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ABSTRACT. Objective. Boston
Medical
Center
(BMC) became the 22nd US Baby-Friendly hospital in
1999. Previous research found that breastfeeding initiation rates increased significantly from 58% in 1995 to
86.5% in 1999. The objective of this study was to establish
whether Baby-Friendly status would sustain elevated
breastfeeding initiation rates at this US hospital beyond
the year of designation. Breastfeeding rates in 1999 were
compared with rates in 2000 and 2001.
Methods. A total of 200 medical records of full-term,
healthy infants who were born at BMC in 2000 and 2001
were reviewed using the same criteria as the study conducted for 1999. Records were selected randomly by a
computer-generated list. All infant feedings during the
hospital postpartum stay were tallied, and each infant
was categorized into 1 of 4 groups: 1) exclusive breast
milk, 2) mostly breast milk, 3) mostly formula, and 4)
exclusive formula.
Results. Maternal and infant demographics for all 3
years were comparable. The breastfeeding initiation
rates, defined as an infant’s receiving any amount of
breast milk, remained at high levels: 87% (1999), 82%
(2000), and 87% (2001). Infants who received more breast
milk than formula also was sustained: 73% (1999), 67%
(2000), and 67% (2001). Infants who were breastfed exclusively across the 4 years did not differ significantly: 34%
(1999), 26% (2000), and 25% (2001).
Conclusions. Full implementation and continued application of the “Ten Steps to Successful Breastfeeding,”
the framework of the Baby-Friendly Hospital Initiative,
has an extended positive impact on breastfeeding rates in
a US hospital setting. Pediatrics 2003;112:e234 –e236. URL:
http://www.pediatrics.org/cgi/content/full/112/3/e234;
breastfeeding, breastfeeding rates, Baby-Friendly Hospital
Initiative.
ABBREVIATIONS. BFHI, Baby-Friendly Hospital Initiative; BMC,
Boston Medical Center.
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feeding for approximately the first 6 months of life,
continuing to at least 1 year or beyond with the
addition of complementary foods at approximately 6
months of age.1
The Baby-Friendly Hospital Initiative (BFHI), created in 1991 by UNICEF and the World Health Organization, strives to increase breastfeeding rates
worldwide.5–9 Previously, we reported breastfeeding
rates at Boston Medical Center (BMC) before (1995)
and with (1999) Baby-Friendly policies in place.
Breastfeeding initiation rates increased from 58% to
86.5%, rates among women offering more breast
milk than formula rose from 30% to 73%, and exclusive breastfeeding rates improved from 5.5% to
33.5%.10,11 The purpose of this study was to establish
whether Baby-Friendly (in the United States, the terminology Baby-Friendly is a trademark of the US
Fund for UNICEF) status would sustain elevated
breastfeeding rates at this US hospital beyond the
year of designation. Breastfeeding rates in 1999 were
compared with rates in 2000 and 2001.
METHODS
Using the same methods as previously reported, the medical
records of 200 infants who were admitted to the BMC newborn
service for 2000 and 2001 were reviewed. Medical records were
selected randomly by a computer-generated list. A research assistant abstracted demographic data and infant postpartum feeding
information from the medical records. Information about race and
ethnicity was obtained from the hospital admission sheet or the
infant’s birth certificate. Hospital admission department staff completed the admission sheet through interviews with either parent
when the mother was admitted to the maternity floor. Information
found in the birth certificate was obtained from the mother by
hospital-trained clerical staff before the mother’s discharge from
the hospital. Payer status was determined by the insurance coverage of the mother as noted on the admission face sheet. Both
documents were part of the permanent medical record. Infants
were excluded for the following reasons: feeding data missing
from the medical record, human immunodeficiency virus-positive
parent, neonatal intensive care unit admission, maternal substance
abuse, adoption, incarceration of mother, maternal medication
contraindicated for breastfeeding, and hepatitis C-positive
mother. Mothers who were positive for hepatitis C were excluded,
although hepatitis C is not a contraindication to breastfeeding,12
because, in 1995, standard hospital practice discouraged mothers
with hepatitis C from breastfeeding. This practice has since been
changed, but it was necessary to exclude this group from all years
studied.
Infant feeding information was obtained from the 24-hour flow
sheet completed for every newborn by maternity nursing staff.
The same flow sheet was used for all study periods. Information
found in the flow sheet included documentation of each infant
feeding and type of feeding given. The research assistant totaled
infant feedings during the postpartum stay, and each infant was
categorized into 1 of 4 feeding groups: exclusive breast milk
(infant received no formula), mostly breast milk (ⱖ50% of feedings were breast milk), mostly formula (⬎50% of feedings were
formula), and exclusive formula. For example, if a vaginally born
infant had a total of 19 feedings during the 2-day hospital stay
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Demographic Data

