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Abstract

Objective: Disparities in U.S. breastfeeding rates persist among Black mothers according to birth country and
between Black and White mothers, necessitating further investigation of modifiable mediating factors to inform
interventions. This study seeks to examine the extent that social, maternal, infant factors and Theory of Planned
Behavior (TPB) domains (attitudes, perceived control, and subjective norms) mediate the association of ma-
ternal race/birth country and breastfeeding continuation.
Methods: A national cohort of 2,050 mothers self-identifying as U.S.-born non-Hispanic Black (n = 689),
foreign-born non-Hispanic Black (n = 139), and U.S.-born non-Hispanic White (n = 1,222) was analyzed. Using
logistic regression, associations of race/birth country and any/exclusive breastfeeding at 2–6 months were
examined. Structural equation modeling was used to determine whether social, maternal, and infant factors and
TPB domains mediate these relationships.
Results: 40.0% of U.S.-born Black, 82.2% of foreign-born Black, and 57.3% of U.S.-born White mothers
reported any breastfeeding at 2–6 months. Compared with U.S.-born Black mothers, odds of any breastfeeding
were sevenfold higher among foreign-born Black mothers (odds ratio [OR] = 7.04 95% confidence interval
[CI] = 4.80–10.31), which was explained partly by social/maternal/infant factors and TPB domains. Compared
with U.S.-born White mothers, any breastfeeding was lower (OR = 0.54, 95% CI = 0.40–0.73) among U.S.-born
Black mothers and higher (OR = 3.81, 95% CI = 2.48–5.87) among foreign-born Black mothers; these differ-
ences were also mediated by the aforementioned factors.
Conclusions: Among Black mothers in the United States, breastfeeding continuation varied substantially by
birth country. Promotion of interventions targeting positive attitudes, perceived control, and subjective norms
may reduce disparities among Black and between Black and White mothers.
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Introduction

Greater duration of breastfeeding is associated with
multiple health benefits for mother–infant dyads.1,2 In

the United States, while breastfeeding continuation beyond
2 months has increased over the past decade,3 non-Hispanic
Black mothers continue to have the lowest rates of breast-
feeding continuation at 6 months compared with all other

major racial/ethnic groups.4,5 Moreover, compared with non-
Hispanic White mothers, non-Hispanic Black mothers are
less likely to practice any breastfeeding at 3 months by 14.7
percentage points.6 Relatively few studies have examined
differences in breastfeeding within U.S. non-Hispanic Black
populations of mothers. For example, many existing studies
have not accounted for maternal birth country,3,4,7 despite
extant research showing that foreign-born Black mothers are
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much more likely than their U.S.-born counterparts to initi-
ate and continue breastfeeding.8–10 Combining U.S.- and
foreign-born Black mothers into a single group for investi-
gation of strategies to promote breastfeeding continuation
may be inappropriate. Reasons why breastfeeding continua-
tion differs by birth country among non-Hispanic Black
mothers has not been well studied.

Designing and implementing effective interventions that
reduce disparities in breastfeeding continuation among Black
mothers – whether U.S.-born or foreign-born – or those be-
tween Black and White mothers is critical to achieve health
equity. To do so, a deeper understanding of the mechanisms
by which such disparities in breastfeeding continuation occur
is needed. In addition to birth country, an array of social
factors (e.g., income and education), maternal factors (e.g.,
parity and age), and infant factors (e.g., birth weight) may
also influence breastfeeding continuation. Furthermore,
drivers of maternal decision-making to breastfeed include
attitudes (perceptions about a behavior), perceived behav-
ioral control (how much someone believes they have control
of the behavior, hereafter referred to as ‘‘perceived control’’),
and subjective norms (what someone believes others think
about whether they should engage in the behavior), reflected
by the domains of the Theory of Planned Behavior (TPB).11

The TPB is a well-established framework used to examine
health behaviors, including breastfeeding.11 The extent to
which TPB domains mediate the effect of race on U.S.
breastfeeding practices has not yet been studied. An inves-
tigation that comprehensively examines social, maternal, and
infant factors and TPB domains to identify mediators that
may serve as potential intervention targets is warranted.

In light of this knowledge gap, this study seeks to examine
whether and how social, maternal, and infant factors and TPB
domains mediate the association between maternal race and
birth country (being born within or outside of the United
States) and breastfeeding continuation at 2–6 months after
birth among U.S. mothers. Using a nationally representa-
tive sample, the study compared breastfeeding continuation
among non-Hispanic U.S.-born and foreign-born Black
mothers with non-Hispanic U.S.-born White mothers sepa-
rately, as well as examined differences between U.S.-born
Black and foreign-born Black mothers.

Materials and Methods

This study draws upon data from the Study of Attitudes
and Factors Effecting (SAFE) Infant Care Practices (Princi-
pal Investigator: M.J.C.), a survey of 3,279 mothers of infants
2–6 months of age conducted between 2011 and 2014 that
assessed maternal behaviors and advice received for several
infant care practices, including breastfeeding. Full details
about SAFE’s methodological and analytical approach have
been published elsewhere.12 In brief, SAFE used a stratified,
two-stage clustered design to recruit a nationally represen-
tative sample of mother–infant dyads. Mothers were eligible
for SAFE if they spoke English or Spanish, lived in the
United States, and would be serving as a caretaker for their
singleton infant at home between 2 and 6 months postpartum.
Hispanic and non-Hispanic Black mothers were oversampled.
Participants were recruited during their birth hospital stay
from 32 hospitals with ‡100 annual births. After signing
written consent, mothers completed a short enrollment survey

and a longer phone- or web-based survey at 2–6 months after
discharge. For this study, the 2,050 (62.5%) SAFE partici-
pants who self-identified as U.S.-born Black (n = 689),
foreign-born Black (n = 139), and U.S.-born White (n = 1,222)
were analyzed. In this article, breastfeeding people are re-
ferred to as mothers; however, it should be acknowledged that
people who breastfeed may be of any gender. Information
reported is intended to include people of all genders. All in-
stitutional review boards approved the study.

