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Abstract

Objective: The objective of this study was to explore the association between the Ten Steps of the Baby Friendly
Hospital Initiative (BFHI) of the World Health Organization (Geneva, Switzerland) and breastfeeding at 2 days
and 2 weeks.
Methods: A 65-question institutional survey assessing compliance with the Ten Steps was used to determine an
overall breastfeeding Support Score for each of Oregon’s 57 birthing hospitals. Hospital breastfeeding outcomes
were obtained from the newborn metabolic screening forms.
Results: Hospitals’ overall breastfeeding Support Scores ranged from 49.4 to 98.2 out of a possible total score
of 100. Hospital compliance with individual Steps ranged from 5.3% for Step 2 (staff training) to 93% for Step
4 (helping with breastfeeding initiation) and Step 8 (encouraging feeding on demand). After controlling for in-
stitutional differences (by multivariate linear regression) we found that increases in overall hospital breast-
feeding Support Scores were associated with increases in breastfeeding percentage at 2 days (p � 0.021) and at
2 weeks postpartum (p � 0.011). In analyzing each Step individually, however, only the presence of a written
hospital policy was independently associated with breastfeeding percent (p � 0.028).
Conclusions: This institutional-level evaluation corroborates previous findings demonstrating that increased im-
plementation of the Ten Steps is associated with increased breastfeeding. Further, it suggests that hospitals with
comprehensive breastfeeding policies are likely to have better breastfeeding support services and better breast-
feeding outcomes. Hospitals may consider using these results to prioritize breastfeeding support services
through development of hospital breastfeeding policies and to utilize institutional surveys as a component of
breastfeeding quality improvement initiatives.

Introduction

BREASTFEEDING HAS BEEN SHOWN to provide multiple health
benefits for both infants and mothers.1,2 Compared to

formula-fed infants, breastfed infants have fewer middle ear
infections,3,4 decreased rates of diarrhea,5 a reduced risk of
severe respiratory tract infections,6 and decreased childhood
asthma.7 Mothers who breastfeed have a decreased risk of
ovarian and breast cancers8,9 and may return to baseline
weight more rapidly following delivery.10 Despite these ben-
efits, a 2006 breastfeeding surveillance study by the Centers
for Disease Control and Prevention (CDC) (Atlanta, GA) of
women giving birth in 2004 showed that nationwide only
74% of women initiated breastfeeding, and only 11% exclu-
sively breastfed through 6 months.11

In 1991, recognizing the importance of increasing breast-
feeding worldwide, the World Health Organization (WHO)

(Geneva, Switzerland), in collaboration with the United Na-
tion’s Children’s Fund (UNICEF) (New York, NY), launched
the Baby Friendly Hospital Initiative (BFHI). This initiative
promotes breastfeeding within the hospital setting through
the implementation of Ten Steps (Table 1). The proportion
of infants initiating breastfeeding improves after hospitals
implement the BFHI practices.12–15 Despite the well-studied
benefit of providing BFHI support services and the U.S. De-
partment of Health and Human Services’ recommendation
to implement these practices,2 U.S. hospitals have been slow
to adopt the policies and practices outlined in the BFHI.16 As
of January 2008, only 62 hospitals were designated as “Baby
Friendly” nationwide, four of which are in Oregon.17

The purpose of this study was to determine whether the level
of hospital implementation of any or all of the Ten Steps of the
BFHI, measured by a modified version of the Crivelli-Kovach
tool,18–20 influences the percentage of women who breastfeed.
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Materials and Methods

Study design

Using a cross-sectional design, Oregon birthing hospitals
were surveyed about their breastfeeding support practices.
Responses were linked with the proportion of infants, born
in that hospital during the same year, who were reported to
have been breastfed on 2-day and 2-week Newborn Meta-
bolic Screening (NBS) forms.

Data collection

In order to facilitate the evaluation of the implementation
of BFHI practices at an institutional level, one of the authors
(A.C.-K.) developed a survey that can be completed by hos-
pital administrators. Responses can be easily converted into
a score that indicates the level of breastfeeding support pro-
vided by the institution.18

A 65-question survey instrument, modeled after one used
previously,18–20 was developed to evaluate breastfeeding
support in Oregon’s 57 birthing hospitals. The Crivelli-Ko-
vach methodology had been reviewed for content validity
by a committee of breastfeeding experts in maternal and

child health, including physicians, nurses, lactation consul-
tants, and doctorally prepared researchers, after having been
pilot-tested in four hospitals in Delaware and New Jersey.
Our most important adaptation was mode of administration:
the Crivelli-Kovach methodology included face-to-face in-
terviews with groups of three to eight people completing one
questionnaire per hospital; we did phone interviews with
only one person per hospital.

