PEDIATRICS

OFFICIAL JOURNAL OF THE AMERICAN ACADEMY OF PEDIATRICS

Mater nal Birthplace and Breastfeeding I nitiation Among Term and Preterm
Infants: A Statewide Assessment for M assachusetts
Anne Merewood, Daniel Brooks, Howard Bauchner, Lindsay MacAuley and Supriya
D. Mehta
Pediatrics 2006;118;1048-1054
DOI: 10.1542/peds.2005-2637

Thisinformation is current as of October 3, 2006

The online version of this article, along with updated information and services, is
located on the World Wide Web at:
http://www.pediatrics.org/cgi/content/full/118/4/e1048

PEDIATRICS isthe official journal of the American Academy of Pediatrics. A monthly
publication, it has been published continuously since 1948. PEDIATRICS is owned, published,
and trademarked by the American Academy of Pediatrics, 141 Northwest Point Boulevard, Elk
Grove Village, Illinois, 60007. Copyright © 2006 by the American Academy of Pediatrics. All
rights reserved. Print ISSN: 0031-4005. Online ISSN: 1098-4275.

American Academy of Pediatrics

DEDICATED TO THE HEALTH OF ALL CHILDREN"™

Downloaded from www.pediatrics.org at Boston Univ School of Medi on October 3, 2006


http://www.pediatrics.org/cgi/content/full/118/4/e1048
http://pediatrics.aappublications.org

ARTICLE

Maternal Birthplace and Breastfeeding Initiation
Among Term and Preterm Infants: A Statewide

Assessment for Massachusetts

Anne Merewood, MPH, IBCLC?, Daniel Brooks, DSc?, Howard Bauchner, MD?, Lindsay MacAuley, BA, MPH¢, Supriya D. Mehta, PhD, MHS¢

Departments of @Pediatrics and 9Emergency Medicine, Boston University School of Medicine, Boston, Massachusetts; °Department of Epidemiology, Boston University

School of Public Health, Boston, Massachusetts; “Breastfeeding Center, Boston Medical Center, Boston, Massachusetts

The authors have indicated they have no financial relationships relevant to this article to disclose.

ABSTRACT

OBJECTIVES. Among premature infants, formula feeding increases the risk for necro-
tizing enterocolitis, delayed brainstem maturation, decreased scoring on cognitive
and developmental tests, and delayed visual development. With this in mind,
many interventions are designed to increase breast milk consumption in preterm
infants. Breastfeeding initiation rates among US premature infants are not col-
lected nationally, however, and published data on breastfeeding rates in this
population are limited. In addition, national surveys calculate breastfeeding rates
among term infants according to maternal race/ethnicity, but maternal birthplace
is not recorded. This is likely to be important, because breastfeeding is the cultural
norm in the countries of origin for many non-US-born US residents. Massachu-
setts has a diverse racial/ethnic population, including many non-US-born women.
The goals of this study were to compare breastfeeding initiation rates among
preterm and term infants in Massachusetts in 2002 and to determine the effect of
maternal race/ethnicity and birthplace on breastfeeding initiation rates among
term and preterm infants.

METHODS. Massachusetts Community Health Information Profile, an online public
health database that was created by the Massachusetts Department of Public
Health, includes breastfeeding initiation data that are obtained from the electronic
birth certificate, which we used to compare breastfeeding rates among preterm and
term infants. Birth-linked demographics and data that also were accessed were
maternal age, race/ethnicity, birthplace, and health insurance (public or private)
as an indicator of socioeconomic status and infant’s gestational age. We assessed
the association between breastfeeding initiation and maternal birthplace, as well as
race/ethnicity and the other potential confounders, using logistic regression.

