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ABSTRACT
Objective: Describe long-term breastfeeding initiation trends by prenatal Special Supplemental Nutrition
Program for Women, Infants, and Children (WIC) participation and race/ethnicity.
Design: Cross-sectional study of birth certificate data from 2009 to 2017 in 24 states that adopted the 2003
birth certificate revision by 2009.
Participants: Term births with hospital costs covered byMedicaid (N = 6,402,704).

Main Outcome Measures: Breastfeeding initiation.

Analysis: The descriptive characteristics of WIC participants and WIC-eligible nonparticipants were com-
pared by year and race/ethnicity using the chi-square test of independence or t tests. Adjusted breastfeeding

initiation prevalence was estimated using linear regression models with county fixed effects, controlling for

sociodemographic and obstetric/health factors. Trends were compared by WIC status overall and within

racial/ethnic groups. Differences and P values were assessed using interaction terms between WIC and year.
Results: Breastfeeding initiation increased for WIC participants and nonparticipants. Special Supplemental
Nutrition Program for Women, Infants, and Children participants had lower adjusted breastfeeding initiation

(2009: 69.0%; 2017: 78.5%) than nonparticipants (2009: 70.8%; 2017: 80.1%) (P < 0.001 per year). Breast-

feeding initiation increased more rapidly in WIC participants than in nonparticipants for non-Hispanic

Asian/Pacific Islander (21.4% and 8.6%, respectively; P < 0.001) and American Indian/Alaskan Native

(13.6% and 8.1%, respectively; P = 0.02)—narrowing the gap between WIC participants and nonpartici-

pants over time.
Conclusions and Implications: Annual birth certificate data provide detailed information for monitor-
ing trends and disparities in breastfeeding initiation by prenatal WIC status. These findings can inform

WIC and maternal child health program efforts to improve breastfeeding promotion for populations with

low-income and racial/ethnic groups.
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INTRODUCTION

Breastfeeding is associated with sig-
nificant short and long-term health
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benefits for both the mother (eg, re-
tained gestational weight gain, type
2 diabetes) and child (eg, infectious
morbidity, sudden infant death
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syndrome).1 Accordingly, breastfeed-
ing is considered a primary preven-
tion strategy for reducing infant
mortality in the US.1,2 Intention and
early attempts to breastfeed shape
the trajectory for increasing the pro-
portion of infants who are ever
breastfed in the US—a metric estab-
lished by Healthy People and Title V
Maternal Child Health Block Grant
national performance measure.3−5

Although the US exceeded the
Healthy People 2020 (HP2020) target
goal of 81.9% for this objective by
2014, substantial disparities exist by
race/ethnicity and socioeconomic
status. In 2018, non-Hispanic Black
women (75.5%) and women with
ehavior � Volume 55, Number 3, 2023
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income less than 100% of the federal
poverty level (FPL) (76.8%) had the
lowest rates of having ever breastfed
and remain well below the goal set
forth by HP2020.6,7 These discrepan-
cies have been attributed to a multi-
tude of social and structural barriers
to breastfeeding, such as racism in
the job setting, mode of delivery,
lack of social or provider support,
lack of access to information, and
limited access to maternity care prac-
tices to support breastfeeding.8−13

Coordinated national efforts to
address these barriers are critical for
ensuring support for a person’s deci-
sion to breastfeed and optimal infant
nutrition reaches all groups, espe-
cially those with lower breastfeeding
rates. Since 2010, breastfeeding ini-
tiatives have been prioritized at the
federal level through the 2011 US
Surgeon General’s Call to Action to
Support Breastfeeding and the Cen-
ters for Disease Control and Pre-
vention’s Winnable Battles.14,15

These activities encompassed many
levels of support: individuals and
families, communities, health care
facilities, employers, and research
and public health infrastructure. Also
passed in 2010, the Affordable Care
Act incorporated 2 provisions to pro-
mote breastfeeding: (1) requires in-
surers to provide coverage of
breastfeeding supplies and support
services, and (2) requires employers
of employees who are not exempt
from the Fair Labor Standards Act’s
overtime pay requirements and en-
courages employers of all nursing
mothers, regardless of their Fair
Labor Standards Act status, to pro-
vide reasonable break time and a
space to express breast milk begin-
ning on or after August 1, 2012.16,17

States that adopted the expanded
Medicaid coverage plan would also be
entitled to coverage consistent with
these provisions.

Alongside these efforts, the US
Department of Agriculture’s (USDA)
Special Supplemental Nutrition Program
for Women, Infants, and Children
(WIC) have been a cornerstone in
providing food and nutrition assis-
tance to support the health of moth-
ers and children living in low-
income households in the US. In
2007, the USDA updated rules gov-
erning WIC foods to increase
breastfeeding support and align food
packages more closely with nutrition
science guidelines.18 Specifically,
changes to promote breastfeeding
included revising food packages to
distinguish between full, partial, or
no breastfeeding and incentivizing
the full breastfeeding package to
include more food offerings and less
formula issuance overall. By October
2009, states had fully implemented
these changes—marking the most
comprehensive revision of WIC serv-
ices since 1980.

