility based on medical
records. Eligible pregnant women who were at least 34 weeks
of gestation were approached during an outpatient obstetric
visit and invited to participate. Enrollment required written,
informed consent. Inclusion criteria for enrollment included
singleton pregnancy, maternal age =18 years, and delivery at
either study hospital. Participation also required a cell phone
that could be used for text messaging to maintain commu-
nication. Exclusion criteria were living more than 20 miles
from the birth hospital, illicit drug use, HIV infection, de-
livery of multiples, stillborn infant, a major congenital
anomaly, and failure to participate in the week 2 postnatal
research visit.

Based on review of obstetrical records, 1,206 pregnant
women were identified as potentially eligible for inclusion.
Screened patients were 50% Black race, 47% White race, and
3% ‘‘other race,” which were largely Asian, with a few
Native, Pacific Islanders, or unspecified. Only 27 (2%) po-
tentially eligible subjects were identified as Hispanic. Of the
potentially eligible, 265 pregnant women consented to par-
ticipate before delivery and 245 met the postpartum criteria to
complete enrollment. Among the 245 enrolled mothers, 104
(42%) self-identified their race/ethnicity as non-Hispanic
Black, 126 (51%) as non-Hispanic White, and 9 (4%) as non-
Hispanic and biracial, Asian, Native or Pacific Islander. Only
six (2%) mothers identified as Hispanic, of whom three were
Black race, one was White race, and two did not specify their
race. This racial and ethnic distribution was similar to that
identified at initial subject screening, with somewhat higher
representation of Black mothers and lower representation of
White mothers compared to the region. For this secondary
analysis, we excluded the 15 enrolled mothers who identified
as biracial, Asian, Native, Pacific Islander or Hispanic, due to
their low numbers, and an additional 25 enrolled mothers
who failed to complete the month 6 visit. This left a total of
205 study mothers in the current analysis, 92 (45%) Black
race and 113 (55%) White race.
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Data collection

During the prenatal enrollment visit, a baseline question-
naire was administered to mothers regarding their breast-
feeding intentions, race and ethnicity, health, and factors
influencing their socioeconomic position. Socioeconomic
position is defined as the range of social and economic factors
that influence what positions individuals or groups hold
within the structure of a society.>** Breastfeeding intention
was asked using a previously published and validated in-
strument, with a 5-point Likert scale ranging from ‘‘very
much agree” to “‘very much disagree’” regarding mothers’
intention to initiate exclusive breastfeeding (EBF) and to
continue EBF at least 1, 3, or 6 months.?> Household com-
position questions determined the total number of persons in
the household. Socioeconomic position questions included
family annual income and insurance status, defined as public
or private, with mothers reporting both classified as public.
Mothers were asked to self-identify their race as White,
Black, Asian, Pacific Islander, Native American, or Other,
and as Hispanic or non-Hispanic ethnicity.

During postnatal research visits at weeks 2 and 6 and
month 6, participants were administered standardized ques-
tionnaires in person. At month 4, participants were contacted
and administered an interim questionnaire by phone. The
series of questionnaires were used to determine any change in
breastfeeding, health status, residence, or contact informa-
tion. Breastfeeding status was self-reported by study mothers
on each questionnaire for the interval preceding the current
time point (birth—week 2, week 2—week 6, week 6-month 4,
and month 4-month 6). Mothers who previously reported
breastfeeding were asked about whether their feeding prac-
tice had been EBF, defined as feeding human milk without
the addition of any infant formula during the study interval;
partial breastfeeding, any combination of human milk and
formula feeding during the interval; or exclusive formula
feeding, defined as no human milk fed during the interval.
Within this definition, mothers who had reported partial
breastfeeding in a previous interval could return to EBF
status if no supplemental formula was given during the in-
terval in question. When breastfeeding ceased, the date of
cessation was recorded. Maternal work status was also self-
reported at the research visits, indicating whether or not the
mother had worked outside of the home during the interval
between clinic visits. Workplace breastfeeding behaviors
were not investigated in this study.

After mothers were enrolled in the study, their obstetrical
and health histories, including weights and heights, were
abstracted from hospital records by the obstetrics team. Body
mass index (BMI) was calculated as kg/m? using the weight
from the obstetrics record and presence of obesity was de-
fined as a BMI of >30. Maternal weight was recorded in the
first trimester for most (88%) mothers. When this time point
was not available, the prepregnancy weight was used. The
proportion of mothers whose weights were recorded in pre-
pregnancy or in the first trimester of pregnancy was not as-
sociated with maternal race or obesity status.