RESULTS. There were 80 624 births in Massachusetts in 2002, and 8.2% (6611) of
newborns had a gestational age <37 weeks. The state’s overall breastfeeding
initiation rate was 74.6%. We excluded records of mothers who were younger
than 15 years and older than 39 years, nonsingleton births, infants with a gesta-
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tional age <24 weeks and >42 weeks, and records with
missing data. Of the total births in Massachusetts, 67 884
(84%) met inclusion criteria for this study. Breastfeeding
initiation rates were lowest among preterm infants of
the youngest gestational ages. Breastfeeding initiation
was 76.8% among term infants born at 37 to 42 weeks,
70.1% among infants born at 32 to 36 weeks, and 62.9%
among infants born at 24 to 31 weeks. In univariate
analysis, among preterm infants, a lower proportion of
US-born black, Asian, and Hispanic mothers initiated
breastfeeding than US-born white mothers; non-US-
born black and non-US-born Hispanic mothers had the
highest breastfeeding initiation rates. Among term in-
fants, US-born black mothers had the lowest initiation
rates, and non-US-born black and non-US-born His-
panic mothers had the highest. In multivariate logistic
regression, however, after controlling for mother’s age,
race, birthplace, and insurance, US-born white mothers
were least likely to breastfeed either term or preterm
infants when compared with any other racial/ethnic
group, including US-born black mothers. The likelihood
that non-US-born Hispanic mothers would breastfeed
was almost 8 times greater than that for US-born white
mothers for a preterm infant and almost 10 times greater
for a term infant. In multivariate logistic regression anal-
ysis stratified by gestational age for both preterm and
term infants, older mothers and mothers with private
health insurance were most likely to breastfeed.

CONCLUSIONS. In Massachusetts, preterm infants were less
likely to receive breast milk than term infants, and the
likelihood of receiving breast milk was lowest among the
youngest preterm infants. In multivariate logistic regres-
sion, mothers who were born outside the United States
were more likely than US-born mothers to breastfeed
either term or preterm infants in all racial and ethnic
groups. In an unexpected finding, US-born white moth-
ers were less likely to breastfeed term or preterm infants
than US-born black mothers or mothers of any other
racial or ethnic group.

B REASTFEEDING IS THE optimal form of infant nutri-
tion.! Among premature infants, formula feeding
increases the risk for necrotizing enterocolitis,? delayed
brainstem maturation,®> decreased scoring on cognitive
and developmental tests,*7 sepsis,® and delayed visual
development.®!© With this in mind, many interventions
are designed to increase breast milk consumption among
preterm infants.!'-'¢ However, breastfeeding rates among
US preterm infants are not available; the national sur-
veys!718 that report annual breastfeeding rates do not
report gestational age. Although data are collected in
states where gestational age and breastfeeding are re-
corded on the birth certificate, published work is re-
stricted to a few small studies.’*2! One study reviewed
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151 charts of infants who were =34 weeks’ gestational
age and admitted to the NICU in a rural Illinois hospital
and found a breastfeeding initiation rate of 49.7%, with
no significant association with maternal race/ethnicity."
A study by Geraghty et al?*® examined breastfeeding rates
among term and preterm infants, but the research was
restricted to multiple births. In addition, although the
Centers for Disease Control and Prevention (CDC) Preg-
nancy Risk Assessment Monitoring System collects both
breastfeeding rates information?>?* and data on gesta-
tional age,?* we have not been able to identify any Preg-
nancy Risk Assessment Monitoring System—based stud-
ies that examined both together.

National surveys calculate breastfeeding rates among
term infants according to maternal race/ethnicity, but
maternal birthplace is not recorded. Maternal birthplace
likely is important because breastfeeding is the cultural
norm in the countries of origin for many non-US-born
US residents. The goals of this study were to compare
breastfeeding initiation rates among preterm and term
infants in Massachusetts in 2002 and to investigate the
role of maternal birthplace and race/ethnicity on breast-
feeding initiation.

METHODS
Massachusetts Community Health Information Profile
(MassCHIP)® is a public health database that was created
by the Massachusetts Department of Public Health and
provides online public access to 32 data sets on health
outcomes, program utilization, and demographic indica-
tors at the local community and statewide levels. We
created a custom report using the Massachusetts natality
(vital records) database, accessed through MassCHIP, for
2002, the most recent year available in 2005 when the
study began. Breastfeeding data in Massachusetts are
obtained from the mother by the birthing hospital dur-
ing the postpartum stay and entered into the electronic
birth certificate. Each hospital is responsible for creating
a protocol for obtaining these data. The birth certificate
question is, “Are you breastfeeding, or do you intend to
breastfeed? Yes or no.” The Massachusetts Department
of Public Health subsequently enters the birth certificate
data into the MassCHIP database (masschip.state.ma.us).
Birth-linked demographics and data also accessed
through MassCHIP were maternal age (categorized as
15-19, 20-29, or 30-39 years), race/ethnicity (catego-
rized as white/non-Hispanic, black/non-Hispanic, His-
panic, or Asian/Pacific Islander/non-Hispanic), maternal
birthplace (categorized as US-born [50 states; Washing-
ton, DC; and Puerto Rico] or non-US-born), health in-
surance (public or private) as an indicator of socioeco-
nomic status, and infant’s gestational age (GA;
categorized as 24-31, 32-36, or 37-42 weeks). Race/
ethnicity and birthplace were recoded into a single vari-
able for analysis. For creation of a data set with broad
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applicability, certain exclusions were made. We ex-
cluded mothers who were younger than 15 years (73)
and older than 39 years (3085), nonsingleton births
(3951), births to Native Americans (167), and infants
with a GA <24 weeks (182) and >42 weeks (21). Native
Americans were excluded because the number was too
small to analyze, and infants at extreme ends of the
gestational age range were excluded because of potential
medical complications that might affect breastfeeding.
We used health insurance as a marker for socioeconomic
status; therefore, we excluded insurance types that did
not clarify income (non-Medicaid/Medicare government
insurance [2090] and self-pay [471]). An additional
4064 records were excluded because 1 of the following
variables was missing: maternal age (176), insurance
status (1918), race (1530), or birthplace (93) or infant’s
GA (347). A total of 12 740 births (fewer than the sum
of the individual categories, because some exclusions fell
into >1 category) were excluded, leaving 67 884 births
for analysis.