Despite these initiatives, studies
consistently show lower breastfeeding
rates among WIC participants than
WIC-eligible nonparticipants.19−21 As
the largest purchaser of infant formula
in the US, WIC has been criticized
for providing financial incentives
that promote the use of infant
formula.22,23 It has also been suggested
that disparities in breastfeeding by
WIC status may reflect the self-selec-
tion of infant formula users or more
sociodemographically disadvantaged
women into the program.24,25 Find-
ings on whether breastfeeding
improved for WIC participants after
the 2009 WIC food package revision
have beenmixed.26−31 However, inter-
pretation of these findings was limited
as they either evaluated only WIC
populations or short-term changes in
breastfeeding outcomes (ie, within
2 years of the revision). The study that
examined longer-term trends after the
2009 food package revision did not
detail specific trends by race/ethnic-
ity.20 This may, in part, be due to the
reliance on survey data with an insuffi-
cient sample size to assess more
detailed demographic subgroups.

In 2013, national data from the
2003 US standard birth certificate
became publicly available for data
years 2009 onward with new infor-
mation on breastfeeding initiation at
hospital discharge, prenatal WIC par-
ticipation, and source of payment for
the delivery.32 Birth certificate data
represent 100% of all registered
births in the US and provide rich
information on sociodemographic,
geographic, and obstetric health out-
comes, which may influence breast-
feeding patterns and trends and
women’s access to breastfeeding pro-
grams and initiatives.33 Therefore,
the objective of this study was to use
revised birth certificate data to
describe long-term (2009−2017)
trends in breastfeeding initiation by
WIC participation and race/ethnicity
among women who live in low-
income households, as indicated by
their infant’s birth being paid for by
Medicaid.
METHODS

Data Source and Study

Population

National birth certificate data
between 2009−2017 were examined.
These deidentified data are collected
annually and represent 100% of all
registered live births in the US.34

Data containing state and county-
level information on the place of
maternal residence must be reviewed
and approved by the National Center
for Health Statistics, Centers for Dis-
ease Control and Prevention.35 This
study was not considered human
subject research by the University of
Maryland, College Park Institutional
Review Board and consent is not
required for vital records data
collection.36

The analytic sample was restricted
to all term births in which the deliv-
ery was paid for by Medicaid and in
which states adopted the 2003 birth
certificate revision by January 1,
2009. Term deliveries were based on
the obstetric estimate (OE) of gesta-
tional age, defined as “the best
obstetric estimate of the infant’s ges-
tation in completed weeks based on
the birth attendant’s final estimate of
gestation.”37 This measure has been
shown to be reported with a high
degree of accuracy.33,38 These inclu-
sion criteria ensured that the study
population included: (1) births in
which the mother was eligible for
WIC services (ie, adjunctive eligibil-
ity for WIC via documentation of
Medicaid enrollment, regardless of
income level) and (2) that the gesta-
tional age of the pregnancy did not
determine enrollment into the WIC
program (ie, mothers with preterm
birth would have less time to enroll
into the program).

Data from 24 states were included
in the final analytic sample across all
years (Table 1). States with 2017 Med-
icaid thresholds higher or lower than



Table 1. Twenty-four States Included in the Final Analytic Sample and Cor-

responding Medicaid Income Eligibility Thresholds for Pregnant
Women in 2017

State Medicaid Income Eligibility (% Federal Poverty Level)

Colorado 265
Florida 196

Idaho 138a

Indiana 213
Iowa 380

Kansas 171a

Kentucky 200
Montana 162a

Nebraska 202
New Hampshire 201
New Mexico 255

New York 223
North Dakota 152a

Ohio 205
Oregon 190

Pennsylvania 220
South Carolina 199
South Dakota 138a

Tennessee 255
Texas 207
Utah 144a

Vermont 213
Washington 198
Wyoming 159a

aIndicates the states in which the Medicaid income eligibility threshold fell below
the US Department of Agriculture’s Special Supplemental Nutrition Program for
Women, Infants, and Children income eligibility threshold of 185% of the federal
poverty level.
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WIC income eligibility (185% FPL)
remained higher or lower through-
out the study period. Four states had
revised their birth certificates but
were excluded because they had not
adopted the standard version of the
breastfeeding measure (California) or
had at least 1 year of data flagged for
data quality concerns on key varia-
bles between 2009-2017 (Georgia,
Michigan, and Delaware). Detailed
information on birth certificate revi-
sions was described elsewhere.33,34