Data management

Study data were entered directly into the REDCap data-
base?® by study staff. The REDCap database system included
logic checks at the point of data capture. Data management
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staff systematically reviewed completed questionnaires to
ensure completion of missing data and verification or cor-
rection of improbable values.

Neighborhood ecological socioeconomic position was
quantified using the Deprivation Index,”’ a validated measure
of neighborhood (census tract-level) socioeconomic position
that was determined for the residence of each mother. The
Deprivation Index uses six U.S. census Bureau American
Community Survey®® measures, including percentage of
homes in the tract that are vacant, median home value, the
fraction of the population without a high school diploma, who
have used any government social-services or income support
within 12 months, without health insurance, and who meet
the federal definition of poverty. The scores for each tract
were standardized into a scale between 0 and 1, with in-
creasing score representing increasing neighborhood depri-
vation. Current maternal residential addresses were geocoded
using DeGAUSS software® to the corresponding U.S. census
tract and assigned a Deprivation Index score.

Statistical considerations

Descriptive analyses were undertaken to compare socio-
economic determinants (Table 1) with the breastfeeding
patterns of Black and White mothers over the first 6 months
after delivery. Sankey diagrams®® were used to visualize the
flow in change in breastfeeding status between EBF, partial
breastfeeding, and exclusive formula feeding at each study
visit. Fisher’s exact test was used to compare socioeconomic,
demographic, and breastfeeding support and intention factors
in relation to race and breastfeeding outcomes.

Mediation analysis was aPplied by conducting a series of
logistic regression models.>’ Mediators are not confounders
or nuisance parameters but potential causal pathways, and in
our analyses, they represent pathways of systemic racism. All
variables listed in Table 1 were considered potential media-
tors of breastfeeding outcomes, as each were considered to
have the potential to differ by race, occurred before breast-
feeding, and could serve as the means by which race could
influence breastfeeding outcomes.?' Evidence of racial dis-
parity was taken as a significant (p <0.05) odds ratio (OR)
signifying reduced breastfeeding outcomes associated with
being Black, hereafter referred to as the disparity ratio.
Multiple logistic regression was used to model the disparity
ratio with other covariates in relation to EBF at 6 weeks, any
breastfeeding at 6 months, and whether mothers who prena-
tally intended to BF a minimum of 6 months met their goal
(Fig. 1). Variables were grouped by general mediator do-
mains representing socioeconomic position, maternal-infant
health characteristics, breastfeeding intention, and factors
related to breastfeeding support. Income level was limited to
<$50,000/year, as this represents the standard to which a
family of four would qualify for most Federal aid. Mediation
models compared logistic models of outcome by race only,
the potential mediator by race only, and the outcome by race
and the mediator to determine the average causal mediation
effect (ACME) and the estimated percent mediation effect
using a 1,000 simulation bootstrap approach.’> ACME rep-
resents the average indirect effect of the independent variable
on the outcome through the mediator.

Variables with a statistically significant ACME or a per-
cent mediation effect above 10% were considered potentially
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TABLE 1. CHARACTERISTICS OF THE 205 BLACK AND WHITE MOTHERS ENROLLED
IN THE PREVAIL COHORT FROM BIRTH TO 6 MONTHS