Main exposure variables

Race was categorized as non-Hispanic White or non-
Hispanic Black and birth country as United States versus
foreign-born (any non-U.S. country) per maternal self-report
in the hospital enrollment survey.

Main outcome measures: any and exclusive
breastfeeding at 2–6 months

Breastfeeding continuation was assessed with the SAFE
Study Follow-up Survey (2- to 6-month survey) question
stating: ‘‘Over the LAST 2 weeks, what has your baby been
drinking?’’ Responses included the following: only breast
milk; mostly breast milk; equally breast milk and formula;
only formula; and mostly formula. Survey responses of only
breast milk, mostly breast milk, equally breast milk and for-
mula, or mostly formula were categorized as ‘‘any breast-
feeding’’ and only breast milk as ‘‘exclusive breastfeeding.’’

Main mediators of interest

Mothers were considered the primary caretaker if the
mother reported that she and her partner cared for the baby
the most and second most (i.e., the mother or partner could
have been the primary or secondary caretaker). Employment
outside the home before giving birth; maternal education;
Special Supplemental Nutrition Program for Women, In-
fants, and Children (WIC) enrollment status; and use of
books or Internet as sources of infant care information were
considered social factors because these factors are potentially
modifiable targets of behavior change. Maternal age and
parity were considered maternal factors, and infant birth-
weight was considered an infant factor. The aforementioned
data were obtained in the hospital enrollment survey, except
for use of books or Internet as sources of information, which
were obtained at the 2- to 6-month survey.

The 3 TPB domains were accounted for by referring to
three respective SAFE 2- to 6-month survey questions with
7-point Likert scale response options ranging from 1
(Strongly disagree) to 7 (Strongly agree). Attitudes were
assessed with responses to the statement: ‘‘I think breast-
feeding would.’’ Responses included (1) be healthy for my
baby; (2) be healthy for me; (3) be pleasant for my baby; (4)
be pleasant for me; (5) be good for my baby; (6) be good for
me; (7) make my baby safer; (8) make my baby more com-
fortable; and (9) keep my baby from choking. The mean of
the responses was calculated, with a mean of £4 categorized
as ‘‘negative attitudes’’ and ‡5 as ‘‘positive attitudes.’’
Perceived control was assessed with responses to the
statement: ‘‘Choosing to breastfeed my baby is mostly up to
me.’’ Response options £4 were categorized as ‘‘negative
control’’ and response options ‡5 as ‘‘positive control.’’
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Subjective norms were assessed with responses to the
statement: ‘‘The people who are most important to me think
that I should breastfeed my baby.’’ Response options £4
were categorized as ‘‘negative norms’’ and response options
‡5 as ‘‘positive norms.’’

Analytic approach

First, descriptive statistics were assessed by examining
social, maternal, and infant factors and TPB domains, ac-
cording to race and birth country and to any/exclusive
breastfeeding. The SAFE survey’s stratified, two-stage
clustered sampling design was accounted for when calcu-
lating parameter estimates and standard errors. Data were
weighted to account for participant dropout and to reflect the
national-level distribution of maternal age and race. Next,
logistic regression was used to examine associations of race
and birth country as well as any/exclusive breastfeeding at
2–6 months, and direct and indirect relationships were
modeled using multiple logistic regression. In models of
foreign-born versus U.S.-born Black mothers, U.S.-born
Black was the reference group; in models of U.S.-Born
Black and foreign-born Black versus U.S.-born White, U.S.-
born White was the reference group.

For the mediation analysis, a conceptual framework was
first developed explaining the hypothesized relationship
between maternal race and birth country on breastfeeding
continuation, including the proposed mediators that may
serve as potential targets for interventions (Fig. 1). The
framework was based on existing literature describing as-
sociations between race, social, maternal, and infant fac-
tors, TPB domains, and measures of breastfeeding.13–16

Next, structural equation modeling was used to identify the
extent to which proposed mediators explained the rela-
tionship between maternal race/birth country and breast-
feeding continuation. Structural equation modeling is a
technique that combines factor analysis and multiple re-
gression analysis to study complex associations between
observed and latent variables.17,18 The approach allows for
the inclusion of multiple mediators in a single model, fa-

cilitating the examination of numerous explanatory steps.
Categories described previously in the descriptive analysis
are given in Table 1, with the exception of maternal age
(categorized as <25 vs. ‡25 years), education (categorized
as some college or less vs. college or more), and marital
status (categorized as married vs. not). Models were fit
including indirect and direct pathways, deriving final
models using backward elimination to drop nonsignificant
( p ‡ 0.05) pathways. As time after birth influences breast-
feeding duration, all models were adjusted for infant age at
the time of the survey.

Finally, when significant differences were found between
foreign-born Black compared with U.S.-born Black and
White mothers, differences among more granular categories
of foreign-born Black mothers, including African-born
Black, Haitian-born Black, and Jamaican-born Black, using
descriptive analysis only were explored. (The data lacked a
sufficient sample size to pursue structural equational mod-
eling analysis.) All analyses were conducted using SAS V9.4
and MPlus V7.31 statistical software packages.