Descriptive analysis included frequencies. We first as-
sessed breastfeeding initiation rates for preterm (24-36
weeks” GA) and term infants, overall, and stratified by
maternal factors (age, race/ethnicity/birthplace, and in-
surance). We then assessed the association between GA
(preterm 24-31 weeks, preterm 32-36 weeks, and
term), first on a univariate basis and then adjusted for all
other variables in the model. Finally, we used univariate
and multivariate logistic regression to assess the role of
maternal factors in predicting breastfeeding initiation.
Data were analyzed using Stata/SE 8.2 for Windows
(Stata Corp, College Station, TX).

RESULTS
On the basis of MassCHIP data for 2002, there were
80 624 births in Massachusetts; 8.2% (6611) of new-

borns had a gestational age <37 weeks, and the overall
breastfeeding initiation rate for Massachusetts in 2002
was 74.6%. Among the 67 884 births that met inclusion
for this analysis, the initiation rate was 76.4%. Preterm
infants with the youngest gestational ages breastfed the
least: breastfeeding initiation was 76.8% among term
infants (=37-42 weeks), 70.1% among infants who
were born at 32 to 36 weeks, and 62.9% among infants
who were born at 24 to 31 weeks. Demographic infor-
mation and breastfeeding initiation rates by gestational
age are presented in Table 1.

Among preterm infants, a lower proportion of US-
born blacks, Asian, and Hispanic mothers initiated
breastfeeding than US-born white mothers, whereas
non-US-born black and non-US-born Hispanic mothers
had the highest breastfeeding initiation rates (Table 2).
Among term infants, US-born black mothers had the
lowest initiation, followed closely by US-born white and
Hispanic mothers. Again, non-US-born black and non-
US-born Hispanic mothers had the highest initiation
rates for term infants. For both preterm and term in-
fants, breastfeeding initiation increased with increasing
maternal age and private insurance status.

In multivariate analysis (Table 3), controlling for
mother’s age, insurance, race, and birthplace, infants
who were born between 32 and 36 weeks had an ad-
justed odds ratio (AOR) of 0.73 (95% confidence inter-
val [CI]: 0.68-0.79) for breastfeeding compared with
term infants, and infants who were born between 24
and 31 weeks had an AOR of 0.53 (95% CI: 0.44-0.64).
Although US-born black mothers were least likely to
initiate breastfeeding in descriptive analysis and univar-
iate logistic regression, once maternal age, insurance
status, and gestational age were controlled for, US-born
black mothers were statistically significantly more likely

TABLE 1 Population Sample Breastfeeding and Maternal Factors Stratified According to GA
Young Preterm Older Preterm Term
(24-31 wk; (32-36 wk; (37-42 wk;
N = 534),n (%) N = 3367),n (%) N = 63 983), n (%)
Breastfeeding initiated 336 (62.9) 2361 (70.1) 49149 (76.8)
Maternal age, y
15-19 68(12.7) 300(8.9) 3603 (5.6)
20-29 204 (38.2) 1308 (38.9) 25050(39.2)
30-39 262 (49.1) 1759 (52.2) 35330(55.2)
Insurance status
Private 324(60.7) 2240 (66.5) 46 665 (72.9)
Public 210(39.3) 1127 (33.5) 17318(27.1)
Maternal race/ethnicity and birthplace
White, US born 285(53.4) 2092(62.1) 42480 (66.4)
White, non-US born 23(43) 190 (5.6) 4936 (7.7)
Asian, US born 3(0.6) 37(1.1) 438(0.7)
Asian, non—-US born 36(6.7) 204 (6.1) 4112 (6.4)
Black, US born 69(13) 225(6.7) 2410 (3.8)
Black, non-US born 30(5.6) 151(4.5) 2077 (3.3)
Hispanic, US born 58(11) 286 (8.0) 3905 (6.1)
Hispanic, non-US born 30(5.6) 200 (5.9) 3625 (5.7)
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TABLE2 Breastfeeding Initiation According to Maternal Factors, Stratified by GA