TABLE 1.

Year
Infant
Female (%)
Gestational age ⱖ37 wk (%)
Mean birth weight (g)
Mother
Vaginal birth (%)
Age (%)
⬍20 y
20–30 y
⬎30 y
Race/ethnicity (%)
Black
Hispanic
White
Other
Payer status
Medicaid
Uninsured
Other

1999
(n ⫽ 200)*

2000
(n ⫽ 200)*

2001
(n ⫽ 200)*

P Value

50
94
3333

60
93
3360

49
94
3351

.06
.92
.86

81

80

79

.93

13
56
32

14
52
34

11
49
40

.41

54
23
21
3

46
27
12
15†

54
23
9
14‡

⬍.001

56
37
8

51
33
16

48
40
13

.13

* Some cells have n ⬍ 200 because of missing data (range: 195–200).
† 33% (n ⫽ 10) Asian/Pacific Islander.
‡ 57% (n ⫽ 16) Asian/Pacific Islander.
after birth and 13 feedings were breast milk and 6 feedings were
formula, then the infant was placed in the “mostly breast milk”
category.
For the 3 years investigated during this study, births at BMC
fluctuated between 1800 and 2000 per year. This study received
institutional review board approval. SAS v8.2 software (Carey,
NC) was used to analyze all data. Analysis of variance was used
to test the equality of mean birth weights. Calculating 2 statistics
and using Fisher exact test when appropriate evaluated all other
comparisons. Significance level of ␣ ⱕ 0.05 was used throughout.

RESULTS

Infant and maternal demographics were similar
for all 3 years (Table 1). Only maternal ethnicity
changed; in both 2000 and 2001, there was a decrease
in white patients and an increase in “other.” Medical
records excluded were similar for all 3 years: 34
(1999), 46 (2000), and 35 (2001).
Breastfeeding initiation rates, defined as an infant’s receiving any amount of breast milk during the
hospital stay, were similar for all 3 years: 86.5%
(1999), 81.5% (2000), and 87% (2001; P ⫽ .23). Mothers who fed more breast milk than formula remained
high: 73% (1999), 67% (2000), and 67.5% (2001; P ⫽
.35). Exclusive breastfeeding rates decreased from
33.5% in 1999 to 26% in 2000 to 24.5% in 2001, but the
difference was not statistically significant (P ⫽ .10;
Tables 2 and 3)
Only 34% of US-born black mothers at BMC initiated breastfeeding in 1995; with Baby-Friendly policies in place, these rates rose and were sustained:
74% (1999), 77% (2000), and 69% (2001; P ⫽ .83).
TABLE 2.