Results

Overall, among the sample of 2,050 mothers, 1,222
(79.6%) were U.S.-born White, 689 (16.8%) were U.S.-born
Black and 139 (3.6%) were foreign-born Black. Social, ma-
ternal, and infant factors are presented according to maternal
race/birth country in Table 1. U.S.-born Black mothers were
less often married, delivered their infants at younger ages,
and had infants with lower birth weight, compared with U.S.-
born White and foreign-born Black mothers. U.S.-born White
mothers more often reported that they and their partners were
their infant’s primary caretakers, compared with U.S.-born
Black and foreign-born Black mothers. Regarding TPB do-
mains, rates of positive attitudes, perceived control, and
subjective norms were highest among foreign-born Black
mothers compared with both U.S.-born Black and U.S.-born
White mothers. Social, maternal, and infant factors are pre-
sented according to any/exclusive breastfeeding status in
Supplementary Table S1.

FIG. 1. Conceptual framework depicting mediation pathways between maternal race/birth country and breastfeeding
continuation. Color images are available online.
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Table 1. Mother–Infant Dyad Characteristics According to Maternal Race

and Birth Country (Weighted %)

Characteristic
Overall

(N = 2,050)
U.S.-born

White (N = 1,222)
U.S.-born

Black (N = 689)
Foreign-born

Black (N = 139)

Overall 2,050 1,222 (79.6%) 689 (16.8%) 139 (3.6%)
Social factors
Mother/partner served as primary caretakers 1,616 (84.6%) 1,093 (89.8%) 437 (64.5%) 86 (63.4%)
Employed outside the home before

giving birth
1,274 (63.6%) 806 (64.8%) 386 (58.6%) 82 (60.3%)

Marital status
Married 1,029 (59.4%) 827 (67.9%) 142 (21.6%) 60 (47.2%)
Never married 912 (35.7%) 337 (27.4%) 508 (73.0%) 67 (44.8%)
Sep./Div./widowed 104 (4.9%) 57 (4.7%) 36 (5.3%) 11 (8.0%)

Maternal education
Less than high school 175 (7.6%) 72 (6.2%) 86 (12.7%) 17 (13.0%)
High school or GED 501 (21.7%) 226 (19.1%) 225 (31.4%) 50 (33.0%)
Some college 711 (34.0%) 398 (32.9%) 276 (40.5%) 37 (28.6%)
College or more 652 (36.8%) 519 (41.8%) 98 (15.3%) 35 (25.4%)

Household income
<$20,000 681 (26.3%) 251 (20.1%) 363 (51.5%) 67 (46.4%)
$20,000–49,999 466 (22.2%) 256 (21.6%) 175 (24.3%) 35 (25.2%)
‡ $50,000 398 (22.2%) 292 (24.3%) 87 (13.7%) 19 (14.5%)
Unknown 505 (29.3%) 423 (33.9%) 64 (10.4%) 18 (13.9%)

Enrolled in WIC 1,092 (45.1%) 434 (36.2%) 552 (80.6%) 106 (76.5%)
Any smoking during pregnancy 372 (20.2%) 260 (22.1%) 111 (15.3%) 1 (0.7%)
Used books for infant care information 1,131 (59.5%) 784 (63.5%) 284 (43.5%) 63 (43.3%)
Used internet for infant care information 1,461 (76.3%) 983 (80.6%) 398 (60.1%) 80 (55.5%)
Maternal factors
Maternal age (years)

<20 163 (6.6%) 62 (5.2%) 92 (13.1%) 9 (6.6%)
20–29 1,159 (53.3%) 654 (51.8%) 442 (63.1%) 63 (42.2%)
30+ 728 (40.1%) 506 (43.0%) 155 (23.8%) 67 (51.2%)

Parity
1 818 (40.2%) 505 (40.8%) 258 (37.6%) 55 (39.1%)
2 683 (33.9%) 424 (34.6%) 211 (30.5%) 48 (33.9%)
3+ 545 (25.9%) 292 (24.6%) 217 (31.9%) 36 (27.0%)

Infant factors
Infant age at survey (weeks)

8–11 1,310 (66.6%) 864 (70.5%) 369 (51.2%) 77 (51.3%)
12–15 301 (14.6%) 167 (13.7%) 106 (17.1%) 28 (21.5%)
16–19 186 (8.2%) 85 (7.2%) 88 (12.7%) 13 (10.8%)
20+ 253 (10.6%) 106 (8.6%) 126 (19.0%) 21 (16.4%)

Sex
Male 1,035 (50.0%) 612 (49.6%) 347 (51.1%) 76 (54.1%)
Female 1,011 (50.0%) 608 (50.4%) 340 (48.9%) 63 (45.9%)

Birthweight (g)
<2500 141 (5.9%) 65 (5.0%) 66 (10.3%) 10 (5.5%)
‡2500 1,902 (94.1%) 1,154 (95.0%) 619 (89.7%) 129 (94.5%)

Theory of planned behavior domains
Attitudes

Positive 1,842 (89.7%) 1,093 (89.3%) 613 (89.4%) 136 (99.2%)
Negative 203 (10.3%) 126 (10.7%) 75 (10.6%) 2 (0.8%)

Perceived control
Positive 1,907 (92.9%) 1,125 (92.4%) 646 (94.3%) 136 (99.0%)
Negative 138 (7.1%) 94 (7.6%) 42 (5.7%) 2 (1.0%)