Black (n=92),  White (n=113),

Maternal-Infant characteristic Description n (%) n (%) p
Health-related factors
Maternal age, years 18-24 27 (29.4) 9 (8.0) <0.001
25-34 52 (56.5) 80 (70.8)
>35 13 (14.1) 24 (21.2)
First child (primiparous) Yes 31 (33.7) 55 (48.7) 0.026
No 61 (66.3) 58 (51.3)
Delivery mode Cesarean 33 (35.9) 45 (39.8) 0.674
Vaginal 59 (64.1) 68 (60.2)
Diabetes® Yes 14 (15.2) 21 (18.8) 0.588
No 78 (84.8) 92 (81.2)
Hypertension® Yes 27 (29.3) 19 (16.8) 0.035
No 65 (70.7) 94 (83.2)
Obese (prepregnancy) Yes 63 (68.5) 33 (29.2) <0.001
No 29 (31.5) 80 (70.8)
Preterm delivery Term (37-42 weeks) 85 (92.4) 110 (97.4) 0.191
Preterm (35-36 weeks) 7 (7.6) 3Q2.7)
Infant birthweight, g <2,500 10 (10.9) 2 (1.8) 0.019
2,500-3,999 79 (85.9) 104 (92.0)
>4,000 3@3.3) 7 (6.2)
Breastfeeding support and related factors
Received breastfeeding counseling Yes 54 (58.7) 53 (49.9) 0.216
in pregnancy No 38 (41.3) 60 (53.1)
Delivery hospital is Baby-Friendly Yes 66 (71.7) 35 (31.0) <0.001
No 26 (28.3) 78 (69.0)
Worked outside the home By 6 weeks postpartum 16 (17.4) 12 (10.6) <0.001
>6 weeks to 4 months 37 (40.2) 77 (68.1)
After 4 months if at all 39 (42.4) 24 (21.2)
Marital status Married/part of a couple 37 (40.2) 104 (92.0) <0.001
Single/divorced/separated 55 (59.8) 9 (8.0)
Breastfeeding intention
Intended to initiate BF Yes 76 (82.6) 106 (93.8) 0.014
No 16 (17.4) 7 (6.2)
Intended to BF for 3 months Yes 44 (47.8) 80 (70.8) 0.002
No 48 (52.2) 33 (29.2)
Intended to BF for 6 months Yes 41 (44.6) 71 (62.8) 0.011
No 51 (55.4) 42 (37.2)
Socioeconomic position
Maternal education < High school graduate 72 (78.3) 19 (16.8) <0.001
Beyond high school 20 (21.7) 94 (83.2)
Insurance type Public 89 (96.7) 21 (18.6) <0.001
Private 3@3.3) 92 (81.4)
Household income (annual) <$25,000 53 (57.6) 8 (7.1) <0.001
$25,000-49,999 24 (26.2) 15 (13.3)
>$50,000 9 (9.8) 88 (77.9)
Unknown 6 (6.5) 2 (1.8)
Residential neighborhood Quartile 1: Least deprived 8 (8.7) 50 (44.3) <0.001
deprivation index Quartile 2 13 (14.1) 36 (31.9)
Quartile 3 27 (29.4) 23 (20.4)
Quartile 4: Most deprived 44 (47.8) 4 (3.5)

IGestational and prepregnancy combined.

BF, breastfeeding; PREVAIL, Pediatric Respiratory and Enteric Virus Acquisition and Immunogenesis Longitudinal.

causal and added into a full multiple regression model. In
the event that two highly correlated mediators met inclusion
criteria, the mediator with the higher percent mediation
effect was used. All potential mediators not initially iden-
tified for inclusion in the multiple regression model were
then added one at a time to the regression model to test its
effect on the disparity ratio. Statistically significant medi-
ators or mediators that altered the OR for Black race by

>10% were kept and a final “‘best fit”” regression model was
fit. Finally, each regression model was modified by adding
prenatal breastfeeding intention, EBF at 6 weeks, or both to
determine the effect of prenatal intention and exclusivity on
breastfeeding duration and meeting prenatal breastfeeding
goals. All analyses were performed using R Statistical
Software,* with mediation analysis performed using the
mediation package.>*
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FIG. 1. Conceptual model of the influence of structural
racism on breastfeeding intention and outcomes. SEP, so-
cioeconomic position.

For purposes of modeling, data were imputed for less than
5% of missing values for obesity or income data. Presence of
obesity was imputed based on maternal age, race, and De-
privation Index quartile. Income category was imputed using
the median income category of the subject’s Deprivation
Index quartile. Sensitivity analysis found no significant dif-
ferences in the results for any models using the imputed data.

Results
Study population

All 205 women included in this analysis were enrolled
from the same birth hospital-associated clinics and were
active participants in the PREVAIL cohort. Nevertheless,
Black mothers and White mothers differed in most of the
health, support, intentions, and socioeconomic factors mea-
sured (Table 1). Black mothers were younger (p<0.001),
more likely to be multiparous (p=0.026), hypertensive
(p=0.035), and to deliver a low birthweight infant
(<2,500 g, p=0.019) compared to White mothers. The 12
low birthweight infants in this study had a median hospital
stay of 4 days, which did not differ by maternal race
(p=0.30). Obesity was greater in Black mothers than in
White mothers (66% versus 29%, p<0.001), though both
groups had similar prevalence of diabetes (17%) and Ce-
sarean section delivery (38%).