Study Measures

Breastfeeding initiation was deter-
mined from a birth certificate data
item (Is the infant being breastfed
at discharge?), for which guidelines
stipulate this information should be
extracted from medical records. Es-
timates from the birth certificate
are comparable to the National
Immunization Survey (83.4% and
84.1% in 2017) used to monitor
trends in ever breastfed by Healthy
People.39 Participation in WIC was
self-reported by the mother on the
basis of her response to a survey
question (Did you receive WIC food
for yourself because you were preg-
nant with this child?). The reliabil-
ity of birth certificate information
on breastfeeding (k = 0.72) and WIC
status (k = 0.81) was good compared
with the Pregnancy Risk Assessment
Monitoring Survey data.40 Race and
ethnicity categories are as follows:
Hispanic and non-Hispanic Ameri-
can Indian/Alaskan Native, Black or
African American, Asian/Pacific
Islander, and White. The imple-
mentation of race/ethnicity ques-
tions and categories can vary by
state, but race/ethnicity and other
sociodemographic characteristics
are recommended to be self-col-
lected from a maternal worksheet
described elsewhere.41 One or more
race/ethnicity categories could be
selected.
Maternal sociodemographic and
health characteristics included mater-
nal age at birth, level of education,
marital status, prepregnancy body
mass index (BMI), smoking status 3
months before and during pregnancy,
the timing of prenatal care initiation,
and route of delivery (vaginal sponta-
neous, vaginal-assisted by forceps or
vacuum, and cesarean delivery). Pre-
natal care initiation was derived from
information on the date of the first
prenatal care visit and OE of gesta-
tional age. Body mass index was
derived from information collected
on height and prepregnancy weight.

Infant characteristics included
birth order, OE gestational age in
weeks (37-38 weeks or early term, 39-
40 weeks or full term, 41 weeks or
late term, and > 42 weeks or post
term), birthweight, admission to the
neonatal intensive care unit (NICU)
or infant transferred to another hos-
pital, and sex. Infant sex refers to the
sex (male/female) assigned on the
birth certificate at the time of birth.

Statistical Analyses

Maternal and infant characteristics
were examined by prenatal WIC par-
ticipation status for 2009 and 2017
and across racial/ethnic demographic
groups. Differences in characteristics
by year or race were assessed using
the chi-square test of independence
or t tests for categorical or continu-
ous variables. An unadjusted breast-
feeding initiation prevalence was
tabulated over data years by race/eth-
nicity and prenatal WIC status to
examine trends. Percentage change
in breastfeeding initiation prevalence
between 2017 and 2009 was com-
puted for prenatal WIC participants
and eligible non-WIC participants.

To account for known differences
between WIC participants and non-
participants and local variation in
breastfeeding programs, predicted
probabilities and absolute change
between 2017 and 2009 were esti-
mated from linear probability models
(LPM) with county-specific fixed ef-
fects overall and within each racial/
ethnic group. The use of LPM is an
alternative approach for obtaining
average marginal effect estimates,
which are less computationally
intensive and produce results similar
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to other generalized linear models
when the sample size is large.42 Mod-
els were adjusted for maternal socio-
demographic and maternal and
infant health characteristics, which
included maternal age, marital sta-
tus, educational level, birth order,
the timing of prenatal care initiation,
prepregnancy BMI, smoking, route of
delivery, birthweight, NICU admis-
sion, and infant sex. Changes over
time in predicted probabilities of
breastfeeding initiation were exam-
ined. An interaction term was
included to assess differences in lin-
ear trends per year by WIC status.
Differences in WIC status per year
were compared using the b coeffi-
cient and t test from the LPM model
fit for each year. A 2-sided P < 0.05
was considered statistically signifi-
cant. Sensitivity analyses compared
adjusted breastfeeding initiation
prevalence estimated from linear
regression, logistic regression, and
propensity score logistic regression
models using inverse probability
weighting to compare the robustness
of our findings to potential imbalan-
ces in covariates or choice of estima-
tion approach between WIC
participants and nonparticipants.
Comparison models were run with-
out county fixed effects to reduce the
computational complexity of the
models during estimation.

RESULTS

The distribution of maternal sociode-
mographic and health characteristics
changed for WIC participants and
nonparticipants between 2009 and
2017 among the analytic sample
(Table 2). Specifically, a higher propor-
tion of births were born to women at
older ages, at higher educational lev-
els, and married women in 2017 com-
pared with 2009. Prenatal care
initiation in the first trimester, BMI,
and NICU admission increased over
time, whereas preconception smoking
and first-born or term births decreased.
Route of delivery, birthweight distribu-
tions, and infant sex remained rela-
tively unchanged. All changes except
infant sex were significant.

The distribution of characteristics
varied by race/ethnicity, but the
patterns were generally similar
between WIC participants and
nonparticipants (Table 3). Non-His-
panic Asian/Pacific Islander women
were more likely to be older, married,
have higher education, and be under-
weight or have normal BMI than
other racial/ethnic groups. Non-His-
panic White women were more likely
to initiate prenatal care in the first
trimester and smoke during preg-
nancy, American Indian/Alaskan
Native women were more likely to
have had a second or higher order
birth and less likely to have a cesar-
ean delivery, and non-Hispanic Black
women were more likely to have a
low birth weight infant than other
racial/ethnic groups.