Subjective norms
Positive 1,331 (63.6%) 778 (63.0%) 431 (61.5%) 122 (86.0%)
Negative 715 (36.4%) 441 (37.0%) 257 (38.5%) 17 (14.0%)

GED, General Education Development; WIC, Special Supplemental Nutrition Program for Women, Infants, and Children.
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Prevalence and odds ratios of any/exclusive breastfeeding
at 2–6 months are reported according to maternal race/birth
country in Table 2. Any and exclusive breastfeeding,
respectively, were reported among 57.3% and 35.1% of U.S.-
born White mothers, 40.0% and 13.3% of U.S.-born Black
mothers, and 82.2% and 20.4% of foreign-born Black
mothers. Compared with U.S.-born Black mothers, odds of
any breastfeeding were sevenfold higher among foreign-born
Black mothers (odds ratio [OR] = 7.04, 95% confidence in-
terval [CI] = 4.80–10.31); this direct effect estimate remained
robust after accounting for possible mediators (OR = 5.02,
95% CI = 3.72–6.77). When comparing foreign-born Black to
U.S.-born White mothers, foreign-born Black mothers also
had higher odds of any breastfeeding (OR = 3.81, 95%
CI = 2.48–5.87), which increased slightly after accounting for
mediators (OR = 4.47, 95% CI = 3.16–6.31). In contrast,
when comparing U.S.-born Black to U.S.-born White moth-
ers, U.S.-born Black mothers had lower odds of any breast-
feeding (OR = 0.54, 95% CI = 0.40–0.73); however, after
accounting for mediators, this association was no longer
present (OR = 0.89, 95% CI = 0.65–1.21). Regarding exclu-
sive breastfeeding, U.S.-born Black mothers had lower odds
(OR = 0.32, 95% CI = 0.24–0.43) compared with U.S.-born
White mothers, and this result was similar after accounting
for mediators (OR = 0.56 95% CI = 0.40–0.79).

Results of the pathway analyses demonstrate the extent to
which identified mediators of interest explain the relationship
between maternal race/birth country and breastfeeding are
given in Figures 2 and 3 and Supplementary Table S2. The
association of higher any/exclusive breastfeeding among
foreign-born Black mothers compared with U.S.-born Black
mothers was explained in part by older maternal age, higher
education level, and positive TPB domains (Figs. 2a and 3a).
When comparing U.S.-born Black versus U.S.-born White
mothers, the association of lower any/exclusive breastfeed-
ing among U.S.-born Black mothers was accounted for by
several social, maternal, and infant factors and TPB domains

(Figs. 2b and 3b). In particular, U.S.-born Black mothers
were less likely to have social, maternal, and infant factors
(Table 1; Supplementary Tables S1 and S3) that were asso-
ciated with positive TPB domains and with any/exclusive
breastfeeding. Specifically, they had lower maternal age and
education, had infants with lower birthweight, were less
likely to themselves or their partners serve as primary care-
takers, and were more likely to be enrolled with WIC. Fur-
thermore, U.S.-born Black mothers had lower reported use of
books for infant care information, which was also associated
with less positive TPB domains and decreased breastfeeding
(Figs. 2b and 3b). Finally, when comparing foreign-born
Black to U.S.-born White mothers, some of the social factors
that were positively associated with breastfeeding and/or
positive TPB domains, such as maternal education, role of the
mother/partner as primary caretaker, and WIC enrollment
were found to be less likely among foreign-born Black
mothers. However, strong positive associations of mothers
identifying as foreign-born Black with positive TPB domains
and breastfeeding were found, independent of social, ma-
ternal, and infant factors (Figs. 2c and 3c).

More granular categories of associations among foreign-
born Black mothers are explored in Supplementary Table S3.
Among 139 foreign-born Black mothers, 42 were born in any
country in Africa, 47 were born in Haiti, 24 were born in
Jamaica and 26 were born elsewhere. Any and exclusive
breastfeeding occurred among 96.8% and 35.2% African-
born mothers, 71.2% and 11.1% of Haitian-born mothers, and
88.9% and 22.9% of Jamaican-born mothers, respectively.

Discussion

In a large, nationally representative cohort, foreign-born
Black mothers had greater odds of any and exclusive
breastfeeding continuation compared with U.S.-born Black
mothers. Whereas social and maternal factors and positive
TPB domains (attitudes, perceived control, and subjective

Table 2. Prevalence and Odds Ratios of Breastfeeding Continuation According

to Maternal Race/Birth Country

No breastfeeding Any breastfeeding Exclusive breastfeeding

Weighted % Weighted % Weighted %

Overall 963 (44.7%) 1,084 (55.3%) 563 (30.9%)
U.S.-born White 517 (42.7%) 0,704 (57.3%) 445 (35.1%)
U.S.-born Black 422 (60.0%) 0,266 (40.0%) 090 (13.3%)
Foreign-born Black 24 (17.8%) 0,114 (82.2%) 028 (20.4%)

Total effect
Direct effect

(after mediation) Total effect
Direct effect

(after mediation)

OR (95% CI) OR (95% CI)

Foreign-born Black
vs. U.S.-born Black (ref)

7.04 (4.80–10.31) 5.02 (3.72–6.77) 1.66 (0.86–3.21) 1.05 (0.54–2.06)

U.S.-born Black
vs. U.S.-born White (ref)