Younger Preterm Infants
(24-31 wk GA;

N = 534),

n (%) Breastfeeding

Term Infants
(37-42 weeks GA;
N = 63983),

n (%) Breastfeeding

Older Preterm Infants
(32-36 weeks GA;
N = 3367),

n (%) Breastfeeding

Maternal age, y

15-19 30(44.1)

20-29 128 (62.8)

30-39 178 (67.9)
Insurance status

Private 232(71.6)

Public 104 (49.5)
Maternal race/ethnicity and birthplace

White, US born 180 (63.2

)
73.9)
66.7)
61.1)
58.0)
)
)
)
)

White, non-US born (
(
(
(
(700
(
(
(

17
Asian, US born 2
Asian, non-US born 22
Black, US born 40
Black, non-US born 21
Hispanic, US born 29
Hispanic, non—US born 25
Overall

50.0
83.3
336 (62.9

168 (56.0) 2316 (64.3)
879(67.2) 18348(73.3)
1314 (74.7) 28485 (80.6)
1707 (76.2) 37349 (80.0)
654 (58.0) 11800 (68.1)
1408 (67.3) 31249 (73.6)
151(79.5) 4362 (88.4)
24(64.9) 349(79.7)
161(78.9) 3352 (81.5)
133(59.1) 1696 (70.4)
125(82.8) 1895(91.2)
178 (66.4) 2849 (73.0)
181(90.5) 3397(93.7)
2361(70.1) 49149 (76.8)

TABLE 3 Results of Logistic Regression for Breastfeeding Initiation,
Entire Sample

Unadjusted OR AOR
(95% Cl) (95% Cl)

Maternal age, y

15-19 Reference Reference

20-29 1.56 (1.45-1.67) 1.17(1.08-1.26)

30-39 2.36(2.20-2.53) 1.55(1.43-1.68)
Insurance status

Private Reference Reference

Public 0.52 (0.50-0.54) 0.41(0.39-0.43)
Maternal race/ethnicity and birthplace

White, US born Reference Reference

White, non-US born 2.68(2.46-2.92) 3.32(3.04-3.63)

Asian, US born 1.33(1.07-1.66) 1.70(1.35-2.13)

Asian, non-US born 1.58(1.46-1.71) 1.79 (1.65-1.94)

Black, US born 0.82(0.75-0.89) 1.43(1.30-1.56)

Black, non-US born 3.44(2.99-3.97) 5.39(4.67-6.23)

Hispanic, US born 0.95(0.89-1.02) 1.83(1.70-1.98)

Hispanic, non-US born 5.23 (4.60-5.96) 941 (8.24-10.8)
GA

Term (37-42 wk) Reference Reference

Older preterm (32—36 wk) 0.71(0.66-0.76) 0.73(0.68-0.79)

Younger preterm (24-31 wk) 0.51(043-0.61) 0.53(0.44-0.64)

Unadjusted OR is the OR from univariate logistic regression; AOR is the OR from multivariate
logistic regression. The multivariate model controls for all variables presented (maternal age,
insurance status, race/ethnicity, and birthplace and gestational age of infant).

to breastfeed than US-born white mothers (AOR: 1.43;
95% CI: 1.30-1.56).

In multivariate logistic regression analysis stratified by
gestational age (Table 4) for both preterm and term
infants, older mothers and mothers with private health
insurance were most likely to breastfeed. For both term
and preterm infants, US-born white mothers were least
likely and non-US-born Hispanic mothers were most
likely to breastfeed. The effect of prematurity on breast-
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feeding initiation seemed to be greatest among non-US-
born black mothers (term infants had an AOR of 5.81
compared with the referent group, and preterm infants
had an AOR of 3.10; 95% CI: 2.09-4.61).