Infants Categorized by Feeding
1999
n

%

2000
n

%

2001
n

%

Exclusive breast milk 67 33.5 52 26.0 49 24.5
Mostly breast milk
79 39.5 82 41.0 86 43.0
Mostly formula
27 13.5 29 14.5 39 19.5
Any breast milk
173 86.5 163 81.5 174 87.0
Exclusive formula
27 13.5 37 18.5 26 13.0

P
Value

.19

Breastfeeding exclusivity varied according to
method of birth: 30% of infants who were born vaginally and breastfed exclusively in both 2000 and
2001 compared with 10% of infants in 2000 and 7% in
2001 born by cesarean birth.
DISCUSSION

These are the first findings to demonstrate that the
BFHI is a successful strategy to sustain breastfeeding
initiation rates in a US hospital setting. Breastfeeding
initiation rates, mothers’ feeding more breast milk
than formula, and exclusive breastfeeding rates all
were sustained.
Although the decline in exclusive breastfeeding
rates did not reach statistical significance, the decrease of approximately 30% bears close observation.
As noted, breastfeeding exclusivity varied according
to method of birth: 30% of infants who were born
vaginally and breastfed exclusively in both 2000 and
2001 compared with 10% of infants in 2000 and 7% in
2001 born by cesarean birth. This highlights the importance of monitoring initiation rates at BabyFriendly sites to detect areas that need improvement.
Indeed, the BMC hospital-wide Baby-Friendly Task
Force is currently reviewing hospital policies and
systems for infants who are born by cesarean birth
With breastfeeding initiation rates sustained and
meeting Healthy People 2010 goals of a 75% initiation rate, an important focus at BMC will be to monitor duration rates to determine whether they meet
Healthy People 2010 goals of 50% of women breastfeeding at 6 months and 25% breastfeeding at 1 year.
We also suggest that the BFHI is 1 strategy to answer
the Surgeon General’s call to address low breastfeeding rates among black women.13 Only 34% of USborn black mothers at BMC initiated breastfeeding in
1995. As noted in this study, with Baby-Friendly
policies in place, these rates increased to 74% in 1999
and were sustained in 2000 (77%) and 2001 (69%).
These data add to the international evidence on the
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TABLE 3.

Breastfeeding Rates (%)

Breastfeeding initiation
More breast milk than
formula
Exclusive breastfeeding

ACKNOWLEDGMENT

1999

2000

2001

P Value

86.5
73.0

81.5
67.0

87.0
67.5

.23
.35

33.5

26.0

24.5

.10

effectiveness of the BFHI. Kramer et al14,15 evaluated
16 sites in Belarus that were randomly assigned to
receive “an experimental intervention modeled on
the Baby-Friendly Hospital Initiative” and compared
outcome data with 15 control sites that continued
with “traditional” maternity practices. He showed
that Baby-Friendly practices increased the likelihood
of and amount of breastfeeding at 12 months, increased breastfeeding rates and exclusive breastfeeding rates at 3 and 6 months of life, and significantly
reduced the incidence of gastrointestinal tract infections and atopic eczema during the first year of life.
In another study to determine whether early motherinfant contact reduced rates of infant abandonment,
a Russian hospital that “implemented portions of
the” BFHI found that infant abandonment decreased
from approximately 50 per 10 000 births to approximately 28 per 10 000 births during a 6-year period
after implementation of early infant contact and
rooming in.16 In China, after 2 years of BFHI implementation, breastfeeding rates doubled in rural areas
and increased from 10% to 47% in urban areas. Exclusive breastfeeding in Cuba rose from 25% to 72%
during a 6-year period after the introduction of the
BFHI.17
Limitations of the study deserve mention. First, the
research assistant who conducted the medical record
review was not blind to the study hypothesis, but the
research team met numerous times and clearly delineated medical record review guidelines and study
parameters. Second, there is no measure of the accuracy of nurse recordings of feedings.
CONCLUSIONS

Health professionals are expected to practice evidence-based medicine in all areas, including lactation. Scientific evidence overwhelmingly supports
breastfeeding as the optimal form of nutrition for
infants. The issue then becomes how best to support
breastfeeding in the critical early days of life so that
mothers and infants can be breastfeeding successfully later on. This study adds to the scientific evidence that the BFHI, framed around the “Ten Steps
to Successful Breastfeeding,” is a successful strategy
to increase and sustain breastfeeding initiation rates
in the hospital setting.18 –21 With the evidence mounting, the onus is now on all US maternity hospitals to
become Baby-Friendly compliant.
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