0.54 (0.40–0.73) 0.89 (0.65–1.21) 0.32 (0.24–0.43) 0.56 (0.40–0.79)

Foreign-born Black
vs. U.S.-born White (ref)

3.81 (2.48–5.87) 4.47 (3.16–6.31) 0.53 (0.25–1.09) 0.59 (0.27–1.28)

Values are controlled for sampling design and adjusted for infant age at survey.
CI, confidence interval; OR, odds ratio.
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FIG. 2. Associations of maternal race/birth country and any breastfeeding at 2–6 months are shown. Panel (a) shows
results of foreign-born Black versus US-born Black, panel (b) shows US-born Black versus US-born White and panel (c)
shows foreign-born Black versus US-born White. Black lines indicate positive and red lines indicate negative associations
( p < 0.05). Thickness of line indicates strength of the association. ORs reflecting significant values in the relationships
between both the predictor and mediator as well as mediator and outcome variables are presented. OR, odds ratio. Color
images are available online.
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FIG. 3. Associations of maternal race/birth country and exclusive breastfeeding at 2–6 months are shown. Panel (a) shows
results of foreign-born Black versus US-born Black, panel (b) shows US-born Black versus US-born White and panel (c) shows
foreign-born Black versus US-born White. Black lines indicate positive and red lines indicate negative associations ( p < 0.05).
Thickness of line indicates strength of the association. ORs reflecting significant values in the relationships between both the
predictor and mediator as well as mediator and outcome variables are presented. Color images are available online.
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norms) accounted for some of these effects, being born
outside the United States also contributed considerably to
this relationship as an independent predictor. Maternal age,
education, employment, WIC enrollment, use of books or
Internet for infant care information, infant birth weight, and
TPB domains contributed to disparities between U.S.-born
Black and U.S.-born White mothers. Implementation and
scale up of interventions that promote positive TPB domains
and that target social determinants of health (such as edu-
cation and employment) may foster racial equity in U.S.
breastfeeding.19

This analysis highlights that foreign-born status may be a
strong driver of breastfeeding continuation among Black
mothers in this sample, even after accounting for social,
maternal, and infant factors. For example, foreign-born and
U.S.-born Black mothers both had higher rates of WIC en-
rollment (a proxy for income) and lower levels of education
attainment compared with U.S.-born White mothers.
However, when accounting for these factors, foreign-born
Black mothers continued to have stronger associations of
positive attitudes toward and positive subjective norms
about breastfeeding than both U.S.-born Black and U.S.-
born White mothers. This corroborates research that ac-
ceptance of and support for breastfeeding as the normative
behavior in non-U.S. countries may be a strong driver of
breastfeeding continuation.2 Indeed, 23 non-U.S. countries
meet the World Health Organization recommendation for
rates of exclusive breastfeeding during the first 6 months of
life above 60%20—a figure substantially higher than that in
the United States.21

Persistence of disparities between Black and White
mothers in the U.S. are often attributed to differences in so-
cioeconomic status, employer support, access to breastfeed-
ing education, and maternal age.4 This study suggests that
additional factors, such as the TPB domains of attitudes,
perceived control, and subjective norms may be equally
important contributors to disparities between U.S.-born
Black and White mothers. These findings are consistent with
existing literature. A recent qualitative study conducted with
a group of U.S.-born Black mothers found that breastfeeding
was not a normative behavior and rarely, if ever, discussed
with family and friends (i.e., breastfeeding was not a sub-
jective norm).22 Study participants had negative attitudes
toward breastfeeding.22 When asked about historical impli-
cations of breastfeeding, Black mothers reported that forced
wet-nursing by slaves was symbolic of the lack of choice
Black mothers experienced, in contrast to mothers’ right to
choose formula feeding (i.e., historically, Black mothers had
limited control over feeding choice).22 Indeed, formula
feeding was viewed as normal, convenient, and natural.22

These findings suggest that changing subjective norms, such
that breastfeeding is viewed as a normal practice; promoting
positive attitudes about breastfeeding; and emphasizing
mothers’ choice and/or control over breastfeeding may help
improve breastfeeding continuation among some U.S. Black
mothers. These strategies targeting TPB domains should be
considered alongside differences in other characteristics de-
scribed previously.

Such strategies should be implemented within the context
of Black mothers’ experiences. Data demonstrate that Black
mothers are frequently subjected to discrimination in many
aspects of health care, including breastfeeding.23 Robinson

et al.23 found that health care providers’ implicit biases about
African American mothers’ breastfeeding outcomes were
associated with both fewer lactation support referrals and less
help when breastfeeding problems occurred among African
American mothers relative to their non-African American
counterparts. Differential treatment because of race has led to
medical mistrust among many African American and other
minority communities in the United States,24 and has likely
exacerbated racial disparities in breastfeeding. This point
emphasizes the importance of bias and the implementation of
equitable breastfeeding interventions.

This study highlights the importance of TPB domains in
the pathway toward breastfeeding continuation. The TPB
domains have served as targets for breastfeeding interven-
tions.11,14,25 For example, interventions using video education
have focused on changing attitudes and perceived control26;
interventions using group prenatal care have focused on
changing subjective norms.25 Chapman and Pérez-Escamilla25

summarized interventions associated with improved breast-
feeding outcomes among underrepresented minority groups.
Although these interventions did not necessarily explicitly
mention use of the TPB as a framework, many of the inter-
ventions often targeted TPB domains. Effective interven-
tions involving peer counseling or group prenatal care
during which the benefits of breastfeeding and strategies to
overcome typical barriers to breastfeeding were discussed
likely targeted TPB domains.25 Further investigation of
interventions like these and scale up of existing ones—as is
the case with breastfeeding peer counseling through the
WIC program25—are important next steps. In addition,
other experts4 suggest that interventions may capitalize on
changing attitudes, perceived control, and subjective norms
within family and friend social networks.