While enrollment was evenly split between study hospi-
tals, mothers delivering at the Baby-Friendly-certified public
hospital, UCMC, were more likely to be Black (69%), pub-
licly insured (67%), and have an income below $50,000/year
(66%, all p<0.001). Black mothers reported work outside of
the home before 6 weeks postpartum more often than White
mothers, but only 15% of all mothers met this criterion,
which did not reach statistical significance (OR 1.8,
p=0.220). Black mothers were 17 times more likely to be
single or divorced (p <0.001) and to have not completed any
studies past high school (p <0.001). Only about half of Black
and White mothers reported to have received breastfeeding
counseling during pregnancy, with no significant difference
by race.

Socioeconomic position differed profoundly between
Black and White mothers. Annual household income below
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$50,000 was reported by 84% of Black mothers but only 20%
of White mothers (p<0.001). Health insurance type was
public for 97% of Black mothers but only 19% of White
mothers (p <0.001). Black mothers were far more likely than
White mothers to be living in the most socioeconomically
deprived (quartile 4) neighborhoods (48% versus 4%,
p<0.001) and far less likely to be living in the least deprived
(quartile 1) neighborhoods (9% versus 44%, p <0.001).

Breastfeeding patterns. Breastfeeding intentions
(Table 1) differed between Black and White mothers, spe-
cifically, intention to ever breastfeed (p =0.014), intention to
breastfeed to 3 months (p=0.002), and intention to breast-
feed to 6 months (p=0.011). The breastfeeding outcomes for
Black and White mothers (Fig. 2) differed significantly at all
time points (p <0.001), with the percentage point disparity
being the smallest at the time of breastfeeding initiation and
worsening over time. The flow toward increasing exclusive
formula feeding was found most dramatically in Black
mothers. The Sankey diagram transitions between visits in-
dicate that mothers typically transition from exclusive to
partial breastfeeding and then to exclusive formula feeding,
and that the transition to exclusive formula feeding happens
more rapidly among Black mothers and low income White
mothers due to their lower EBF.

At week 6 postpartum, EBF was at its peak, yet exhibited a
45-percentage point disparity: 13% among Black mothers
and 58% among White mothers (p<0.001). Any breast-
feeding was also significantly (p <0.001) lower among Black
mothers when compared to White mothers at all time points.
Among Black mothers, breastfeeding initiation was reported
by 83%; continued breastfeeding was reported by 65% at the
week 6 visit, 46% at the month 4 visit; and 28% at the month 6
visit. Among White mothers, breastfeeding initiation was
reported by 92%; continued breastfeeding was reported by
88% at the week 6 visit, 74% at the month 4 visit; and 66% at
the month 6 visit.

In addition to being less likely to intend breastfeeding and
to have lower EBF and breastfeeding duration, Black mothers
were less likely to be able to meet their own breastfeeding
goals. For example, of the 41 Black mothers and 71 White
mothers who indicated the intention to breastfeed to at least 6
months, only 12 (29%) Black mothers compared to 57 (80%)
White mothers met their prenatal goal (p <0.001).

Mediation analysis

We found a number of factors, including breastfeeding
intention, support, health, and socioeconomic position vari-
ables, to be potential mediators of the Black-White disparity
ratio for our primary outcomes (Table 2). In relation to EBF
at 6 weeks, the strongest mediators were socioeconomic
position factors; the percent of disparity explained ranged
from 45% to 72% for maternal education, private versus
public insurance, and household income. Individual variables
that each explained 14-19% of the Black-White disparity in
EBF at 6 weeks included breastfeeding intention, and
support-related variables (delivery hospital being Baby-
Friendly or not, and being married or part of an unmarried
couple). Delivery of a low birthweight infant explained 10%
of the disparity, and maternal history of hypertension ex-
plained 6% of the disparity in EBF at 6 weeks.
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TABLE 2. POTENTIAL MEDIATORS OF BLACK-WHITE DISPARITY IDENTIFIED FROM LOGISTIC REGRESSION MODELS