Our survey asked the respondent to provide basic hos-
pital demographic information including location, bed ca-
pacity, number of deliveries in the last year, average an-
nual number of deliveries, and nursery level. The
remainder of the questionnaire asked for detailed infor-
mation regarding hospital breastfeeding support services.
Retaining the Pennsylvania survey format, questions were
organized into sections that correspond to the Ten Steps.
Each step consists of one to four dimensions, and each di-
mension is assessed using one to four questions (Table 1).
Changes made to the original survey were based on rec-
ommendations of the 1998 Oregon Breastfeeding Task
Force. Several nursing personnel who worked in hospital
nurseries or obstetrical units outside of Oregon reviewed
and piloted the final version.
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TABLE 1. BFHI: TEN STEPS AND DIMENSIONS

Dimensions of step
Baby friendly step (number of questions)

1. Have a written breastfeeding policy that is Elements of policy (10)
routinely communicated to all health care staff Hospital staff knowledge of policy (2)

Hospital staff practice of policy (2)
Accessibility of policy (1)
Evaluation of hospital breastfeeding practices (1)

2. Train all health care staff in skills necessary to Breastfeeding training program coordinator (1)
implement the policy Basic breastfeeding training offered (2)

Ongoing breastfeeding in-services (1)
3. Inform all pregnant women about the benefits and Specifically designated breastfeeding support staff

management of breastfeeding member (2)
Maternal plans for infant feeding (2)
Prenatal breastfeeding classes/information sessions (1)
Postpartum provision of breastfeeding information (3)

4. Help mothers initiate breastfeeding within 30 Time between delivery and first breastfeeding (2)
minutes of birth Assistance with first breastfeeding (1)

5. Show mothers how to breastfeed, and how to Instruction on breastfeeding techniques (3)
maintain lactation even if separated from their Maintaining lactation if newborn is ill (1)a

infants Expressed breastmilk provided to ill infant (1)b

6. Give newborn infants no food or drink other than Routine provision of non-breastmilk supplements (3)
breastmilk, unless medically indicated Provision of formula promotional items (2)

Hospital receives free formula (1)
7. Practice rooming-in: allow mothers and infants to Rooming-in availability (2)

remain together 24 hours/day Rooming-in policy (1)
Rooming-in criteria (1)
Rooming-in practiced (2)

8. Encourage breastfeeding on demand Timing of breastfeeding: schedule, on cue,
duration (4)

9. Give no artificial teats or pacifiers to breastfed infants Offered pacifier between feeds (1)
10. Foster the establishment of breastfeeding support Hospital breastfeeding support post-discharge (2)

groups and refer mothers to them on discharge Referral to community breastfeeding support (1)
from the hospital Written breastfeeding information provided at

discharge (1)

aDimension only used in hospitals where mothers of ill infants stay.
bDimension only used in hospitals with neonatal intensive care units.



During September and October 1998, all Oregon birthing
hospitals were called by the researcher (J.D.S.) to identify a
respondent (either a nurse manager or a lactation specialist),
and survey questions were faxed to all respondents. Thirty-
seven percent of respondents were interviewed by phone af-
ter they had received the questions by fax. The remaining
63% of respondents completed the survey in writing, faxed
replies back to the researcher, and were subsequently called
by the researcher to discuss and confirm answers. Interviews
were completed at each of Oregon’s 57 birthing hospitals.

Data on breastfeeding at 2 days and 2 weeks were obtained
from the 1997 Oregon NBS program. The screening form
identifies the delivery hospital as well as information on all
food sources from which the infant received nutrition in the
24 hours prior to the test. Individual infant feeding infor-
mation was aggregated for each hospital. The breastfeeding
information obtained at the first NBS is identified as “2-day”
data and is a proxy for breastfeeding initiation. The infor-
mation from the second NBS is identified as “2-week” breast-
feeding data and is a proxy for breastfeeding continuation.