DISCUSSION

On the basis of 67 884 Massachusetts births from 2002,
we found that when controlling for maternal age, insur-
ance status, race, and birthplace, preterm infants in Mas-
sachusetts had lower breastfeeding rates than term in-
fants, and the most premature infants were least likely to
receive breast milk. We also found that US-born mothers
in each racial/ethnic group were less likely to breastfeed
both term and preterm infants than non-US-born moth-
ers. The finding that, after controlling for confounding,
US-born white mothers were less likely to breastfeed
than US-born black mothers was unanticipated.

Low breastfeeding rates among premature infants are
of particular concern given the importance of breast milk
for these infants.>71° However, these rates are not un-
expected and have been reported in smaller studies.!*-2!
Breastfeeding a preterm infant is more complex than
breastfeeding a term infant, requiring additional knowl-
edge, support, and equipment such as a breast pump.
Because less affluent mothers are less likely to be able to
afford a breast pump2¢ and may have additional practical
problems, such as transportation to the NICU, low
breastfeeding rates among poorer mothers of preterm
infants might be anticipated.

One might expect, however, that considerable pro-
portions of immigrant mothers would be affected by
similar issues as poor mothers, such as lack of access to
breast pumps. We found that non-US-born mothers had
significantly higher breastfeeding initiation rates than
US-born mothers for preterm as well as for term infants.
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TABLE4 Results of Logistic Regression: Factors That Are Associated With Breastfeeding Initiation, Stratified According to GA

Preterm Infants (Born 24-36 wk; N = 3901)

Term Infants (Born 37-42 wk; N = 63 983)

Unadjusted OR (95% Cl) AOR (95% Cl) Unadjusted OR (95% Cl) AOR (95% Cl)
Maternal age, y
15-19 Reference Reference Reference Reference
20-29 1.71(1.36-2.16) 1.50(1.17-1.92) 1.52(1.41-1.64) 1.14(1.05-1.24)
30-39 242 (1.93-3.04) 1.70(1.31-2.20) 231(2.15-2.49) 1.53(1.41-1.66)
Insurance status
Private Reference Reference Reference Reference
Public 042 (0.37-0.49) 0.35(0.29-0.41) 0.53(0.51-0.55) 0.41(0.39-0.43)
Maternal race/ethnicity and birthplace
White, US born Reference Reference Reference Reference
White, non-US born 1.85(1.32-2.61) 240 (1.69-3.42) 2 73 (2.50-2. 99) 339(3.10-3.72)
Asian, US born O 92 (0.48-1.78) 1.28 (0.64-2.56) 41(1.12-1.78) 1.75(1.38-2.23)
Asian, non-US born 60 (1.17-2.17) W 85 (1.35-2.55) 1 59 (1.46-1.72) 1.79 (1. 65 1.94)
Black, US born 71(0.55-0.91) 27(0.97-1.66) 0.85(0.78-0. 93) 1.44(1.31-1.59)
Black, non—US born 207(1 42-3.03) 3 10 (2.09-4.61) 374(3.21 436) 581 (4. 97 6.80)
Hispanic, US born 0.86 (0.68-1.10) 1.73(1.32-2.26) 0.97 (0.90-1.04) 1.84(1.70-1.99)
Hispanic, non-US born 4.26 (2.77-6.56) 61(4.88-11.9) 535(4.67- 6.13) 9.60(8.35-11.0)

Unadjusted OR is the OR from univariate logistic regression; AOR is the OR from multivariate logistic regression. The multivariate model controls for all variables presented (maternal age, insurance

status, race/ethnicity, and birthplace).

For example, non-US-born black mothers were 3.1
times more likely to initiate breastfeeding in their pre-
term infants than US-born white mothers, and non-US-
born Hispanic mothers were 7.6 times more likely.

Breastfeeding rates among black mothers of preterm
infants are particularly noteworthy because black infants
are almost twice as likely to be born preterm as white
infants?’ (a trend that was apparent in our study [Table
1]). In addition to our findings on non-US-born black
mothers and infants, we note that, among both preterm
and term infants, US-born black mothers had the lowest
breastfeeding initiation rates, but after controlling for
maternal factors and gestational age, US-born black
mothers had higher breastfeeding initiation rates than
US-born white mothers. Black mothers are reported
consistently at the national level as having the lowest
breastfeeding rates.!828 However, these data do not con-
sider birthplace and are not adjusted for confounding.