Met 6 months intention

EBF at 6 weeks, n=205  BF at 6 months, n=205 to BF, n=112*%

Type of

factor Potential mediator ACME® Effect,® P ACME Effect, % P ACME  Effect, % p
Intention BF initiation -0.07 15.9 0.01 —0.063 16.9 0.006 — — —
Intention BF to 3 months —-0.062 13.9 0.004 —0.071 18.9 0.01 — — —
Intention BF to 6 months —0.008 16.0 0.05 —0.053 16.6 0.04 — — —
Support Baby Friendly Hospital —0.062 13.5 0.036 —0.050 13.1 0.098 0.013 -2.6 0.73
Support Married/part of a couple -0.076 16.6 0.11  -0.022 6.0 0.55 —-0.0056 1.1 0.91
Health  Hypertension —-0.028 6.1 0.060 —0.016 43 0.080 —0.005 1.1 0.45
Health  Obesity —-0.013 2.9 0.630 —0.083 21.7 0.006 —0.12 229 0.020
Health  Low birthweight —0.043 9.5 0.016 —0.018 4.8 0.086 —0.056 111 <0.001
SEP >HS education —0.213 459 <0.001 —-0.213 424 0.002 -0.038 7.4 0.650
SEP Private insurance -0.32 71.5 <0.001 —-0.368 914 <0.001 -0.16 31.0 0.390
SEP Income <$50,000/year  —0.215 46.0 <0.001 —0.215 56.5 <0.001 -0.072 14.1 0.330

Bold value indicates p <0.05.

“Includes only the 112 subjects who prenatally indicated an intention to breastfeed at least 6 months.

®The ACME represents the average difference in the regression coefficient for race due to the presence of the mediating variable.
“Effect represents the percentage of the race effect that is mediated by the presence of the mediating variable.

ACME, average causal mediation effect; BF, breastfeeding; EBF, exclusive breastfeeding; HS, high school; SEP, socioeconomic

position.

In relation to any breastfeeding at 6 months, we again
found socioeconomic position factors to have the largest
mediating influence, greater than 40%—maternal education,
private versus public insurance, and household income. The
other major mediator of breastfeeding to 6 months was ma-
ternal obesity, which explained 22% of the Black-White
breastfeeding disparity, while breastfeeding intention and
delivery at the Baby-Friendly hospital each explained 13—
19% of the Black-White breastfeeding disparity. Maternal
hypertension and having a low birthweight infant each ex-
plained 4-5% of racial disparity in any breastfeeding at 6
months. Finally, in relation to mothers meeting their own
intention to breastfeed to 6 months, the only significant me-
diating factors were maternal obesity, which explained 23%
of the Black-White disparity, and delivery of a low birth-
weight infant, which explained 11% of the Black-White
disparity.

In crude logistic regression models, the Black-White
disparity ratio was extremely strong, indicating that Black
mothers were 9 to 10 times less likely to exclusively
breastfeed to 6 weeks, continue any breastfeeding to 6
months, or meet their own goal to breastfeed for 6 months
(p<0.001, model 1, Table 3). However, in multiple logistic
regression models that included the potential mediators
listed in Table 2, the Black-White disparity ratio was less-
ened and no longer statistically significant (models 2 and 3,
Table 3). The primary mediators of EBF at 6 weeks were
socioeconomic position factors (maternal education and
private versus public insurance), maternal hypertension, and
breastfeeding intention to 3 months. In multiple logistic
regression models of any BF at 6 months and meeting the
prenatal 6 month BF intention (model 2, Table 3), private
versus public insurance and obesity remained significant
mediators. Once EBF to 6 weeks and intention variables
were added to these models (model 3, Table 3), only obesity
remained a significant predictor. Two factors that were
found to be significant mediators in the univariate mediation
analyses (Table 2), did not remain in multiple logistic re-
gression models (Table 3); in some cases this might have

been due to statistical collinearity with other factors (Baby
Friendly Hospital) or insufficient numbers to support mul-
tiple regression (low birthweight).

Discussion

Black women continue to have the lowest rates of breast-
feeding in the United States, compared with women from all
other racial/ethnic groups. Although breastfeeding rates
continue to improve, the disparity in breastfeeding among
Black women has continued for decades.* The PREVAIL
birth cohort includes infants born in 2017 and 2018 in
Cincinnati, Ohio. In the analysis of this cohort, we used a
longitudinal approach to compare breastfeeding patterns
of non-Hispanic Black and White women from birth to
6 months, and we considered a number of factors involved in
breastfeeding intention and support, maternal—infant health,
and socioeconomic position as potential mediating or ex-
planatory factors.