Data analysis

Hospital breastfeeding support was quantified by creat-
ing an overall composite hospital breastfeeding Support
Score. An average score for each of the Ten Steps was cal-
culated based on the number of questions for the individual
step. Each average was converted into an individual Step
Score between 0 and 10. These individual Step Scores were
used to determine the level of compliance with each of the
individual steps. A hospital was defined as “highly compli-
ant” with a particular step if it scored 8.0–10, “moderately
compliant” if it scored 4.0–7.9, and “poorly compliant” if it
scored 0–3.9. The 10 individual Step Scores were summed to
obtain the final composite Support Score out of a possible
100 points. Hospitals were categorized as being “poorly com-
pliant” (less than 60.0), “moderately compliant” (60.0–79.9),
or “highly compliant” (80.0 or greater).

Two-day and 2-week breastfeeding prevalences were ob-
tained for each Oregon birthing hospital from the 1997 NBS
database. Infants were considered to have been breastfed if
the NBS form indicated that they had received breastmilk in
the 24 hours prior to each of the tests. The 2-day data (often
collected when the infant is less than 2 days old) are collected
by hospitals at the time of the heel-sticks. The 2-week data
are collected by pediatricians and other infant providers,
usually at the first pediatric visit. Both are reported to the
Oregon Public Health Laboratory.

Data analysis was conducted using Stata Statistical Soft-
ware, Release 6,21 SPSS for Windows, Release 9.0.0,22 and
SAS, Version 9.1.3.23 Frequencies were calculated for hospi-
tal demographic characteristics (location, hospital size, an-
nual number of deliveries, and nursery level), for the level
of implementation of each of the Ten Steps, and for overall
hospital breastfeeding support. To explore whether the de-
mographic characteristics of hospitals with high 2-week
breastfeeding levels were different from hospitals with low
2-week breastfeeding levels, �2 tests were used. Finally, lin-
ear regression modeling was conducted to determine
whether breastfeeding was associated with the level of com-
pliance with any of the individual Ten Steps and/or with
overall breastfeeding support services. Multivariate models

for individual Step evaluation included all demographic
variables available. As expected, a correlation matrix showed
a high degree of collinearity between many of the individ-
ual Steps. Consequently, it was decided to retain any indi-
vidual Step in the final multivariate model that had a bi-
variate significance of p � 0.15. Final analysis inferred
statistical significance at p � 0.05 for each Step.

Results

Hospital demographics

All (100%) of the 57 Oregon birthing hospitals responded
to the survey. Most were located in rural areas or in small
towns (n � 37, 64.9%), had level I nurseries (n � 37, 64.9%),
and had less than 100 beds (n � 32, 56.1%). The number of
deliveries ranged from 84 to 8,933 with the majority (n � 38,
66.7%) having �400 deliveries in 1997 (Table 2). The �2 anal-
ysis showed that hospitals with higher breastfeeding per-
centages at initiation and 2 weeks were not statistically dif-
ferent from hospitals with lower breastfeeding percentages
with regard to location, nursery level, number of births, or
bed capacity (data not shown).

Hospital breastfeeding support

Table 3 shows hospital compliance with the Ten Steps.
Overall, out of a total of 100 points, Support Scores ranged
from a low of 49.4 to a high of 98.2 (mean � 73.4, SD � 11.4).
Of the 57 birthing hospitals in Oregon, six (10.5%) were
poorly compliant (Support Score �60), 36 (63.2%) were mod-
erately compliant (Support Score 60.0–79.9), and 15 (26.3%)
were highly compliant (Support Score �80.0). In general,
Oregon hospitals excelled at assisting with breastfeeding ini-
tiation (Step 4), encouraging demand feeding (Step 8), and
providing breastfeeding information (Step 3). The least im-
plemented steps were providing staff with breastfeeding
training (Step 2), avoiding supplementation (Step 6), and
having and communicating a written breastfeeding policy
(Step 1).
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TABLE 2. DEMOGRAPHIC CHARACTERISTICS OF HOSPITALS

OF OREGON’S 57 BIRTHING HOSPITALS

Characteristic Subcategory Number (%)

Location Urban 12 (21.1)
Suburban 8 (14.0)
Small town 13 (22.8)
Rural 24 (42.1)

Nursery level Level I (basic) 37 (64.9)
Level II (specialty care) 14 (24.6)
Level III (NICU) 6 (10.5)

Births (1997) �399 19 (33.3)
400–699 9 (15.8)
700–1,499 11 (19.3)
1,500–2,999 12 (21.1)
�3,000 6 (10.5)

Bed capacity �30 8 (14.0)
30–99 24 (42.1)
100–299 11 (19.3)
�300 8 (14.0)
Missing 6 (10.5)

NICU, neonatal intensive care unit.