After accounting for various socio-
demographic, geographic, and health
characteristics that may influence
breastfeeding initiation, WIC partici-
pants had a lower adjusted prevalence
than WIC-eligible nonparticipants
but with a slightly higher increase in
breastfeeding initiation over time
(13.8% and 13.1%, respectively; P <
0.002) (Figure, A and Supplementary
Table 1). Trends in breastfeeding initi-
ation byWIC status varied when strat-
ified by race/ethnicity. This gap was
widest for non-Hispanic White
(Figure, B) and Asian/Pacific Islander
women (Figure, E) and narrowest
among non-Hispanic Black (Figure, C)
and Hispanic women (Figure, D).
Most notably, the gap between WIC
status was largest among Asian/Pacific
Islanders in 2009 but narrowed con-
siderably over time because of a
greater increase in breastfeeding initi-
ation within the WIC population
(21.4% change between 2009 and
2017) compared with nonparticipants
(8.6% change) (b coefficient for the
difference in change over time
between WIC participants and non-
participants = 1.02; P < 0.001) (Figure,
E and Supplementary Table 1). This
pattern was also observed for Ameri-
can Indian/Alaskan Native, but to a
lesser extent (WIC participants:
13.6% change in breastfeeding initia-
tion between 2009 and 2017, nonpar-
ticipants: 8.1% change) (b
coefficient = 0.32; P = 0.02) (Figure, F
and Supplementary Table 1). These
trends and patterns were similar, com-
paring unadjusted and adjusted esti-
mates except for WIC comparisons
overall, which showed slightly higher
increases in breastfeeding over time
among WIC participants than non-
participants in adjusted analyses (b
coefficient = 0.05; P < 0.002), but no
difference in unadjusted analyses (b
coefficient =�0.02; P = 0.25) (Supple-
mentary Table 1). In addition, sensi-
tivity analyses showed consistent
findings across modeling approaches
(Supplementary Table 2).

DISCUSSION

The prenatal period is a critical time
for establishing breastfeeding inten-
tions. Breastfeeding promotion ef-
forts during this time can potentially
increase both initiation and continu-
ation of breastfeeding. Increasing the
proportion of mothers who breast-
feed would result in improved health
for both the mother and child and
improved health care cost
savings.1,43 Several national efforts to
promote breastfeeding occurred
simultaneously between 2009 and
2017, including revisions of WIC
food packages for partially and fully
breastfeeding women and other local
initiatives.14−16,18 Although breast-
feeding initiation increased over
time for all groups, it remained lower
for WIC participants (78.5%) than in
eligible nonparticipants (81.4%; P <
0.001) in 2017 among women
enrolled in Medicaid. These estimates
were lower than breastfeeding initia-
tion among the overall US popula-
tion in 2017 (83.4%).44

Despite controlling for a number
of factors, including obstetric charac-
teristics and geographic variation
that may account for differences by
WIC, and the use of propensity score
methods, our finding of a persis-
tently lower prevalence of breast-
feeding initiation over time among
WIC participants, is consistent with
other literature examining national
trends by WIC status.19,20 Prior
research using National Immuniza-
tion Survey or the National Health
and Nutrition Examination Survey
data also showed that lower breast-
feeding initiation among WIC par-
ticipants compared with WIC-
eligible nonparticipants persisted
over time despite adjustment20 or
propensity score matching.29

Some researchers speculated that
these differences might be attributed
to the self-selection of women who



Table 2. Percent Distribution of Selected Maternal and Infant Characteristics by Prenatal WIC Status Among Medic-

aid Term Births: US Birth Certificate Data, 2009−2017

Total (%)
WIC Participants (%)a

WIC-eligible,
Nonparticipants (%)b

Maternal and Infant Characteristics 2009−2017 2009 2017 2009 2017

Maternal characteristics at the time of

birth
Maternal age at birth (y) N = 6,402,704 n = 568,258 n = 474,146 n = 149,050 n = 230,100

≤ 20 14.5 19.2 10.9 12.2 6.6

20−24 35.0 37.3 31.1 35.9 28.0
25−29 27.0 24.6 29.6 28.7 33.0
30−34 15.3 12.4 18.1 15.1 20.9
35−39 6.6 5.3 8.4 6.5 9.4

≥ 40 1.6 1.3 2.0 1.7 2.2
Maternal age at birth (y), mean § SD 25.7 § 5.7 24.6 § +5.6 27.6 § 6.0 25.7 § 5.6 26.4 § 5.8
Maternal race/ethnicity N = 6,402,704 n = 568,258 n = 474,146 n = 149,050 n = 230,100

Hispanic 34.3 34.2 35.9 23.7 26.4
Non-Hispanic Black 20.2 19.3 20.9 18.1 18.0
Non-Hispanic Asian/Pacific Islander 3.5 2.8 4.0 3.8 4.4

Non-Hispanic American Indian/Alaskan
Native

1.2 1.1 1.2 1.3 1.2

Non-Hispanic White 40.4 41.9 37.7 52.3 49.5

Otherc 0.5 0.5 0.4 0.7 0.4
Marital status N = 6,402,652 n = 568,258 n = 474,116 n = 149,050 n = 230,078

Not married 66.7 67.4 65.8 59.6 58.4
Married 33.3 32.6 34.2 40.4 41.6

Maternal educational attainment N = 6,373,496 n = 566,135 n = 472,006 n = 148,264 n = 228,871
No high school diploma or GED 28.9 33.9 25.1 26.1 18.8
High school diploma or GED 38.8 38.4 41.1 34.1 35.5

Some college 22.2 20.0 21.9 24.8 25.7
Bachelor’s degree or higher 10.1 7.7 11.9 15.0 20.0