In our cohort, breastfeeding initiation was 83% in Black
women, and 92% in White women, a modest disparity of 9
percentage points, but a rapid drop-off in breastfeeding was
observed: Only 28% of Black mothers compared to 65% of
white mothers continued breastfeeding to 6 months, a dis-
parity of 37 percentage points. And, at 6 weeks of infant age,
EBF was reported by only 13% of Black women, compared to
58% of White women, a disparity of 45 percentage points.

Intention to breastfeed follows a similar pattern to actual
breastfeeding behavior. The racial disparity in intention to
ever breastfeed is only 11 percentage points, whereas the
disparity in intention to breastfeed to 6 months is larger, 18
percentage points (Table 1). While for Black women, inten-
tion to breastfeed to 6 months far exceeded the practice of
breastfeeding at 6 months, for White women, there was only a
small gap between intention and practice. It is a disturbing
disparity that Black women face persistent barriers in meet-
ing their own goals for breastfeeding duration.

Measures of socioeconomic position—maternal educa-
tion, public/private insurance, household income, or the
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TABLE 3. CRUDE AND BEST FIT MULTIPLE LOGISTIC REGRESSION MODELS

Met 6 months intention

EBF at 6 weeks, n=205 BF at 6 months, n=205 to BF, n=112

Factors OR 95% CI P OR 95% CI p OR 95% CI p
Model 1: Crude

Black-White 0.11 0.05-0.21 <0.001 0.19 0.10-0.35 <0.001 0.10 0.04-0.24 <0.001
Model 2: Multiple Regression Best fit

Black-White 0.89 0.26-3.36 0.860  1.53 0.48-5.26 0476 044 0.076-2.26 0.331

Married/part of a couple 1.49 0.50-4.41 0.464

Hypertension 0.40 0.15-1.00 0.054 0.69 0.29-1.59 0.394

Diabetes 0.52 0.14-1.87 0.218

C section 0.60 0.22-1.57 0.306

Obesity 0.80 0.37-1.77 0.570  0.32 0.15-0.66 0.002 0.36 0.12-0.92 0.033

Low birthweight 0.21 0.01-1.29 0.160

>HS education 344 1.27-943 0.015 2.01 0.76-5.27 0.155

Private insurance 4.09 1.27-14.00 0.019 5.82 1.93-19.51 0.002 4.04 0.71-21.19 0.096

Highest deprivation index 1.44 0.53-4.07 0.479

Intention to BF to 3 months

Intention to BF to 6 months

and EBF to 6 weeks EBF to 6 weeks

Model 3: Best fit model®

Black-White 0.88 0.24-3.53 0.855
Married/part of a couple 1.70  0.56-5.19 0.346
Hypertension 0.36 0.13-0.96 0.044
Diabetes

C section

Obesity 0.71 0.31-1.63 0.417
Low birthweight

>HS education 2.82  0.96-8.32 0.057
Private insurance 344 0.95-13.08 0.063
Highest deprivation index

EBF to 6 weeks

Intention to BF =3 months 5.52 2.43-13.35 <0.001

Intention to BF >6 months

1.88 0.45-8.51 0.393 0.68 0.09-5.05 0.703
1.00 0.35-2.81 1.0
0.33  0.06-1.58 0.182
0.82 0.25-2.61 0.741
0.18 0.07-0.46 <0.001 035 0.10-1.18 0.090
0.29 0.01-2.00 0.292
1.14 0.33-3.76 0.834
334 0.82-1448 -0.095 195 0.26-13.82 0.500
2.33 0.68-8.24 0.181
14.13 5.70-38.21 <0.001 21.67 6.57-89.16 <0.001
547 2.33-13.62 <0.001

“The model 3 best fit model includes the same variables as model 2, but with the addition of EBF to 6 weeks or intention variables, as

indicated for each column.
Bold text represents the significant values (p <0.05).

BF, breastfeeding; CI, confidence interval; EBF, exclusive breastfeeding; HS, high school; OR, odds ratio.

deprivation index of the mother’s neighborhood—strongly
mediated the Black-White disparity in breastfeeding out-
comes in our cohort. Our findings regarding the importance
of socioeconomic position are consistent with national data
analyzed by Li et al., who found that controlling for income
reduced the Black-White breastfeeding disparity.* Our
analysis differs by treating socioeconomic position factors
not as confounders, but as potential mediators of racial dis-
parity. Nevertheless, the relationship between race, income,
and breastfeeding is complex. Although sample size limits
inference, higher income alone did not appear to strongly
influence EBF among the 9 Black women when compared to
the 90 White women in the >$50,000 income bracket (Fig. 2).