Although individual-level interventions focused on pro-
motion of TPB domains are important to promote racial
equity in U.S. breastfeeding, policy-level interventions are
also warranted.27 This study found that employment was
negatively associated with exclusive breastfeeding for U.S.-
born Black mothers. Stronger support for paid parental
leave and breastfeeding accommodations in the workplace
are needed, especially for low-income mothers in part-time
or service-based work environments, who are dispropor-
tionately Black.28–30 Increased accessibility to and training
for usage of high-quality breast pumps31 also reflects a
policy with the potential to augment individual-level in-
terventions to improve breastfeeding among Black mothers
in the United States.

This study reveals that WIC status was negatively asso-
ciated with TPB domains and breastfeeding continuation.
This is likely more a reflection of WIC being a proxy for low-
income status rather than inadequate breastfeeding support or
education by WIC.31 However, it must be acknowledged that
WIC enables many mothers to obtain infant formula.31

Furthermore, it was found that use of books for infant care
information was positively associated with positive TPB
domains, whereas Internet use was not. This finding may be
related to the fact that books may be more likely to con-
sistently communicate positive breastfeeding messages,
whereas there is easy access to both breastfeeding support
and anti-breastfeeding sentiment on the Internet. Anti-
breastfeeding sentiments could threaten positive breast-
feeding intentions and practices, particularly for mothers
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without professional or social support.32 Promotion of
credible, evidence-based sources of breastfeeding infor-
mation (Internet-based or otherwise) is needed.

Although this study has multiple strengths, such as the
inclusion of a nationally representative study sample and the
consideration of multiple potential mediators, the sample
was not large enough to enable examination of mothers by
specific birth country outside the United States. As such, the
results of the descriptive analysis examining birth country
(Supplementary Table S3) should be interpreted with cau-
tion. Nonetheless, even in light of the heterogeneous
foreign-born group, substantial differences in the main
outcome of interest between foreign-born and U.S.-born
mothers were found. Still, the results of this study should be
interpreted in light of additional limitations. First, data on
additional factors, such as prenatal care33 or mode of de-
livery,34 both of which have been shown to be associated
with maternal race and breastfeeding, were not collect-
ed.33,34 It is possible that these and other factors are asso-
ciated with breastfeeding continuation. Second, data were
derived from mothers’ reports, which may be subject to
social desirability bias. This may lead to an underestimation
of the prevalence of nonrecommended feeding practices.
Third, because mothers were recruited postpartum, prenatal
breastfeeding intention—a factor associated with breast-
feeding practices35—was not able to be assessed. Next,
‘exclusive breastfeeding’ was defined in this study as infants
having received only breast milk and no formula. The sur-
vey did not capture consumption of other liquids, such as
water or juice, or any solids. Therefore, the extent to which
‘‘exclusive breastfeeding’’ included only breast milk, as is
consistent with the World Health Organization definition of
exclusive breastfeeding,36 was unable to be ascertained.
Finally, mothers of infants who were still hospitalized at 2–6
months after birth were excluded, such that these findings
cannot be generalized to the very preterm infant population.

Conclusion

This study revealed that many potentially modifiable
factors explain disparities in breastfeeding continuation
among some Black communities and between some Black
and White communities in the United States. Promotion of
TPB domains may be a promising pathway to inform in-
terventions geared toward breastfeeding equity in the con-
text of consideration of the historical roots of racism and
anti-breastfeeding culture. Finally, robust research on
breastfeeding behaviors among foreign-born U.S. Black
mothers by birth country is needed.

Acknowledgments

The authors thank the study staff at the Boston University
Slone Epidemiology Center for coordinating data collection
from study sites and for all mothers’ follow-up. The authors
also thank the study staff at all 32 of the participating hos-
pitals for their role in data collection and mother enrollment.

Authors’ Contributions

C.B.S., and M.G.P. made substantial contributions to the
conception of the work, data interpretation, and co-wrote the
initial draft.

T.C.H. and S.M.K. made substantial contributions to data
analysis and data interpretation, and revised the article crit-
ically for important intellectual content.

M.J.C. made substantial contributions to the conception of
the work, data interpretation, and revised the article critically
for important intellectual content.

E.R.C, R.Y.M., A.L.K., and F.R.H. made substantial
contributions to data interpretations and revised the article
critically for important intellectual content.

All authors have approved the final draft of this article and
agree to be accountable for all aspects of the work.

Disclosure Statement

C.B.S. serves as a peer reviewer for the academic journals
Maternal-Child Nutrition and the American Society for Nu-
trition. These are volunteer positions.

M.G.P. serves on the research board of the Mother’s Milk
Bank Northeast and is the education chairperson for the
American Academy of Pediatrics Section on Breastfeeding.
These are volunteer positions.

A.L.K. is president-elect of the Academy of Breastfeeding
Medicine and on the executive committee of the American
Academy of Pediatrics Section on Breastfeeding. These are
volunteer positions.

The authors have no potential, perceived, or real conflicts
of interest to disclose.

Funding Information

This work was supported by funds from the National In-
stitute of Child Health and Human Development (NICHD)
grant U10 HD059207.