Our results regarding maternal birthplace expand on
those published in a recent, smaller study, which ana-
lyzed data on 4207 mothers and found that, looking at
all ethnicities combined, US-born mothers had an 85%
reduction in the odds of initiating breastfeeding (OR
0.150; P < .01) and a 66% reduction in the odds of
breastfeeding at 6 months (OR: 0.344; P < .01) when
compared with non-US-born mothers. That study also
found that each additional year of living in the United
States was associated with a 4% decrease in the odds of
initiating breastfeeding (OR: 0.96; P < .01) and a 3%
decrease in the odds of breastfeeding at 6 months (OR
0.97; P < .05). Given these findings, we suggest that
national surveys, which currently report breastfeeding
rates only on the basis of race, need consistently to
consider maternal place of birth.

Because rates of breastfeeding are so relatively high in
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certain non-US-born groups (Table 3), we examined the
makeup of non-US-born Massachusetts residents. Ac-
cording to the 2000 US census, 772 983 (12%) Massa-
chusetts residents were born outside the United States.
Within this group, the largest proportions were from
Europe (32.2%), Latin America (30.0%; comprising Ca-
ribbean [14.5%], South America [9.3%], and Central
America [6.5%]), and Asia (26.1%).%

One possible limitation of the study is whether exclu-
sions led to outcomes that were not representative of the
entire state. Exclusions were made to limit outlying cases
that might affect breastfeeding initiation, such as ex-
tremely preterm infants with high mortality (<24
weeks). We also excluded multiple births, which are
common in preterm deliveries, but with the limited data
available, any reasons for variation in breastfeeding rates
within this group would be difficult to control for. It also
is a limitation of this study that we do not have infor-
mation on factors that are known to affect breastfeeding
initiation, such as substance abuse or maternal illness.
These variables may be responsible in part for the low
rates among preterm infants, rather than prematurity
alone.

The main limitation of the study, however, lies on our
reliance on breastfeeding rate data from the electronic
birth certificate. In this regard, we are reassured by the
knowledge that the 2002 breastfeeding initiation rate
obtained from the Massachusetts birth certificate
(75%)28 is comparable to the 2002 initiation rate for
Massachusetts described by the 2 prime sources of
breastfeeding rate data nationally: the Ross Mothers’
Survey (73%)'®* and the CDC National Immunization
Survey (74%),28 which use different data collection
methods. Generally, birth certificate data are widely
used in research, and published studies that have used
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such data include reports from the CDC’s Morbidity and
Mortality Weekly.172029-35 Other recently published stud-
ies specifically used Massachusetts birth certificate da-
ta.36,37

Hypothetically, the wording of the question (“Are
you breastfeeding, or do you intend to breastfeed?”)
may lead to misleading answers, from mothers of pre-
term infants in particular, because barriers to breastfeed-
ing a preterm infant may be too difficult for mothers to
overcome, even if they state intent to breastfeed. How-
ever, our study found a significantly lower rate of breast-
feeding/“intent to breastfeed” among mothers of pre-
term infants than among mothers of term infants. If,
nonetheless, more mothers of preterm than term infants
are stating intent than are actually breastfeeding, then
our study is underestimating the gap between breast-
feeding rates of preterm and term infants. Exaggeration
of breastfeeding in mothers of preterm infants specifi-
cally would inflate the preterm breastfeeding rate and
bring it closer to the term rate. Therefore, we do not
believe that our results exaggerate the difference be-
tween breastfeeding initiation rates in term and preterm
infants.

CONCLUSIONS

According to data from the electronic birth certificate,
breastfeeding initiation rates among preterm infants in
Massachusetts are lower than rates among term infants.
In addition, breastfeeding initiation rates are consider-
ably higher among non-US-born mothers, for both term
and preterm infants, than among US-born mothers. Af-
ter adjustment for confounding variables, US-born white
mothers have the lowest breastfeeding initiation rates,
lower even than those of US-born black mothers. The
data on higher breastfeeding rates in non-US-born
mothers are consistent with other, smaller studies, but
our findings on US-born black mothers are unexpected
and differ from previous studies and traditional con-
cepts. Additional investigation into breastfeeding prac-
tices related to race/ethnicity and maternal birthplace,
using additional data sources, is warranted. Measuring
breastfeeding rates in terms of race alone is misleading:
maternal birthplace must be considered as a significant
explanatory factor when performing breastfeeding re-
search or designing interventions.