Racial disparities in maternal health also mediated racial
disparity in breastfeeding outcomes: Greater frequency of
hypertension in Black mothers appeared to partially mediate
lower EBF at 6 weeks. Greater frequency of obesity in Black
mothers strongly mediated disparities in breastfeeding at 6
months. Breastfeeding intention also differed by race and
mattered for BF and EBF outcomes. Disparity in EBF at 6
weeks strongly influenced disparity in breastfeeding dura-

tion. Each of these factors interrelate in the complex causal
web that is systemic racism. For example, higher obesity and
hypertension in Black mothers also have underpinnings in
systemic racism.

Mediation modeling indicated that for some outcomes,
notably, breastfeeding at 6 months, the adjusted Black-White
disparity ratio was well above 1.0, suggesting that if socio-
economic position and maternal health were equalized,
breastfeeding durations might also equalize. However, for
other outcomes, notably, EBF at 6 weeks and mothers
meeting their own 6-month intention to breastfeed, the dis-
parity ratio, while no longer statistically significant after
adjusting for covariates, did not reach parity (OR=1.0),
suggesting that some of the racial difference remained un-
accounted for by the variables measured and the models used.

Qualitative studies involving Black mothers help provide
perspective. Based on focus groups conducted in Cincinnati,
McClain reported that low-income Black mothers had posi-
tive attitudes and intentions toward breastfeeding initiation
but were far less confident about breastfeeding at 3 and
6 months.'> Mothers frequently mentioned pumping and
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supplementing breast milk rather than exclusive feeding at
the breast as they anticipated returning to work and/or school.
Mention of pumping and supplement usage increased when
mothers were asked about EBF. An ethnographic study
conducted in northern California by Asiodu et al. reported
that while half of the mothers intended to exclusively
breastfeed, few mothers accomplished their goals due to life
barriers and stressors.'> While these qualitative studies sup-
port our findings, the question remains: What are the struc-
tural inequities in the lived experiences of Black mothers that
impedes BF, particularly EBF? Our current study is not de-
signed to address this important question, nor does it address
cultural issues such as attitudes toward the breast.

It is important to place our findings in context. Cincinnati
has an informal coalition of academics and advocates to ef-
fect improvement in breastfeeding outcomes, which includes
a regional quality improvement collaborative for improving
the Joint Commission Perinatal Core Measure 05 for exclu-
sive breast milk feedings. The forum provides an opportunity
for representatives from multiple facilities, including the two
study hospitals, to share ideas facilitating implementation of
evidence-based breastfeeding practices. These hospitals
participate in Ohio First Steps for Healthy Babies,'” a state-
wide breastfeeding initiative, which recognizes progress in
achieving the Ten Steps to Successful Breastfeeding through
one star for every two steps achieved.'® UCMC, the certified
Baby-Friendly Hospital in our study, met all Ten Steps and
thus achieved a five-star ranking in Ohio First Steps. This
achievement was enabled by UCMC’s active participation in
the CDC Best Fed Beginnings program. TCH, the other
hospital in our study, instead focused on achieving a three-
star ranking from the Ohio First Steps program in recognition
of its adherence to six of the Ten Steps.

Baby-Friendly hospital practices are known to signiﬁcantly
improve breastfeeding exclusivity and duration.*® While
racial disparities remain in maternal exposure to evidence-
based practices that support breastfeeding,'* a large study of 33
hospitals in the southern United States found that launching the
Baby-Friendly hospital program improved breastfeeding out-
comes overall and significantly reduced Black-White dis-
parities in breastfeeding.’® Similarly, we found a significant
mediation effect on reduced Black-White disparities in EBF at
6 weeks associated with delivery at the Baby-Friendly hospital,
but our cohort was limited in its ability to examine this ques-
tion. The certified Baby-Friendly Hospital in our study was also
the public hospital, and thus, correlated with race, insurance,
and income, causing the birth hospital to be lost from multi-
variable regression models due statistical collinearity.

Prior research has also identified returning to work before
3 months gostpartum as a predictor for early breastfeeding
cessation.”” While return to work at any time point was not a
significant predictor or mediator in our models, our analysis
was limited by sample size; we did identify a trend in our data
toward early return to work and reduced breastfeeding,
consistent with the literature.