Prenatal care initiation N = 6,227,459 n = 550,033 n = 462,327 n = 143,472 n = 224,029

First trimester 64.1 59.2 67.8 54.0 64.1
Second trimester 27.8 32.0 24.1 32.2 24.4
Third trimester or none 8.1 8.8 8.2 13.9 11.6

Prepregnancy body mass index N = 6,234,353 n = 553,065 n = 463,026 n = 144,237 n = 224,330

Underweight 4.5 4.9 4.0 5.2 4.3
Normal 41.2 44.2 38.3 48.5 42.7
Overweight 25.7 25.0 26.2 24.6 26.3

Obese 28.6 25.9 31.5 21.7 26.8
Smoking statusd N = 6,191,486 n = 490,039 n = 471,724 n = 132,160 n = 229,159

None 81.2 77.7 84.5 77.7 84.0

Prepregnancy smoking only 3.5 3.9 3.0 4.2 3.3
Smoked during pregnancy 15.3 18.4 12.5 18.1 12.8

Route of delivery N = 6,399,853 n = 567,912 n = 474,007 n = 148,973 n = 230, 029

Spontaneous vaginal 66.4 66.1 66.5 68.3 69.1
Assisted vaginal 3.3 3.9 2.9 3.6 2.8
Cesarean section 30.3 30.0 30.6 28.2 28.1

Infant characteristics at birth

Birth order N = 6,382,438 n = 565,812 n = 473,083 n = 148,229 n = 229,570
First-born 38.6 41.5 35.4 34.3 29.6
Second-born 29.0 28.6 29.2 30.4 31.5

Third-born 17.8 16.8 18.9 19.2 20.6
Fourth-born or higher 14.7 13.1 16.6 16.1 18.4

(continued)
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Table 2. (Continued)

Total (%)
WIC Participants (%)a

WIC-eligible,
Nonparticipants (%)b

Maternal and Infant Characteristics 2009−2017 2009 2017 2009 2017

Gestational week at birth N = 6,395,018 n = 567,412 n = 473,991 n = 148,623 n = 229,819
37−38 (early-term birth) 30.6 33.3 31.1 33.1 30.7

39−40 (mid-term birth) 62.7 59.5 62.7 59.4 62.6
41 (late-term birth) 6.2 6.6 5.9 6.8 6.3
≥ 42 (post-term birth) 0.4 0.6 0.3 0.7 0.4

Sex N = 6,402,704 n = 568,258 n = 474,146 n = 149,050 n = 230,100
Male 50.9 50.9 50.9 51.0 50.9
Female 49.1 49.1 49.2 49.0 49.1

Birthweight (g) N = 6,400,088 n = 568,088 n = 474,012 n = 148,985 n = 230,008
≤ 2,500 3.5 3.4 3.6 3.5 3.6
2,500−3,999 89.8 90.0 89.6 89.9 89.2

≥ 4,000 6.8 6.6 6.8 6.7 7.2
Birthweight (g), mean § SD 3,315 § 461 3,309 § 457 3,310 § 463 3,311 § 461 3,322 § 466
Admission to NICU or infant transferred N = 6,391,947 n = 568,187 n = 474,134 n = 149,041 n = 230,096
Yes 4.5 3.9 5.7 4.1 5.7

No 95.6 96.1 94.3 95.9 94.3

NICU indicates neonatal intensive care unit; WIC, Special Supplemental Nutrition Program for Women, Infants, and Children.
aMothers who self-reported participating in WIC during pregnancy; bWIC eligibility was based on havingMedicaid as the source
of delivery payment; cIncludes non-Hispanic > 1 race or Hispanic origin unknown or not stated; dIn the 3 mo before or during
pregnancy.
Note: All characteristics (except infant sex) were statistically significantly different (P < 0.001) between 2009 and 2017 within
each WIC group on the basis of a chi-square test of independence or t tests for categorical or continuous variables, respectively.
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enroll in WIC for the infant formula
benefit.24,25 Although our study
focused on women who enrolled in
WIC prenatally and before breast-
feeding, this selection factor may still
contribute to differences found in
our study, as women may preemp-
tively enroll in WIC with the inten-
tion to formula feed.45 In addition,
we cannot rule out that other unmea-
sured sociodemographic or program-
matic factors may also explain these
differences. Recent evidence, using
an instrumental variable approach,
suggests the potential for self-selec-
tion into WIC may explain some of
these differences.25

Overall, increases in breastfeeding
initiation over the study period con-
tributed to reducing racial/ethnic dis-
parities for bothWIC andWIC-eligible
nonparticipants. Non-Hispanic Black
women had the steepest increase in
breastfeeding initiation for both WIC
participants (22.3%) and nonpartici-
pants (24.1%). In contrast, the gap
betweenWIC status was largest among
Asian/Pacific Islanders in 2009 but nar-
rowed considerably over time because
of a larger increase in breastfeeding
within the WIC population (21.4%
change) compared with nonpartici-
pants (8.6% change). This pattern was
also observed for American Indian/
Alaskan Native subjects, but to a lesser
extent. A systematic review of targeted
breastfeeding interventions for specific
racial/ethnic groups found that policy
and community-level interventions
were most effective in improving
breastfeeding among women of color,
particularly when delivered through
WIC, health care facilities, or commu-
nity organizations.46 The USDA, WIC
state agencies, and WIC practitioners
have emphasized the need to develop
culturally-competent evidence-based
breastfeeding counseling and educa-
tion tailored to the needs of the
diverse population WIC serves and
have supported the development of
such efforts.47−50