Supplementary Material

Supplementary Table S1
Supplementary Table S2
Supplementary Table S3

References

1. Victora CG, Bahl R, Barros AJ, et al. Breastfeeding in the
21st century: Epidemiology, mechanisms, and lifelong ef-
fect. Lancet 2016;387:475–490.

2. Rollins NC, Bhandari N, Hajeebhoy N, et al. Why invest,
and what it will take to improve breastfeeding practices?
Lancet 2016;387:491–504.

3. Li R, Perrine CG, Anstey EH, et al. Breastfeeding Trends
by Race/Ethnicity Among US Children Born From 2009 to
2015. JAMA Pediatr 2019;e193319.

4. Jones KM, Power ML, Queenan JT, et al. Racial and ethnic
disparities in breastfeeding. Breastfeed Med 2015;10:
186–196.

5. Centers for Disease Control and Prevention. Provisional
breastfeeding rates by socio-demographic factors, among
children born in 2007. 2007 [cited 2020 September 17];
Available at www.ncbi.nlm.nih.gov/books/NBK52681/
table/ratesof.t1/ (accessed September 17, 2020).

6. Beauregard JL, Hamner HC, Chen J, et al. Racial Dis-
parities in Breastfeeding Initiation and Duration Among
U.S. Infants Born in 2015. MMWR Morb Mortal Wkly Rep
2019;68:745–748.

7. Bai Y, Wunderlich SM, Fly AD. Predicting intentions
to continue exclusive breastfeeding for 6 months: A

148 SAFON ET AL.

http://www.ncbi.nlm.nih.gov/books/NBK52681/table/ratesof.t1/
http://www.ncbi.nlm.nih.gov/books/NBK52681/table/ratesof.t1/


comparison among racial/ethnic groups. Matern Child
Health J 2011;15:1257–1264.

8. Celi AC, Rich-Edwards JW, Richardson MK, et al. Im-
migration, race/ethnicity, and social and economic factors
as predictors of breastfeeding initiation. Arch Pediatr
Adolesc Med 2015;159:255–260.

9. Parker MG, Colson ER, Provini L, et al. Variation in safe
sleep and breastfeeding practices among non-Hispanic
black mothers in the United States according to birth
country. Acad Pediatr 2017;17:887–892.

10. Singh GK, Kogan MD, Dee DL. Nativity/immigrant status,
race/ethnicity, and socioeconomic determinants of breast-
feeding initiation and duration in the United States, 2003.
Pediatrics 2007;119 Suppl 1: S38–S46.

11. Boston University School of Public Health. Behavioral
Change Models. [cited 2020 September 14]; Available at
https://sphweb.bumc.bu.edu/otlt/mph-modules/sb/behavioral
changetheories/BehavioralChangeTheories_print.html (ac-
cessed September 14, 2020).

12. Eisenberg SR, Bair-Merritt MH, Colson ER, et al. Maternal
report of advice received for infant care. Pediatrics 2015;
136:e315–e322.

13. Heinig MJ, Follett JR, Ishii KD, et al. Barriers to compli-
ance with infant-feeding recommendations among low-
income women. J Hum Lact 2006;22:27–38.

14. Khoury AJ, Moazzem SW, Jarjoura CM, et al. Breast-
feeding initiation in low-income women: Role of attitudes,
support, and perceived control. Womens Health Issues
2005;15:64–72.

15. Dick MJ, Evans ML, Arthurs JB, et al. Predicting early
breastfeeding attrition. J Hum Lact 2002;18:21–28.

16. McMillan B, Conner M, Green J, et al. Using an extended
theory of planned behaviour to inform interventions aimed
at increasing breastfeeding uptake in primiparas experi-
encing material deprivation. Br J Health Psychol 2009;14:
379–403.

17. Beran TN, Violato C. Structural equation modeling in
medical research: A primer. BMC Res Notes 2010;3: 267.

18. Bollen KA. Structural Equations with Latent Variables.
New York, NY: Wiley, 1989.

19. Perez-Escamilla R, Sellen D. Equity in breastfeeding:
Where do we go from here? J Hum Lact 2015;31:12–14.

20. World Health Organization. Tracking progress for breast-
feeding policies and programmes: Global breastfeeding
scorecard 2017. 2017 [cited 2020 September 27]; Avail-
able at www.who.int/nutrition/publications/infantfeeding/
global-bf-scorecard-2017/en/ (accessed September 27, 2020).

21. Centers for Disease Control and Prevention. Breastfeeding
Report Card, United States, 2020. 2020 [cited 2020 Octo-
ber 8]; Available at www.cdc.gov/breastfeeding/data/
reportcard.htm (accessed October 8, 2020).

22. DeVane-Johnson A, Giscombe CW, Williams R, et al.
A Qualitative Study of Social, Cultural, and Historical In-
fluences on African American Women’s Infant-Feeding
Practices. J Perinat Educ 2018;27:71–85.

23. Robinson K, Fial A, Hanson L. Racism, Bias, and Dis-
crimination as Modifiable Barriers to Breastfeeding for
African American Women: A Scoping Review of the Lit-
erature. J Midwifery Womens Health 2019;64:734–742.

24. Smedley BD, Stith A, Nelson AR, editors. Unequal
Treatment: Confronting Racial and Ethnic Disparities in
Health Care. Washington, DC: Institute of Medicine, 2002.

25. Chapman DJ, Perez-Escamilla R. Breastfeeding among
minority women: Moving from risk factors to interventions.
Adv Nutr 2012;3:95–104.