Relationship between hospital breastfeeding support 
and breastfeeding

We found a positive association between hospitals’ over-
all breastfeeding Support Scores and breastfeeding. The as-
sociation became stronger and statistically significant after
controlling for hospital location (urban vs. rural), size, num-
ber of deliveries, and nursery level at 2 days (R2 � 0.247, p �
0.021) and at 2 weeks (R2 � 0.183, p � 0.011) (data not
shown). In order to evaluate whether one or more specific
elements of the overall support were particularly beneficial,
each Step was analyzed individually using linear regression
(Table 4). While staff training and pacifier use were associ-
ated with breastfeeding at 2 days in the bivariate analysis
(p � 0.050), these associations were not found in multivari-
ate analysis. Having a hospital policy (Step 1) and training
staff (Step 2) were each associated with breastfeeding at 2
weeks in bivariate analysis. When these factors were placed
in a multivariate model, however, only having a written
breastfeeding policy that was communicated to staff (Step 1)
remained associated with breastfeeding at 2 weeks (p �
0.028).

Discussion

We found that comprehensively implementing the BFHI
Ten Steps promotes breastfeeding in the infant’s first 2
weeks. Further, this study demonstrates that hospitals that
administratively support breastfeeding through written
hospital breastfeeding policies provide better breastfeed-
ing support services that lead to better breastfeeding out-
comes.

Benefits of the BFHI

The synergistic nature of multiple breastfeeding support
interventions found in this study is supported by previous
findings. DiGirolamo et al.,24 for example, found that ad-
dressing multiple BFHI Steps simultaneously is more effec-
tive than promoting any one Step in particular. They sur-
veyed 1,085 postpartum women with prenatal intention to
breastfeed regarding which of five Baby Friendly Steps they
experienced in the hospital. The more Steps that a woman
experienced, the more likely she was to still be breastfeed-
ing at 6 weeks postpartum. Additionally, a trial in Belarus
following over 17,000 postpartum patients for 1 year re-
vealed that those women who gave birth in Baby Friendly
hospitals were more likely to still be breastfeeding at 3, 6,
and 12 months as compared to women who gave birth in
non–Baby Friendly hospitals.15 Based on these and other
studies, the Canadian Task Force on Preventive Health
strongly recommends that maternity hospitals implement at
least four Steps of the Baby Friendly Hospital Initiative—
early maternal contact, rooming-in, postpartum support ser-
vices, and elimination of the provision of commercial dis-
charge packages.25 Further, the U.S. Department of Health
and Human Services recommends that hospitals implement
“ . . . practices that promote breastfeeding, such as the ‘Ten
Steps to Successful Breastfeeding’  . . . .”2

Evidence to encourage administrative support 
of breastfeeding

This study shows that hospitals that have a written policy
have better breastfeeding outcomes at 2 weeks. Administra-

IMPACT OF HOSPITAL POLICIES ON BREASTFEEDING 113

TABLE 3. NUMBER OF HOSPITALS ATTAINING SPECIFIC LEVEL OF BREASTFEEDING

SUPPORT AS MEASURED BY COMPLIANCE WITH THE TEN STEPS

Level of overall compliance based on Support Scorea

Poor Moderate High
(�60.0) (60.0–79.9) (�80.0)
N (%) N (%) N (%)

6 (10.5) 36 (63.2) 15 (26.3)

Level of compliance with each Step ranked by
percentage of hospitals with high Step Scoresb

Poor Moderate High
Step Description (0–3.9) (4.0–7.9) (8.0–10)

N (%) N (%) N (%)