This study made innovative use of
birth certificate data to understand
breastfeeding initiation changes over
time and how these patterns may vary
for specific populations of women liv-
ing in low-income households. They
also provide WIC and other maternal
and child health program staff
information to guide them in creating
more accurate and customized pro-
gram efforts to improve breastfeeding
initiation rates across diverse groups,
particularly groups that are underrep-
resented in breastfeeding statistics (eg,
American Indian/Alaskan Native and
Asian/Pacific Islander women living in
low-income households). Specifically,
the birth certificate data have several
advantages for examining breastfeed-
ing trends, including that they are col-
lected annually on all registered births
in the US and provide an essential
data source for monitoring key mater-
nal and infant health indicators
nationally. Its large sample size allows
for more detailed comparisons and
accounting for sociodemographic and
obstetric characteristics thatmay influ-
ence breastfeeding trends and dispar-
ities than is typically possible using
survey data, such as the National
Immunization Survey or the National
Health and Nutrition Examination
Survey.20,25 We restricted our analysis
to term births to remove any bias that
may arise because women with pre-
term births have less time to enroll in
WIC during the prenatal period. In



Table 3. Percent Distribution of Selected Maternal and Infant Characteristics by Race/Ethnicity Groups and Prenatal WIC Participation Among Medicaid

Term Births: US Birth Certificate Data, 2009−2017

WIC Participantsa WIC-eligible, Nonparticipantsb

Maternal and Infant
Characteristics Hispanic NH Black NH API NH AIAN NHWhite Hispanic NH Black NH API NH AIAN NHWhite

Total 1,639,624 964,788 167,301 55,478 1,927,272 401,592 284,166 69,293 20,960 841,786

Maternal characteristics at the
time of birth

Maternal age at birth (y)

≤ 20 15.7 14.9 3.2 16.3 14.3 11.1 10.1 2.5 11.9 7.3
20−24 31.9 35.9 19.6 35.5 38.5 31.9 34.7 16.6 34.7 31.8
25−29 25.9 26.3 36.2 26.7 27.5 29.1 30.3 33.0 30.0 32.6

30−34 16.6 14.9 26.2 14.4 13.5 17.7 16.4 29.3 16.1 19.0
35−39 8.0 6.4 11.8 6.0 5.1 8.3 6.8 15.0 5.9 7.6
≥ 40 1.9 1.6 3.0 1.2 1.2 2.0 1.7 3.8 1.3 1.8

Maternal age at birth (y),

mean § SD

25.8 § 6.1 25.3 § 5.8 28.6 § 5.4 25.1 § 5.6 25.0 § 5.4 26.3 § 5.8 26.0 § 5.6 29.5 § 5.5 25.6 § 5.5 26.7 § 5.4

Marital status
Not married 63.9 81.9 28.9 79.9 64.4 60.0 78.6 25.6 76.9 53.4

Married 36.1 18.2 71.1 20.1 35.6 40.0 21.4 74.4 23.1 46.7
Maternal educational attainment
No high school diploma or GED 40.2 23.3 32.4 31.0 21.7 34.8 21.6 19.3 27.9 14.8

High school diploma or GED 35.4 39.5 30.6 36.0 42.0 33.0 36.2 25.5 36.4 34.4
Some college 17.0 26.4 15.5 25.7 25.1 20.5 27.7 18.5 26.6 29.2
Bachelor’s degree or higher 7.5 10.8 21.6 7.4 11.1 11.7 14.4 36.7 9.2 21.6

Prenatal care initiation

First trimester 62.1 59.9 63.6 56.0 68.1 56.9 51.3 58.7 48.3 64.5
Second trimester 29.0 30.2 28.0 32.2 25.5 29.6 31.4 28.3 32.1 25.9
Third trimester or none 8.8 9.9 8.8 11.8 6.4 13.6 17.3 13.1 19.6 9.6

Prepregnancy body mass index
Underweight 3.2 3.8 11.1 2.6 4.7 3.4 3.8 9.6 2.5 5.4
Normal 41.3 36.5 60.4 32.8 43.5 42.6 38.5 59.0 35.4 48.7

Overweight 28.5 26.2 19.1 27.7 25.7 29.1 26.9 20.7 28.8 23.6
Obese 27.1 33.5 9.5 36.9 26.2 25.0 30.8 10.7 33.3 22.3

Smoking statusc

None 95.6 88.8 97.1 71.0 64.0 94.4 87.2 96.6 75.3 71.6
Prepregnancy smoking only 1.6 2.8 0.8 7.5 5.6 1.9 2.7 1.1 5.9 5.3
Smoked during pregnancy 2.8 8.4 2.1 21.6 30.4 3.7 10.1 2.3 18.9 23.1