26. Moon RY, Hauck FR, Colson ER, et al. The Effect of
Nursing Quality Improvement and Mobile Health Inter-
ventions on Infant Sleep Practices: A Randomized Clinical
Trial. JAMA 2017;318:351–359.

27. Perez-Escamilla R. Breastfeeding in the 21st century: How
we can make it work. Soc Sci Med 2020;244:112331.

28. National Partnership for Women and Families. Paid Family
and Medical Leave: A Racial Justice Issue – and Opportunity.
2018 [cited 2020 October 3]; Available at www.national
partnership.org/our-work/resources/economic-justice/paid-
leave/paid-family-and-medical-leave-racial-justice-issue-and-
opportunity.pdf (accessed October 8, 2020).

29. Lu MC, Kotelchuck M, Hogan V, et al. Closing the Black-
White gap in birth outcomes: A life-course approach. Ethn
Dis 2010;20(1 Suppl 2):S2-62-76.

30. Wilson V. African American women stand out as working
moms play a larger economic role in families. 2017 [cited
2020 October 3]; Available at www.epi.org/blog/african-
american-women-stand-out-as-working-moms-play-a-
larger-economic-role-in-families/ (accessed October 3,
2020).

31. Chen PG, Johnson LW, Rosenthal MS. Sources of educa-
tion about breastfeeding and breast pump use: What effect
do they have on breastfeeding duration? An analysis of the
Infant Feeding Practices Survey II. Matern Child Health J
2012;16:1421–1430.

32. Regan S, Brown A. Experiences of online breastfeeding
support: Support and reassurance versus judgement and
misinformation. Matern Child Nutr 2019;15:e12874.

33. Bonuck K, Stuebe A, Barnett J, et al. Effect of primary care
intervention on breastfeeding duration and intensity. Am J
Public Health 2014;104 Suppl 1:S119–S127.

34. Regan J, Thompson A, DeFranco E. The influence of mode
of delivery on breastfeeding initiation in women with a
prior cesarean delivery: A population-based study. Breast-
feed Med 2013;8:181–186.

35. Haughton J, Gregorio D, Perez-Escamilla R. Factors asso-
ciated with breastfeeding duration among Connecticut
Special Supplemental Nutrition Program for Women, In-
fants, and Children (WIC) participants. J Hum Lact 2010;
26:266–273.

36. World Health Organization. The World Health Organiza-
tion’s infant feeding recommendation. 2001 [cited 2020
December 1]; Available at www.who.int/nutrition/topics/
infantfeeding_recommendation/en/#:~:text=%22Exclusive
%20breastfeeding%22%20is%20defined%20as,vitamins
%2C%20minerals%20and%20medicines) (accessed De-
cember 1, 2020).

Address correspondence to:
Cara B. Safon, MPH

Department of Health Law, Policy, and Management
Boston University School of Public Health

715 Albany Street
Boston, MA 02215-1300

USA

E-mail: csafon@bu.edu

RACIAL DISPARITIES IN BREASTFEEDING CONTINUATION 149

https://sphweb.bumc.bu.edu/otlt/mph-modules/sb/behavioralchangetheories/BehavioralChangeTheories_print.html
https://sphweb.bumc.bu.edu/otlt/mph-modules/sb/behavioralchangetheories/BehavioralChangeTheories_print.html
http://www.who.int/nutrition/publications/infantfeeding/global-bf-scorecard-2017/en/
http://www.who.int/nutrition/publications/infantfeeding/global-bf-scorecard-2017/en/
http://www.cdc.gov/breastfeeding/data/reportcard.htm
http://www.cdc.gov/breastfeeding/data/reportcard.htm
http://www.nationalpartnership.org/our-work/resources/economic-justice/paid-leave/paid-family-and-medical-leave-racial-justice-issue-and-opportunity.pdf
http://www.nationalpartnership.org/our-work/resources/economic-justice/paid-leave/paid-family-and-medical-leave-racial-justice-issue-and-opportunity.pdf
http://www.nationalpartnership.org/our-work/resources/economic-justice/paid-leave/paid-family-and-medical-leave-racial-justice-issue-and-opportunity.pdf
http://www.nationalpartnership.org/our-work/resources/economic-justice/paid-leave/paid-family-and-medical-leave-racial-justice-issue-and-opportunity.pdf
http://www.epi.org/blog/african-american-women-stand-out-as-working-moms-play-a-larger-economic-role-in-families/
http://www.epi.org/blog/african-american-women-stand-out-as-working-moms-play-a-larger-economic-role-in-families/
http://www.epi.org/blog/african-american-women-stand-out-as-working-moms-play-a-larger-economic-role-in-families/
http://www.who.int/nutrition/topics/infantfeeding_recommendation/en/#:~:text=%22Exclusive%20breastfeeding%22%20is%20defined%20as,vitamins%2C%20minerals%20and%20medicines
http://www.who.int/nutrition/topics/infantfeeding_recommendation/en/#:~:text=%22Exclusive%20breastfeeding%22%20is%20defined%20as,vitamins%2C%20minerals%20and%20medicines
http://www.who.int/nutrition/topics/infantfeeding_recommendation/en/#:~:text=%22Exclusive%20breastfeeding%22%20is%20defined%20as,vitamins%2C%20minerals%20and%20medicines
http://www.who.int/nutrition/topics/infantfeeding_recommendation/en/#:~:text=%22Exclusive%20breastfeeding%22%20is%20defined%20as,vitamins%2C%20minerals%20and%20medicines