4 Breastfeeding initiation 0 (0) 4 (7.0) 53 (93.0)
8 Demand feeding 0 (0) 4 (7.0) 53 (93.0)
3 Breastfeeding information given 0 (0) 19 (33.3) 38 (66.7)
7 Rooming-in 0 (0) 27 (47.4) 30 (52.6)
5 Breastfeeding instruction/maintenance 1 (1.8) 28 (49.1) 28 (49.1)
9 Pacifier use 3 (5.3) 29 (50.9) 25 (43.9)

10 Discharge plan 8 (14.0) 24 (42.1) 25 (43.9)
1 Written policy 17 (29.8) 25 (43.9) 15 (26.3)
6 Supplementation 4 (7.0) 42 (73.7) 11 (19.3)
2 Staff training 24 (42.1) 30 (52.6) 3 (5.3)

aThe overall Support Score for a given hospital is the sum of the Step Scores for Steps 1–10 for that hospital. The maximum possible score is
100.

bA Step Score is an adjusted average of the scores for each dimension within an individual Step. Each individual Step Score ranges from 0 to 10.



tive prioritization of breastfeeding support drives the hos-
pital practices that lead to improved breastfeeding. Although
the institutional survey tools varied in each of the following
studies, it is noteworthy that 70% of hospitals in Oregon had
a breastfeeding policy compared to 62% in Minnesota, 28%
in Missouri, and 2.4% in North Dakota.26 The widespread
institutional support for breastfeeding support services may
be one of the reasons that Oregon consistently has a higher
proportion of breastfeeding mothers than other states.11

While hospital policy influences 2-week breastfeeding out-
comes, it does not significantly affect breastfeeding initiation
in this study (p � 0.364). A variety of explanations for this
finding are plausible. First, maternal breastfeeding intention
(before delivery) is an important part of initiation; its impact
probably decreases over time.27,28 Second, 93% of hospitals
report always assisting with breastfeeding initiation, so 2-
day feeding activities may reflect the almost universal prac-
tice of assistance with initiation as opposed to the overall
hospital policy.The Division of Nutrition, Physical Activity,
and Obesity of the CDC conducted a new Maternity Prac-
tices in Infant Nutrition and Care Survey (mPINC) in late
2007 with plans to repeat the survey every other year. (Two
of us [K.D.R. and A.C.-K.] were members of a group that ad-
vised CDC on the development of the survey.) The survey
is modeled after Crivelli-Kovach’s survey18 except that it will
be conducted entirely by mail or internet. The goal of the
mPINC is to assess maternity care practices—including
changes over time. It is expected that the mPINC will gen-
erate pressure for hospitals to improve their practices around
breastfeeding in the newborn hospitalization, especially
since individual benchmark reports will be sent back to each
hospital. Our study shows that a modified version of Criv-
elli-Kovach’s survey18 can generate useful estimates of hos-
pital practice around breastfeeding in the newborn hospi-

talization. Despite some changes in methodology between
our survey and the mPINC, we expect that we will be able
to assess changes in hospital practices in Oregon by com-
paring the results of the two surveys.

Limitations

Inherent in this institutional-level study are some impor-
tant limitations. Because the survey data were self-reported
by a single person at each hospital, response bias was un-
avoidable. Overall the direction and magnitude of the bias
are difficult to predict and would likely have resulted in non-
differential misclassification, thereby potentially underesti-
mating the strength of the association found. Somewhat
more problematic, however, are the individual responses as
they relate to the relationship between hospital policy and
practice. Survey respondents may have been involved with
the creation and/or implementation of hospital breastfeed-
ing policies, and consequently may have reported results
more consistent with the policy than with the actual practice
of the maternity care staff. This potential over-reporting of
breastfeeding practices in hospitals with breastfeeding poli-
cies may have contributed to the finding that hospitals with
breastfeeding policies have better breastfeeding Support
Scores. For future studies, both the response and selection
biases could be significantly reduced if responses were re-
quested from a variety of individuals in different positions
within the hospital.