REFERENCES

1. Gartner LM, Morton J, Lawrence RA, et al. Breastfeeding and
the use of human milk. Pediatrics. 2005;115:496-506

2. Lucas A, Cole TJ. Breast milk and neonatal necrotising entero-
colitis. Lancet. 1990;336:1519-1523

3. Amin SB, Merle KS, Orlando MS, Dalzell LE, Guillet R. Brain-
stem maturation in premature infants as a function of enteral
feeding type. Pediatrics. 2000;106:318-322

4. Anderson JW, Johnstone BM, Remley DT. Breast-feeding and
cognitive development: a meta-analysis. Am J Clin Nutr. 1999;
70:525-535

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

. Lucas A, Morley R, Cole TJ, et al. Early diet in preterm babies

and developmental status at 18 months. Lancet. 1990;335:
1477-1481

. Lucas A, Morley R, Cole TJ, Lister G, Leeson-Payne C. Breast

milk and subsequent intelligence quotient in children born
preterm. Lancet. 1992;339:261-264

. Lucas A, Fewtrell MS, Morley R, et al. Randomized outcome

trial of human milk fortification and developmental outcome
in preterm infants. Am J Clin Nutr. 1996;64:142-151

. Hanson LA, Korotkova M. The role of breastfeeding in preven-

tion of neonatal infection. Semin Neonatol. 2002;7:275-281

. Birch E, Birch D, Hoffman D, Hale L, Everett M, Uauy R.

Breast-feeding and optimal visual development. J Pediatr Oph-
thalmol Strabismus. 1993;30:33-38

Hylander MA, Strobino DM, Pezzullo JC, Dhanireddy R. Asso-
ciation of human milk feedings with a reduction in retinopathy
of prematurity among very low birthweight infants. J Perinatol.
2001;21:356-362

Hill PD, Aldag JC, Chatterton RT. Effects of pumping style on
milk production in mothers of non-nursing preterm infants. J
Hum Lact. 1999;15:209-216

Hopkinson JM, Schanler RJ, Garza C. Milk production by
mothers of premature infants. Pediatrics. 1988;81:815-820
Jones E, Dimmock PW, Spencer SA. A randomised controlled
trial to compare methods of milk expression after preterm
delivery. Arch Dis Child Fetal Neonatal Ed. 2001;85:F91-F95
Merewood A, Philipp BL, Chawla N, Cimo S. The Baby-
Friendly Hospital Initiative increases breastfeeding initiation
rates in a US NICU. J Hum Lact. 2003;19:166-171

Merewood A, Chamberlain LB, Cook JT, Philipp BL, Malone K,
Bauchner HC. The effect of peer counselors on breastfeeding
rates in the neonatal intensive care unit: results of an randomized
controlled trial. Arch Pediatr Adolesc Med. 2006;160:681-685
Meier PP, Engstrom JL, Mingolelli SS, Miracle DJ, Kiesling S.
The Rush Mothers” Milk Club: breastfeeding interventions for
mothers with very-low-birth-weight infants. J Obstet Gynecol
Neonatal Nurs. 2004;33:164-174

Centers for Disease Control. Rates of cesarean delivery among
Puerto Rican women: Puerto Rico and the U.S. mainland,
1992-2002. MMWR Morb Mortal Wkly Rep. 2006;55:68-71
Ross Products Division. Ross Mothers Survey. Cleveland, OH:
Abbot Laboratories; 2003

Espy KA, Senn TE. Incidence and correlates of breast milk feeding
in hospitalized preterm infants. Soc Sci Med. 2003;57:1421-1428
Geraghty SR, Pinney SM, Sethuraman G, Roy-Chaudhury A,
Kalkwarf HJ. Breast milk feeding rates of mothers of multiples
compared to mothers of singletons. Ambul Pediatr. 2004;4:
226-231

Yip E, Lee J, Sheehy Y. Breast-feeding in neonatal intensive
care. J Paediatr Child Health. 1996;32:296-298

Phares TM, Morrow B, Lansky A, et al. Surveillance for dis-
parities in maternal health-related behaviors: selected states,
Pregnancy Risk Assessment Monitoring System (PRAMS),
2000-2001. MMWR Surveill Summ. 2004;53:1-13

Eastham CA, Rosenberg KD, Sandoval AP. Differential Effect of
Formula Discharge Packs on Breastfeeding by Maternal Race/
Ethnicity. Presented at: the 133rd annual meeting and expo-
sition of the American Public Health Association; December
10-14, 2005; Philadelphia, PA

Tocharoen A, Thompson S, Addy C, Sargent R, Best R, Shoob
H. Intergenerational and environmental factors influencing
pregnancy outcomes. Ann Epidemiol. 2000;10:475-476
MassCHIP. Massachusetts Department of Public Health; Bos-
ton, MA:2005

Chamberlain LB, McMahon M, Philipp BL, Merewood A.
Breast pump access in the inner-city: a hospital-based initiative

PEDIATRICS Volume 118, Number 4, October 2006 e1053

Downloaded from www.pediatrics.org at Boston Univ School of Medi on October 3, 2006


http://pediatrics.aappublications.org

27.