Route of delivery

Spontaneous vaginal 67.1 64.5 65.4 70.8 66.7 68.7 66.8 65.0 73.1 69.5
Assisted vaginal 2.6 2.9 5.0 3.4 3.9 2.4 2.4 4.9 3.0 3.4
Cesarean section 30.4 32.6 29.6 25.8 29.3 28.9 30.8 30.1 23.9 27.2

(continued)
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Table 3. (Continued)

WIC Participantsa WIC-eligible, Nonparticipantsb

Maternal and Infant
Characteristics Hispanic NH Black NH API NH AIAN NHWhite Hispanic NH Black NH API NH AIAN NHWhite

Infant characteristics at birth
Birth order
First-born 35.8 39.6 41.0 34.3 40.3 30.5 26.4 39.4 26.0 32.8

Second-born 28.6 27.4 35.9 25.0 29.6 31.5 29.7 34.9 26.7 31.8
Third-born 19.6 16.9 15.1 17.8 17.0 21.1 21.1 16.2 20.9 19.6
Fourth-born or higher 16.0 16.1 8.1 23.0 13.0 17.0 22.7 9.5 26.4 15.8

Gestational week at birth
37−38 (early-term birth) 31.5 32.8 29.3 31.8 28.9 31.6 34.3 30.9 31.3 28.3
39−40 (term birth) 62.3 60.8 63.5 60.6 64.0 62.3 59.6 62.6 61.1 63.9

41 (late-term birth) 5.7 6.0 6.8 7.1 6.7 5.8 5.6 6.2 7.1 7.3
≥ 42 (post-term birth) 0.5 0.4 0.4 0.5 0.4 0.4 0.5 0.4 0.6 0.6

Sex
Male 50.7 50.8 51.4 50.4 51.1 50.8 50.8 51.5 50.6 51.2

Female 49.4 49.2 48.6 49.6 48.9 49.2 49.2 48.5 49.4 48.8
Birthweight (g)
≤ 2,500 2.7 5.1 3.5 2.6 3.3 2.8 5.3 3.7 2.7 3.0

2,500−3,999 90.5 90.4 91.3 86.5 88.8 90.6 90.4 91.2 87.4 88.5
≥ 4,000 6.8 4.4 5.2 10.9 8.0 6.5 4.3 5.1 9.9 8.5

Birthweight (g), mean § SD 3,334 § 448 3,211 § 453 3,267 § 441 3,413 § 488 3,346 § 469 3,326 § 447 3,202 § 453 3,260 § 444 3,395 § 481 3,365 § 469

Admission to NICU or infant
transferred
Yes 4.4 5.4 5.9 5.1 4.6 4.7 5.4 5.7 5.2 5.0

No 95.6 94.6 94.1 94.9 95.4 95.4 94.6 94.3 94.8 95.0

NICU indicates neonatal intensive care unit; WIC, Special Supplemental Nutrition Program for Women, Infants, and Children; NH, non-Hispanic; API, Asian and Pacific
Islander; AIAN, American Indian and Alaska Native.
aMothers who self-reported participating in WIC during pregnancy; bWIC eligibility was based on having Medicaid as the source of delivery payment; cIncludes non-His-
panic ≥ 1 race or Hispanic origin unknown or not stated.
Note: All characteristics (except infant sex) were statistically significantly different (P < 0.001) by race/ethnicity within each WIC group on the basis of a chi-square test of
independence or t tests for categorical or continuous variables, respectively. Missing or unknown values for each covariate were dropped when deriving percent distribu-
tions by race/ethnicity. Some distributions may exceed 100% because of rounding.
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Figure. Adjusted trends in breastfeeding initiation prevalence over time by Special Supplemental Nutrition Program

for Women, Infants, and Children (WIC) participation among Medicaid births: US birth certificate data, 2009−2017. A,
Overall; B, Non-Hispanic White; C, Non-Hispanic Black; D, Hispanic/Latina; E, Non-Hispanic Asian/Pacific Islander; F,
Non-Hispanic American Indian/Alaskan Native. The US Department of Agriculture’s WIC adjusted linear probability

models included an interaction between WIC status and year as well as adjustment for age, marital status, education,
prenatal care, parity, body mass index, cigarette use before and during pregnancy, method of delivery, infant sex,
birthweight, neonatal intensive care unit admission, and race/ethnicity (in the overall model or conditional on each

race/ethnicity group in the stratified models). All models included county-level fixed effects to account for maternal
residence. Differences in slopes between WIC participants and WIC-eligible nonparticipants (b) were compared by fit-
ting an interaction between WIC status and year (continuous) in linear probability models. A 2-sided P < 0.05 was con-

sidered statistically significant.
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addition, we assessed women who had
enrolled in WIC prenatally, which is
the period most amenable to interven-
tion efforts to promote breastfeeding
initiation and reduce barriers before
giving birth.