A second set of limitations comes from the breastfeeding
data from the NBS program. The “2-day” data are most of-
ten collected 12–36 hours after birth. These data may reflect
maternal intention to breastfeed as much as initiation of
breastfeeding. The advantage of these data is that they are
recorded for almost every newborn. The “2-week” breast-
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TABLE 4. ASSOCIATION BETWEEN IMPLEMENTATION OF INDIVIDUAL STEPS AND BREASTFEEDING AT 2 DAYS AND 2 WEEKS

2 days (initiation)a 2 weeksa

Bivariate Multivariate Bivariate Multivariate

B p B p B p B p
Variable coefficient value coefficient value coefficient value coefficient value

Individual step
1. Written policy 0.198 0.147 0.148 0.364 0.370 0.005 0.352 0.028
2. Staff training 0.269 0.047 0.239 0.121 0.337 0.010 0.214 0.152
3. Breastfeeding information 0.139 0.313 0.171 0.202

given
4. Breastfeeding initiation 0.026 0.849 0.129 0.337
5. Breastfeeding instruction �0.019 0.891 �0.037 0.787
6. Supplementation 0.134 0.328 0.187 0.164
7. Rooming-in �0.006 0.963 0.189 0.158
8. Demand feeding 0.064 0.640 �0.015 0.914
9. Pacifier use 0.266 0.049 0.165 0.233 0.094 0.488

10. Discharge plan �0.034 0.807 0.050 0.714
Demographics

Beds �0.303 0.034 �0.242 0.434 �0.127 0.375 �0.266 0.390
Births in 1997 �0.293 0.030 �0.157 0.555 0.059 0.663 0.127 0.605
Urban versus rural 0.335 0.013 0.166 0.404 0.174 0.196 0.172 0.359
Nursery level �0.085 0.536 0.222 0.222 �0.085 0.530 0.040 0.827

aBreastfeeding at 2 days or 2 weeks according to NBS reports. Numbers in boldface are statistically significant.



feeding data are generally collected at the first pediatric visit.
Fewer infants get the “2-week” screen than the “2-day”
screen, and breastfeeding information is not uniformly
recorded. Because of its timing, it is probably a better proxy
for continued breastfeeding than the “2-day” data.

While this study was able to control for hospital size,
location (rural vs. urban), number of deliveries, and level
of nursery, other potential institutional-level confounders
such as cesarean section rate, the ethnic demographic, and
the socioeconomic distribution of the patient population
were not available. Other studies have demonstrated that
these factors may have an effect on breastfeeding.13,19 Fur-
ther, while individual-level confounders such as income,
education, infant feeding intent prior to delivery, parity,
and previous breastfeeding experience potentially impact
individual breastfeeding decisions,15,24,27 these variables
are difficult to assess through this type of institutional sur-
vey. The possibility that any of these confounders might
have had an effect on the results found in this study can-
not be excluded.

Finally, compared with breastfeeding data from the Ross
Mothers Survey,29 the Pregnancy Risk Assessment Monitor-
ing System (PRAMS),30 and the National Immunization Sur-
vey (NIS),11 NBS data have been shown to under-report
breastfeeding initiation by about 20% (K.D.R., unpublished
data). Because the NBS cards are completed independently
by providers and ancillary staff, bias is likely to be non-dif-
ferential and should not affect the validity or generalizabil-
ity of the study results.

Despite the limitations of the design, the fact that the re-
sults of this study parallel those of similar studies provides
confidence in the validity of using a hospital survey to study
breastfeeding support services. Future studies would bene-
fit from including additional questions related to other po-
tential institutional-level confounders, obtaining responses
from multiple individuals at each institution, and validating
the hospital staff responses with individual patient responses
to similar questions.

Conclusions

Public health implications

Given the suboptimal breastfeeding rates in many areas
of the United States, there is a need for strategies to improve
and measure hospital breastfeeding support services. De-
spite its limitations, this study lends support to the hypoth-
esis that simply having a clear and comprehensive written
hospital breastfeeding policy that is communicated to staff
promotes better breastfeeding support services that in turn
correlate with better breastfeeding outcomes. Further, with
minor modifications, a hospital-level survey similar to the
one used in this study is an inexpensive and practical tool
that can be used to objectively measure these important hos-
pital breastfeeding support services. As part of an ongoing
institutional quality improvement process, breastfeeding ad-
vocates may consider recommending to administrators the
creation of a hospital breastfeeding policy and the monitor-
ing of services using a simple hospital-level survey. On a
population level, the results of surveys such as the one used
in this study may be used to make evidence-based policy de-
cisions and monitor improvements in breastfeeding support
services over time.
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