28.

29.

30.

31.

e1054

to provide breast pumps for low-income women. J Hum Lact.
2006;22:94-98

Centers for Disease Control and Prevention. Infant mortality
and low birth weight among black and white infants: United
States, 1980-2000. MMWR Morb Mortal Wkly Rep. 2002;51:
589-592

Centers for Disease Control and Prevention. Breastfeeding
practices: results from the 2004 National Immunization Sur-
vey. 2005. Available at: www.cdc.gov/breastfeeding/data/NIS_
data/data_2004.htm. Accessed August 9, 2006

Kabir AA, Steinmann WC, Myers L, et al. Unnecessary cesar-
ean delivery in Louisiana: an analysis of birth certificate data.
Am J Obstet Gynecol. 2004;190:10-19; discussion 3A

Kwan ML, Buffler PA, Wiemels JL, et al. Breastfeeding patterns
and risk of childhood acute lymphoblastic leukaemia. Br J
Cancer. 2005;93:379-384

Lipsky S, Easterling TR, Holt VL, Critchlow CW. Detecting
small for gestational age infants: the development of a popu-
lation-based reference for Washington state. Am J Perinatol.
2005;22:405-412

MEREWOOD et al

32.

33.

34.

35.

36.

37.

Lu MC, Fridman M, Korst LM, et al. Variations in the incidence
of postpartum hemorrhage across hospitals in California. Ma-
tern Child Health J. 2005;9:297-306

Mark KE, Kim HN, Wald A, Gardella C, Reed SD. Targeted
prenatal herpes simplex virus testing: can we identify women
at risk of transmission to the neonate? Am J Obstet Gynecol.
2006;194:408-414

Whitaker RC. Predicting preschooler obesity at birth: the
role of maternal obesity in early pregnancy. Pediatrics. 2004;
114(1). Available at: www.pediatrics.org/cgi/content/full/
114/1/e29

Yeh J, Shelton JA. Increasing prepregnancy body mass index:
analysis of trends and contributing variables. Am J Obstet Gy-
necol. 2005;193:1994-1998

Magee BD. Role of multiple births in very low birth weight and
infant mortality. J Reprod Med. 2004;49:812-816

Lazar J, Kotelchuck M, Nannini A, Barger M. Identifying mul-
tiple gestation groups using state-level birth and fetal death
certificate data. Matern Child Health J. 2006;10:225-228

Downloaded from www.pediatrics.org at Boston Univ School of Medi on October 3, 2006


http://pediatrics.aappublications.org

Mater nal Birthplace and Breastfeeding I nitiation Among Term and Preterm
Infants: A Statewide Assessment for M assachusetts
Anne Merewood, Daniel Brooks, Howard Bauchner, Lindsay MacAuley and Supriya
D. Mehta
Pediatrics 2006;118;1048-1054
DOI: 10.1542/peds.2005-2637

Thisinformation is current as of October 3, 2006

Updated Information including high-resolution figures, can be found at:

& Services http://www.pediatrics.org/cgi/content/full/118/4/e1048

References This article cites 32 articles, 9 of which you can accessfor free
at:

ht;[p://www.pedi atrics.org/cgi/content/full/118/4/e1048#BIBL

Subspecialty Collections This article, along with others on similar topics, appearsin the
following collection(s):
Nutrition & Metabolism
http://www.pediatrics.org/cgi/collection/nutrition_and_metabolis
m

Permissions & Licensing Information about reproducing this article in parts (figures,
tables) or in its entirety can be found online at:
http://www.pediatrics.org/misc/Permissions.shtml

Reprints Information about ordering reprints can be found online:
http://www.pediatrics.org/misc/reprints.shtml

American Academy of Pediatrics

DEDICATED TO THE HEALTH OF ALL CHILDREN"™

Downloaded from www.pediatrics.org at Boston Univ School of Medi on October 3, 2006



http://www.pediatrics.org/cgi/content/full/118/4/e1048
http://www.pediatrics.org/cgi/content/full/118/4/e1048#BIBL
http://www.pediatrics.org/cgi/collection/nutrition_and_metabolism
http://www.pediatrics.org/misc/Permissions.shtml
http://www.pediatrics.org/misc/reprints.shtml
http://pediatrics.aappublications.org