This study also has some notable
limitations. First, we did not have
information on household income or
other WIC eligibility criteria; there-
fore, we relied on Medicaid participa-
tion as a measure of WIC eligibility.
This resulted in excluding women
who were eligible or participated in
WIC and who did not also participate
inMedicaid, which may limit the gen-
eralizability of our findings.
Although barriers to Medicaid enroll-
ment persist,51−53 96% of births
between 2009−2017 were covered by
some form of health insurance. A fur-
ther comparison of WIC participa-
tion by insurance coverage shows
that Medicaid participants had the
highest WIC participation (75.4%)
compared with births covered by
other insurance coverages that were
excluded for this analysis (private
insurance: 15.7%; other types of
insurance: 48.3%; self-pay: 38.5%).
Similarly, 75% of births to WIC par-
ticipants were covered by Medicaid
compared with 19% of births to those
not on WIC. This is consistent with
other reports showing that 88.1% of
pregnant women covered byMedicaid
have incomes < 200% FPL.54 Taken
together, these suggest considerable
overlap in eligibility for both pro-
grams and income levels.

Women may have also been
excluded if they were presumptively
eligible for Medicaid but had not yet
enrolled by birth. Presumptive eligi-
bility is most often used to enroll
women early to receive prenatal care
and, thus, would likely have been
enrolled by birth. The impact of this
on WIC eligibility would vary by
state. In addition, Medicaid income
eligibility for pregnant women was
lower than income eligibility for
WIC services (185% of the FPL) in 7
states in our analytic sample (Idaho,
Kansas, Montana, North Dakota,
South Dakota, Utah, and Wyoming).
Although we could not capture all
mothers eligible for WIC services in
our analytic sample, limiting to those
whose births were covered by Medic-
aid ensures that we have a strong
comparison group of similarly eligi-
ble individuals. This limitation is
similar to other studies that only use
the income to determine WIC eligi-
bility, despite other criteria for WIC
eligibility that may exceed the
income criterion (ie, women who
participate in Medicaid, Supplemental
Nutrition Assistance Program, or Tem-
porary Assistance for Needy Families are
adjunctively eligible).20,29,55 A fur-
ther consideration during this period
is the expansion of Medicaid, which
may have increased the income lev-
els of those eligible for WIC in some
states, but national evidence shows
little change (1.7% in 2008 vs 1.8%
in 2016 of WIC participants with
income > 185% FPL).56,57 To account
for this variability between states and
over time, we adjusted for a number
of sociodemographic, health, and
geographic factors, but we cannot
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fully rule out the potential for
unmeasured confounding on eligibil-
ity and enrollment into WIC.

We also did not know the timing
of prenatal enrollment in WIC; those
in WIC longer could have been
exposed to more breastfeeding
counseling and education.58 Infor-
mation on the extent and type of
WIC interaction may have also been
useful in explaining variation in pat-
terns observed in our study, given
that prior research indicates that
women are more likely to initiate
breastfeeding when they perceived
that WIC recommended breastfeed-
ing only packages in the prenatal
period.59 Finally, our analysis was
descriptive and not designed to assess
the impact of breastfeeding pro-
grams, which would be difficult to
disentangle given the concurrent
implementation of several national
breastfeeding initiatives.

Although not a limitation of the
study per se, birth certificate data do
not contain information on breast-
feeding duration, only initiation.
Current, Healthy People 2030 breast-
feeding objectives focus on increas-
ing the proportion of infants who are
breastfed exclusively through 6
months and breastfed at all at 1 year
rather than breastfeeding initia-
tion.60 Although the general US pop-
ulation reached HP2020 goals for
breastfeeding initiation in 2014, this
is not the case for certain populations
living in low-income households.
Detailed information on patterns
and trends in initiation can further
our understanding of disparities in
breastfeeding duration.
IMPLICATIONS FOR

RESEARCH AND PRACTICE

A greater understanding of how socio-
demographic factors are related to
trends and patterns in breastfeeding
initiation is critical to improving
breastfeeding promotion efforts for
populations living in low-income
households and racial/ethnic groups.
These groups face greater barriers to
breastfeeding initiation and, for many,
have not yet reached the goals set
forth by HP2020. More rapid increases
in breastfeeding initiation among
Asian/Pacific Islander and American
Indian/Alaska Native WIC participants
are encouraging, but further research
is needed to understand the local pro-
grammatic variation that may explain
these longer-term trends and factors
that influence the effectiveness of
breastfeeding promotion strategies.

Annual birth certificate data pro-
vide an important data source for
monitoring current and future
changes in the magnitude and dispar-
ities in breastfeeding initiation by pre-
natal WIC status. These data can
illuminate changes in the characteris-
tics of birthing people over time, and
future linkages with outside data can
expand the range of variables
explored, particularly at the county
level, in which programs are often
administered. As all states adopted
the revised national birth certificate
with information on WIC participa-
tion in 2016, additional studies could
examine longer-term trends in breast-
feeding initiation in a broader range
of states and other demographic
groups. For example, a new set of rec-
ommendations to enhance breast-
feeding packages as outlined in 2017
by the National Academies of Scien-
ces, Engineering, and Medicine.61

This included changes in the package
for partially breastfeeding mothers to
encourage a longer breastfeeding
duration. Future research could take
advantage of this rich data set to
examine the relationship between
such programmatic changes to breast-
feeding and other health outcomes of
interest to nutrition and public
health, such as birth weight.
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