Racial differences in breastfeeding initiation and support are
known to occur throughout the United States.>*'**° That we
did not find great racial differences in breastfeeding initiation
or support should be interpreted in light of our region’s con-
tinuing efforts to reach all women, particularly, low-income
Black mothers. For three consecutive years, co-authors on this
article and community groups have collaborated to host a re-
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gional conference to address racial inequities in breastfeeding
and infant mortality.>® Ongoing outreach efforts to Black
mothers in Cincinnati include a nonprofit organization,
Breastfeeding Outreach to Our Beautiful Sisters (BOOBS),39
an academic-community partnership, All Moms Empowered
to Nurse (AMEN),* and a reproductive justice project,
Queens Village/Cradle Cincinnati.*' Ongoing community ef-
forts of these groups have engaged Black women prenatally
and postnatally in a variety of ways, including social media
and peer support with educational sessions to increase
breastfeeding intention and initiation. The impact of these
initiatives is evident with continued growth of each program
and the increase in breastfeeding intention and initiation
among low-income Black women served by these pro-
grams.*®* Cincinnati is located within Hamilton County, and
data obtained from the county health department** indicates
that between 2015 and 2019, the increase in breastfeeding
initiation was greater for non-Hispanic Black mothers, 16
percentage points, compared to an increase of only 5 per-
centage points for non-Hispanic White mothers. We are en-
couraged that in Hamilton County, the 23 percentage points
Black-White disparity in breastfeeding initiation reported in
2015 declined to a 12 percentage points disparity by 2019. Our
experience suggests that community-based outreach, com-
bined with hospital-based programs, such as is being under-
taken in our region, can have impact and needs to be continued.

Our study cohort is representative of the mothers attending
the clinics from which we recruited, but it is not fully rep-
resentative of the Cincinnati (Hamilton County) population.
Per 2019 census estimates,43 27% of Hamilton County Black
families are below the poverty threshold (~ $26,000/year for
a family of four), while about twice as many Black mothers in
our cohort reported that level of household income. Con-
versely, 9% of the region’s White families meet poverty
criteria, close to the 7% of White families in our cohort who
reported that level of income. Since we found socioeconomic
position to be strongly associated with disparities in breast-
feeding, these differences by race between the Greater Cin-
cinnati population and our cohort may have inflated the crude
(unadjusted) estimates of race on outcomes. However, the
internal validity of our study remains, as does the importance
of our findings about socioeconomic position and other me-
diating factors. Our study did not investigate work-related
breastfeeding behaviors or barriers. Our study was also lim-
ited in measures of breastfeeding support, which included
only questions about delivery hospital and whether mothers
had received breastfeeding counseling in pregnancy. Fur-
thermore, this study included only 205 mothers, which lim-
ited our ability to look at subgroups, such as higher income
Black mothers. Nevertheless, the offset of these limitations
are the comprehensive sets of factors measured and the lon-
gitudinal view of breastfeeding obtained from this cohort of
study infants born in 2017-2018.

Conclusions

Our study of racial disparity in breastfeeding included a
range of influences and has several key findings. First, the
Black-White breastfeeding disparity is modest in initiation,
but increases over time, with significant and large differences
between races in exclusivity, duration, and the ability of
mothers to meet their own breastfeeding goals. Second, Black
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mothers are significantly disadvantaged in socioeconomic
position, which in turn contributes to racial disparities in
breastfeeding. Third, racial disparities in maternal health—
notably, obesity and hypertension—also appear to be key
drivers in racial disparities in breastfeeding and deserve
greater attention. Fourth, disparity in breastfeeding intention
mediated about 15-19% of the Black-White disparity in BF
in our cohort, supporting ongoing efforts to influence
breastfeeding intention. Fifth, the Black-White disparity in
EBF in turn contributes to disparity in breastfeeding duration.
Finally, not all racial disparity was explained by the factors
we measured.

Our findings support the notion that efforts to promote
breastfeeding among Black mothers are succeeding in Cin-
cinnati, similar to the U.S. overall, but more needs to be done.
Efforts should focus on reducing the underlying systemic
structural inequities that disproportionately affect Black
mothers and children, address maternal health disparities and
focus on increasing breastfeeding exclusivity and duration.
Greater attention to breastfeeding and the overall health of
Black mother—infant pairs should be a public health priority.
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